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Abstract

Background

Noma, also known as cancrum oris, is a gangrenous infection of the oral cavity, which causes
widespread orofacial destruction. If untreated, noma has a reported 90% mortality rate within weeks
after the onset of first symptoms. Noma progresses through distinct stages defined by the World
Health Organisation (WHO); Stage 0: simple gingivitis; Stage 1: acute necrotizing gingivitis; Stage
2: oedema; Stage 3: gangrene; Stage 4: scarring. Stage 5: sequelae. It is unclear how many patients
with the early stages of noma will progress to the later stages of disease. Treatment in the early
reversible stages with antibiotics, wound debridement and nutritional support greatly reduces
morbidity and mortality. Acute noma is most often reported in children aged between two and five
years. Many patients who survive the acute stages of the disease suffer into adulthood with
disfigurement and disability of varying degrees. Noma is thought to be most prevalent in
developing countries in Africa and Asia. Estimates for noma prevalence and incidence vary. In
1998, the WHO estimated an annual incidence of 140,000 cases of acute noma and 770,000 noma
survivors living with sequelae. Two Nigerian studies estimated the burden of disease ranged from
seven cases per 1,000 children aged between one and 16 years (2003) to 6.4 per 1,000 children
(2003). A study from 2019 estimated the period prevalence of noma from 2010 to 2018 was 1.6
per 100,000 population at risk in Nigeria. These estimates are based on expert opinion, number of
hospital admissions and retrospectively collected hospital-based data and it is unclear which stages
of noma were included. Risk factors for the disease include poor oral hygiene, malnutrition, co-
morbidities and low socioeconomic status. Despite its ancient history (reported by Hippocrates (460

- 370 BC)), noma-related literature remains mainly confined to case reports and case series.

By employing both qualitative and quantitative methods, we sought to examine the biopsychosocial

features of noma, its epidemiology and treatment in northwest Nigeria in order to inform advocacy



and prevention efforts. The three overarching objectives to fulfil this aim were to assess the
distribution of noma among children in northwest Nigeria; identify factors associated with noma
(including factors influencing health-seeking behaviour and risk factors for the development of
noma) and gain an understanding of the biomedical and non-biomedical care provided to noma
patients in this setting. The knowledge gained through this thesis will support the assessment of
the need for advocacy around noma, effective resource allocation and the planning of intervention

strategies.

Methods

We conducted a scoping literature review, three quantitative studies (risk factors, outcomes,
prevalence) and two qualitative studies (language and beliefs and traditional healing practices) in
northwest Nigeria. Data were collected from patient caretakers at the Noma Children’s Hospital,
hospital staff, children and traditional healers in villages within Sokoto and Kebbi States. Data
collection methods included quantitative surveys, oral screenings, anthropometric measurements,
quality of life questionnaires, qualitative in-depth interviews and focus group discussions.
Consenting adult respondents answered questionnaires and participated in interviews, and where
applicable, data was collected from assenting children. Quantitative analyses included descriptive
statistics as well as univariable and multivariable risk factor analyses. Qualitative data was

manually coded and analysed thematically.

Findings

We included 74 cases (noma patients presenting at the hospital in the year preceding data collection)
and 222 controls (both median age of five years (inter-quartile range 3, 15 years)) in the risk factor
study. Vaccination coverage for polio and measles was below 7% in both cases and controls. The

multivariable analysis identified the child being fed pap every day (adjusted odds ratio (aOR) 9.8;
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95% confidence interval (CI 1.5, 62.7) as a risk factor. The mother being the primary caretaker
(aOR 0.08; CI 0.01, 0.5) and the caretaker being married (aOR 0.006; CI 0.0006, 0.5) were

protective factors.

Of the 37 patients with noma sequelae included in the outcomes study, 21 (56.8%) were male and
22 (62.9%) were aged six years or older. Fifteen patients (40.5%) had two to three surgeries. The
most frequently used surgical procedure was a deltopectoral flap (n=16 patients; 43.2%). Trismus
was released in 12 patients (32.4%), of these; none had a normal mouth opening at the follow-up
visit. Despite this finding, all respondents reported that the surgery had improved their quality of

life.

In the cross-sectional study assessing the prevalence of all stages of noma, we included 3,499
households and 7,122 children aged <15 years; 4,239 (59.8%) were aged 0 to 5 years. Simple
gingivitis was identified in 3.1% (n=181; CI 2.6-3.8), acute necrotizing gingivitis in 0.1% (n=10;

CI0.1-0.3), and oedema in 0.05% (n=3; CI 0.02-0.2). No cases of late-stage noma were detected.

Naming of the disease differed between caretakers and healthcare workers in the language and
beliefs study. Beliefs about the causes of noma were varied (spirits, animals, insects, previous
infections). Noma patient caretakers spoke of the mental health strain due to stigmatization as a
key issue. Difficulty in accessing care was evident. A lack of trust in the health system was

mentioned as a barrier to care.

Traditional healers offered specialised forms of care for specific conditions and referral guidance.
They viewed the stages of noma as different conditions with individualised remedies and were

willing to refer noma patients. Caretakers trusted traditional healers.
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Conclusion

Social conditions and childhood feeding practices are associated with the occurrence of noma in
northwest Nigeria. This thesis has shown that following their last surgical intervention, noma
patients do experience some improvements in their quality of life, but continue to face functional
challenges that inhibit their daily life. We found many, widely distributed, early-stage noma cases
in northwest Nigeria indicating a large population at risk of progressing to the later stages of disease.
Caretaker and practitioner perspectives may enlighten efforts to improve case finding, and to
understand barriers to accessing health care. Differences in disease naming illustrated the
difference in beliefs about the disease. Traditional healers could play a crucial role in the early
detection of noma and the health-seeking decision-making process of patients. Intervention

programmes should include traditional healers through training and referral partnerships.

In conclusion, this thesis provides a unique view of the biopsychosocial features, epidemiology and
treatment options for noma in northwest Nigeria. Noma is a disease, which is indicative of a weak
health system and socio-economic environments of extreme deprivation. Intervention programmes
should include widespread health system improvements that could address a host of risk factors for
noma, and simultaneously other childhood diseases. These include increasing access to quality
health care (including vaccinations), ensuring effective referral mechanisms, predominantly in rural
areas, and the creation of a robust surveillance network. Health financing initiatives would need to
be paired with these improvements. Nutritional programs aimed at caretakers of young children
and community-based oral health initiatives could be effective mechanisms to curb the number of
noma cases. Awareness-building initiatives targeting healthcare workers and community members

are necessary to improve the detection and timely management of noma in endemic settings.
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The combined findings of this thesis highlight the neglected nature of noma and make a strong case
for placing noma on the WHO neglected tropical diseases list. This initiative could foster awareness
among policy-makers and governments and direct much needed funding to facilitate further

research, surveillance and targeted health interventions that would contribute to the eradication of

noma.
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Chapter 1 Introduction

1.1 Background

Noma, also known as cancrum oris is a gangrenous infection of the oral cavity which causes
rapid, widespread orofacial destruction [1]. If untreated, death usually occurs within weeks
after the onset of first symptoms [1, 2]. Treatment with antibiotics, wound debridement, and
nutritional support in the early reversible stages of the disease greatly reduces mortality and
morbidity [2]. Noma occurs mainly in children aged between two and five years [1]. Those
who survive often have severe facial disfigurements and multiple functional impairments
including difficulties eating, seeing, and breathing, contributing towards stigmatization [2].
For those who survive the acute stages of infection, the defect heals with contractures, resulting
in various degrees of disfigurement that change with time as the child grows and teeth erupt.
Extensive reconstructive surgery can provide substantial cosmetic improvement and assist with

regaining functionality, although long-term functional benefits may be limited [3—6].

Noma is a biological indicator of extreme poverty, severe malnutrition, unsafe drinking water,
poor sanitation, poor oral hygiene practices, high infant mortality, limited access to quality
health care, low childhood vaccination rates [2] and comorbidities such as measles [7, 8] and

human immunodeficiency virus (HIV) [9-18].

In 1998, the World Health Organisation (WHO) estimated that 140,000 new cases of noma
occur each year globally and that 770,000 patients were living with noma sequelae at that time
[19]. Noma is most prevalent in low socioeconomic settings [2]. The majority of cases are

currently reported in Africa[3, 7, 16, 18, 20-23] and Asia [21, 24-32]. However, over the past



15 years, there have been sporadic reports of cases originating and being treated in Turkey [33],

Afghanistan [34], Italy [35], the United Kingdom [36] and the United States [11].

Many of the noma cases reported in the 1900°s and 2000’s were from Nigeria [7, 23, 25, 37—
43]. The Noma Children’s Hospital (NCH) in Sokoto, northwest Nigeria (Figure 1.1) is run
by the Nigerian Ministry of Health and has been providing treatment for noma patients for
many years. Since 2014, Médecins Sans Frontiéres (MSF) has supported noma initiatives at
the hospital. Conditions other than noma (cleft lip and palate, burns and a range of
ophthalmological conditions) are treated at the NCH by Nigerian Ministry of Health teams.
Programmes offered specifically for noma patients include: clinical treatment for acute cases,
nutritional support, counselling for patients and family members, surgical interventions
performed four times a year, outreach training for health workers and community members and
active case finding. Since 2014, 476 noma patients have been admitted and treated at the NCH.
Four times a year, an MSF volunteer team comprising of approximately six health professionals
including plastic and maxillofacial surgeons, anaesthetists and nurses, travel to Sokoto to
participate in surgical interventions. Approximately 20 patients are operated on over a period
of two weeks. During the intervening periods, patients are cared for by two Ministry of Health
doctors, a team of nurses (Ministry of Health and MSF staff), mental health professionals (MSF
staff) a nutrition team (Ministry of Health and MSF staff) and a physiotherapist (MSF staff).
Spending time at the hospital allows patients and caretakers to meet and interact with one
another, and the mental health team facilitate group discussions that provide a further layer of
peer based support. There is no cost to noma patients for in-hospital medical care, surgery,
medications or food during the duration of stay. Transport costs for noma patients are
reimbursed once they arrive at the hospital. An adult caretaker stays with paediatric patients.

This would incur additional direct costs for the caretaker (time



Figure 1. 1

Insert map of Africa indicating Nigeria (green). Larger map of Nigeria

showing Sokoto and Kebbi States northwest Nigeria (orange) and NCH (red
circle).
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away from other children, home and/or job) which are not covered by the MSF and Ministry
of Health partnership. On top of these direct costs, there are indirect costs that can affect the
whole family such as stigma, discrimination and mental health difficulties. The MSF team
offer mental health support for patients and caretakers at the hospital and attempt to decrease
stigma and discrimination at a community level through the awareness raising initiatives run
by the outreach team. The combined Ministry of Health and MSF outreach team operate in
Sokoto and Kebbi States and visit approximately 30 villages each month where they conduct
active noma case finding, awareness raising (with community members, leaders and health care
workers), defaulter tracing (those who have missed their most recent appointment at the
hospital) and follow-up with previously operated noma patients. Patients are referred to the
NCH via contacts made by the outreach team, and by other health facilities in northwest
Nigeria. The studies that form a part of this thesis were run by MSF study teams based at the

NCH.

1.2 Rationale

As a neglected disease, little is known or understood about noma despite the fact that it has
catastrophic outcomes including high mortality rates and is debilitating and disfiguring in a

vulnerable paediatric population. The knowledge gained through this thesis will support the:

- Assessment of the need for advocacy around noma and to support such advocacy efforts
if needed,

- Effective and efficient resource allocation by policy-makers towards eradicating this
neglected disease and;

- The planning of intervention strategies aimed at improving both prevention and

management of noma.



As the thesis was carried out with the full support and collaboration of key role-players
including MSF, the network of noma organisations and the Nigerian Ministry of Health, it is
anticipated to have a meaningful impact on the prevention and management programmes of

this devastating condition.

1.3 Aims and objectives

1.3.1 Aim
By employing both qualitative and quantitative methods, we sought to examine
biopsychosocial features of noma, its epidemiology and treatment in northwest Nigeria in order

to inform advocacy and prevention efforts.

1.3.2 Specific objectives

1. To assess the distribution of noma among children in Sokoto and Kebbi States,
northwest Nigeria.

2. To identify factors associated with noma in this setting, including factors influencing
health-seeking behaviour and risk factors for the development of noma.

3. To gain an understanding of the biomedical and non-biomedical care provided to noma

patients in this setting.

1.4 Conceptual framework

This thesis is based on a socioecological framework of factors associated with noma. The risk
of acquisition, clinical progression and health outcomes of noma are shaped by a web of inter-
related factors. This is perhaps more relevant in the case of diseases that disproportionately
affect the world’s poorest children. Health decisions made by individuals are influenced by

circumstances, local beliefs, cultural norms as well as political and economic conditions [44].



Socioecological frameworks have been utilised in other public health studies [44-48] to
illustrate the complexities and the webs within which these individuals live. Socioecological
frameworks are illustrated with overlapping concentric circles to show how the individuals’
behaviours, decisions and health outcomes are nested in different layers of social organisation

[44].

The noma socioecological framework (Figure 1.2), developed for the thesis, was based on
frameworks used in previous public health studies [45, 47, 48]. This framework illustrates how
this thesis will explore the interplay between individual, family, community and societal
factors. Noma has been associated with factors within each layer of this framework as
illustrated in the Figure 1.2. This framework was utilised during the planning of the thesis and
as a result, participants in each layer of the framework including the individual (case control,
outcomes, qualitative studies), the family (case control, language and beliefs study),
community (traditional healer study) and society (qualitative and prevalence studies) were
included. By utilising this socioecological framework, we have been able to better understand
the complex interplay between individual, familial, community and societal factors that

influence the causes and consequences of noma.

1.5 Opverall structure of the thesis

The dissertation includes this introductory chapter that contextualises the dissertation; a review
of the available literature on noma up to January 2019; five chapters based on manuscripts from
studies that involve the collection and analysis of primary data (two qualitative and three
quantitative — one descriptive and two analytical) and a concluding chapter which synthesises
and highlights the major findings across the thesis, and outlines the recommendations that

stem from the findings of the thesis. Due to the paucity in noma



Figure 1.2 Conceptual framework.
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literature, the studies included in this thesis are necessarily diverse and some are descriptive in

nature.

Chapter 2 presents a scoping review of the literature on noma and provides information on
noma's pathology, clinical progression, the history and epidemiology of the disease, the known
risk factors for the development of noma, aetiology, therapeutic management and outcomes

including mortality.

Chapter 3 describes an exploratory qualitative study aimed at improving our understanding of
the local concepts (language and beliefs) of noma amongst health care workers at the NCH and
caretakers of noma patients. The development of the question guides for this chapter were

based on the findings from the scoping literature review.

Chapter 4 presents an analysis of risk factors for diagnosed noma in northwest Nigeria. The
need to assess risk factors for noma and the development of the questionnaire for this chapter
were based on the findings from the scoping literature review. The language around disease

naming used in the questionnaire was based on the findings from Chapter 3.

Chapter 5 describes the demographic characteristics, surgeries performed, complications seen
and the longer-term follow-up status of a cohort of patients from the NCH. The need to assess
noma patient outcomes and the development of the questionnaire for this chapter were based
on the findings from the scoping literature review. The language around disease naming used

in the questionnaire was based on the findings from Chapter 3.



Chapter 6 explores traditional healers’ perceptions of noma. This manuscript offered insight
into the pluralistic nature of the Nigerian health system, with a specific focus on the role of
traditional healers’ in the pathway to care for noma patients. The topic for this chapter was
derived from the findings of the scoping literature review which showed there was no research
on the role of traditional healers in noma care as well as Chapter 3 and Chapter 4 in which
patients mentioned visiting traditional healers or taking traditional treatments. The language

around disease naming used in the questionnaire was based on the findings from Chapter 3.

Chapter 7 enumerates the burden of disease in Sokoto and Kebbi States by conducting a point
prevalence study among children. The findings of the scoping literature review indicated the
need for further enumeration of the burden of disease, which was the foundational idea of this
chapter. The language around disease naming used in the questionnaire was based on the
findings from Chapter 3. The risk factors identified in Chapter 4 were included in this

questionnaire.

Objective 1 was fulfilled in Chapters 2 and 7. Objective 2 was achieved in Chapters 2, 3, 4, 6

and 7. Objective 3 was addressed in Chapters 2, 5, and 6 (Table 1.1).

1.6 Data source

All data for the thesis was collected as part of continuing operational research that MSF is
conducting to support its noma programmes. Noma is a challenging disease to study due to
the remote location of patients, the stigma and isolation of the patients, a lack of robust
surveillance, difficulties accessing healthcare and healthcare workers lack of knowledge about

the disease [2, 49]. These issues place MSF in a unique position to study noma due to



Table 1. 1

Objectives met in each chapter of the thesis.

Objective Ch Manuscript title and publication status Data source/
MSF study
Objective 1 Ch2 | Title: Scoping literature review NA
To assess the distribution Status: Not for publication
of noma among childrenin | Ch7 | Title: Prevalence of noma in northwest Nigeria: cross- MSF study 4
Sokoto and Kebbi States, sectional study
narthwest Nigeria Status: Published in BMJ Global Health
Objective 2: Ch2 | Title: Scoping literature review NA
To identify factors Status: Not for publication
associated with noma in Ch 3 | Title: Language and beliefs in relation to noma: a qualitative | MSF study 1
this setting, including study, northwest Nigeria.
factors influencing health- Status: Published in PLoS Neglected Tropical Diseases
secking behaviour and risk Ch4 | Title: Risk factors for diagnosed noma in northwest Nigeria: | MSF study 1
factors for the development A case-control study, 2017
 noma Status: Published in PLoS Neglected Tropical Diseases
° ' Ch6 | Title: ‘I treat it but I don’t know what this disease is’: a MSF study 2
qualitative study on noma (cancrum oris) and traditional
healing in northwest Nigeria
Status: Published in Transactions of the Royal Society of
Tropical Medicine and Hygiene
Ch 7 | Title: Prevalence of noma in northwest Nigeria: cross- MSF study 4
sectional study
Status: Published in BMJ Global Health
Objective 3: Ch 2 | Title: Scoping literature review NA
To gain an understanding Status: Not for publication
of the biomedical and non- | Ch 5 | Title: Outcomes at 18 months of 37 noma (cancrum oris) MSF study 3
biomedical care provided cases surgically treated at the Noma Children’s Hospital,
to noma patients in this Sokoto, Nigeria.
setting. Status: Published in Transactions of the Royal Society of
Tropical Medicine and Hygiene
Ch6 | Title: ‘I treat it but I don’t know what this disease is’: a MSF study 2

qualitative study on noma (cancrum oris) and traditional
healing in northwest Nigeria
Status: Published in International Health
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continual access to noma patients through its support to the NCH. MSF believe that research
is essential to improve the effectiveness of humanitarian aid programmes, and that publishing
research forms a vital part of advocacy on behalf of the populations that the organisation assists.
As such, the organization is committed to conducting operational research, endeavouring to

add to the scant body of knowledge around noma.

The aims of the operational research studies were to guide evidence-based policy and practices
with local and international stakeholders. The operational research studies were structured
around the main gaps in knowledge and the MSF noma project needs, to enable evidence-based

decision-making.

The data included in this thesis were drawn from four operational research studies. The titles

of these studies are as follows:

MSF study 1: Risk factors for diagnosed noma and language and beliefs about the
disease in northwest Nigeria, 2017.

MSF study 2: Long-term follow-up of noma patients after surgical, nutritional and
mental health interventions at the Noma Children’s Hospital in
northwest Nigeria, 2018 to 2020.

MSF study 3: Noma and traditional healing in northwest Nigeria. A qualitative study
with caretakers of noma patients and traditional healers, 2018.

MSF study 4: Determining the prevalence of all stages of noma in northwest Nigeria,

2018.
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MSF study 1 was the first study conducted, followed by MSF study 2 and MSF study 3 which
were begun in parallel. MSF study 4 was the final project. The PhD candidate has permission
and support from MSF to use the data from these studies towards a PhD (Appendix 1.1 and
1.2). MSF study 1 was a mixed methods study that incorporated an initial qualitative part
assessing the language and beliefs around noma, and a subsequent case control study assessing
the risk factors for noma. This study is the basis for two of the PhD chapters, Chapter 3
(Language and Beliefs) and Chapter 4 (Risk Factors). MSF study 2 was a dual-phased study.
The data collected during the first phase of this study was included in the thesis in Chapter 5.
Only surgical interventions with patients who survived the acute stage of infection (i.e. not
nutritional and mental health interventions) are described in this thesis. The second phase is a
prospective cohort study; data collection for this phase is still ongoing and has not been
included in this thesis. All of the data from MSF study 3 and 4 were included in thesis Chapter
6 and Chapter 7 respectively (Table 1.1). The role of the PhD candidate during these studies is
described in the preface of the thesis, and the contributions of the candidate to each specific

chapter is noted on the first page of each chapter.

1.7 Ethics

All data gathered as part of the dissertation gained approval from the University of Cape Town
(UCT) Human Research Ethics Committee, MSF Ethical Review Board (ERB), Usmanu
Danfodiyo University Teaching Hospital (UDUTH) ERB in Nigeria and the Sokoto and Kebbi
States Ministry of Health ERB (the states in which the data collection occurred). All approvals
are in Appendix 2. Written informed consent from research participants and, where applicable,
primary caretakers was gained for data collection in all chapters. Where applicable, assent was
requested from child respondents aged between eight and 17 years. A confidentiality and

conflict of interest certificate was signed by all research staff. All electronic recordings were
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deleted off any recording devices and data collection tablets once uploaded to the secure MSF
cloud server. All paper copies are locked in a secure cupboard at the program site and will be
destroyed after five years. All data was collected using a unique participant identification
number and did not include names or other identifying data. Where necessary, a separate data
collection form containing identifying data linked to the participant’s unique identifying
number was kept. This information was only accessible to the PhD candidate and a limited
number of other research team members directly involved in data collection. No names or
identifying data of research participants were mentioned in reports, publications or abstracts.
Individuals participating in the project were treated equitably and fairly. No photographs were

taken for the purpose of this thesis.
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Chapter 2 Scoping literature review

There is a paucity of literature on noma (cancrum oris) due to the neglected nature of this
disease in general and in the scientific community [25]. The rapid progression and reported
high mortality rate [1], the remote location of patients, under-reporting and misdiagnosis of
cases [21] contribute to limited literature being available and a poor understanding of the
disease. There has however, been ongoing reporting of noma cases from around the world for
many centuries and a few scientists have, for decades, been researching noma. These include
Dr Enwonwu [10, 43, 50-53], Dr Marck [10, 43, 50-53], Dr Baratti-Mayer [25, 54-56], Dr
Chidzonga [18, 20], Dr Srour [32, 57, 58] and Dr Feller [9, 59, 60]. Using empirical evidence,
the thesis aims to fill some of the gaps in knowledge around noma with the hope of adding

valuable insight into the disease while contributing to the existing body of research.

2.1 Methods

We conducted a scoping review of the literature on noma to consolidate the information
available and to understand the size and scope of available research on the disease. The main
topics of interest included: the history and epidemiology of the disease, noma’s clinical
progression and aetiology, treatment regimens, mortality rates and the risk factors for the
development of noma. The scoping review methodology was chosen as it uses rigorous and
transparent methods, allowing for the collation of a large and diverse body of literature while
incorporating findings from multiple study designs [61, 62]. This scoping review was
conducted in line with Preferred Reporting Items for Systemic review and Meta-Analyses

(PRISMA) requirements (Appendix 3.1).
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2.1.1 Databases searched

The following databases were searched for articles to include in this literature review: PubMed;
PsycINFO via Ebsco Host; Science Direct; Social Science Citation Index via Web of Science;
MEDLINE via PubMed; Cumulative Index to Nursing and Allied Health Literature via Ebsco

Host; Cochrane Library; Population Information Online; LILACS; SciELO and Scopus.

2.1.2 Searching methods utilized

An initial search of each database was done online via the UCT Health Sciences Library
platform by the PhD candidate. All articles identified were listed and if full text articles were
available, they were downloaded. For articles where full text was not initially available, the
individual journals were searched and, where available, articles were downloaded. For any full
text articles not found, the UCT Health Sciences Librarian was requested to source some of the
outstanding articles. The corresponding authors of outstanding articles were contacted where

possible for copies of their manuscripts.

2.1.3 Eligibility criteria
The databases and journals were searched using the following eligibility criteria: 1) noma,
cancrum oris related; 2) peer reviewed; 3) primary study; 4) addressed a main theme of interest;

5) any publication date; 6) all study designs; and 7) all languages.

2.1.4 Search Terms
Databases were searched with the following terms: "cancrum oris" OR “noma” OR "cancrum
oris cases" OR "cancrum oris defects" OR "cancrum oris like lesions" OR "cancrum oris noma"

OR "cancrum oris, noma".
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2.1.5 Data extraction

Data from the eligible studies were extracted using a standardized data extraction tool
(Appendix 3.2). Data extracted included: title; author; journal; year of publication; geographic
location of first author; geographic location of study; number of cases/individuals in study;
research question/aim; methodology; analysis; results; area of interest; conclusions;
implications for future research and practice; gaps in knowledge and any other noteworthy

comments.

All non-English papers were translated into English using Google translate, anything unclear
was checked with a language expert. The PhD candidate performed the standardized data
extraction and eligibility evaluations on each study and evaluated if the study addressed one of

the research topics of interest.

2.1.6 Analysis

An analysis was conducted by grouping individual factors into themes within the topics of
interest (the history and epidemiology of the disease, noma’s clinical progression and
aetiology, treatment regimens, mortality rates and the risk factors for the development of
noma). These topics of interest were explored in-depth and findings on each of these topics

are concisely reported.

2.1.7 Included articles
Our initial search identified 171 manuscripts for review, of which 125 were included in the
literature review. The oldest manuscript was from 1843 and the most recently published

manuscript was from January 2019. The other 46 manuscripts were excluded as they either
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did not directly relate to noma, did not meet the inclusion criteria, or they were not considered

to be primary research. The majority of the studies (n=85, 68%) were case reports (Figure 2.1).

2.2  History of noma

There are reports of noma by physicians such as Hippocrates (460-370 BC) and Galen (129-
200 AD) [22]. However; others believe that these referred to general ulceration of the body
and not noma as the disease is currently understood [63]. The first clinical description of the
disease we now call noma, was written by Battus in 1620, who labelled it ‘water canker’ [63,
64]. The word ‘noma’ is derived from a Greek word which, loosely translated, means ‘to
devour’ [65] and was first used by Dutch surgeon Cornelis van de Voorde in 1680, for a rapidly-

spreading ulceration originating in wet soft tissues in children, ‘typical of the mouth’ [64].

The term ‘noma’ and ‘cancrum oris’ are currently used interchangeably [10, 12, 33, 39]. In the
1800’s, there were ongoing discussions about the usage of the terms with some viewing them
as two separate diseases [66]. In a publication from 1862, ‘noma’ referred to ulcerative
stomatitis (lesion on the skin or an internal mucous surface of the mouth) and ‘cancrum oris’
referred to gangrenous stomatitis (death of the tissue of the mouth) [66]. In contrast, in 1848,
Tourdes defined the disease of ‘noma’ as it is currently understood today as “a gangrenous
disease affecting the mouth and face of children living in bad hygiene conditions and suffering
from debilitating diseases, especially eruptive fever, beginning with an ulcer on the oral mucosa
rapidly spreading outside and destroying the soft and hard tissues of the face and almost always

fatal” [25].
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Figure 2.1

Searching

Flow diagram of databases searched and articles included in the noma scoping

review.
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Information Online; LILACS ; SciELO; Scopus.
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Our literature review revealed many illustrations by physicians. Below are a select few
showing a range of impressions from these physicians. Each sketch shows the severity of the

facial destruction (Figures 2.2-2.5).

There have been some inconsistencies in the literature, with infections not likely to be noma,
being labelled as noma. In one study the lesions were not isolated in the oral region but were
also on the perineum [53], but a diagnosis of noma was still given. Noma neonatorum was first
described in 1977 [67], and is a necrotizing infection seen in neonates in which gangrenous
lesions involve the mucocutaneous junctions of oral, nasal, and anal area, and, occasionally,
the eyelids and the scrotum [10, 53, 67-69]. This infection resembles noma, and is sometimes
incorrectly reported as noma, but this infection is not noma, and needs to be differentiated as
such [53, 70]. The main differentiating factors being that noma neonatorum is caused by
Pseudomonas aeruginosa while with noma numerous other pathogens are implicated; and
noma neonatorum affects neonates while noma mostly affects children aged between two and

five years [53, 67, 68, 71].

In Laos, the name commonly used for noma is ‘Pagnad Pak Poue’ meaning ‘disease of mouth
rotting’ [32]. In Zambia, tribes in a specific area have labelled the disease as ‘aka popo’,
meaning the child has been fed a stillborn fetus, and the flesh is ‘coming out’ (describing the
sloughing of the cheek) [3]. In Hausa, the most widely spoken language in northwest Nigeria,
the term ‘ciwon iska’ and ‘bakin kare’ are reportedly used for noma [64]. Both of these words
are generalized terms (disease of the wind and mouth of the dog) which have reportedly caused
confusion in patient recruitment drives for surgical interventions, as patients with ailments

such as cleft lip and palate also respond to the calls [64].
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Figure 2. 2

Sketch of noma patient (4 years old), 1892 [63].
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Figure 2.3  Postmortem sketch of noma patient, 1872 [65].
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Figure 2. 4

Noma patient, 3 years old, admitted 16" May, died 20" May 1885 [72].
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Figure 2. 5

Noma patient, lived for only six days after admission to hospital,

1887 [72].
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Other reported Hausa names include ‘gaude’ and ‘sadde’, translated as ‘the disease of cattle
rearers’ [8]. This name is indicative of the beliefs in the Hausa community that the disease is

transmitted from animals to children [8].

2.3 Clinical progression

Noma is a rapidly progressing infection of the oral cavity, associated with a reported 90%
mortality rate within weeks after the onset of noma, if left untreated [1]. Noma most commonly
affects children between two and five years of age [2]; however, reports of acute noma cases
in adults, mostly in conjunction with other infections have been reported [15, 27, 51, 73].
While the clinical manifestation and sequelae of noma in each case is unique, the infection
invariably starts as an inflammation of the gums, which then leads to ulceration and the rapid
destruction (within weeks [1]) of the cheek and in some cases the jaw, lip, nose and/or the eye
[3, 4]. Deaths are primarily due to starvation, aspiration pneumonia, respiratory insufficiency
or sepsis [25, 74]. Treatment with antibiotics, wound debridement and nutritional support in
the early reversible stages of the disease can reduce the duration and severity of the acute phase
of noma and the extent of tissue damage, thus reducing mortality and morbidity of noma
(discussed in detail below) [2]. The infection can become inactive (with or to a lesser extent
without antibiotic treatment), after which, patients often need complex surgical reconstruction
to restore form and function [4]. Patients who survive often have severe facial disfigurements
[2] and multiple physical impairments such as difficulty eating, seeing and breathing [1].

Noma can cause stigmatization due to these impairments [2].

For the purposes of case detection in the field, the WHO has classified noma into stages, the
first stages (Stage 0 to 4) are the active or acute stages of noma lasting only a couple of weeks;
Stage 0: simple gingivitis; Stage 1: acute necrotizing gingivitis; Stage 2: oedema; Stage 3:
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gangrene. Stage 4: scarring is accompanied by contractures, which develop as the child grows
and Stage 5: sequelae is the final stage and is also known as the inactive or chronic stage of
noma and refers to the condition of patients who survive the acute stages of infection with
varying degrees of physical and/or functional deformities [1] (Appendix 4). There were no
reports of noma reoccurring once reaching Stage 5 [59]. None of the literature included in this
review reported that noma was contagious [59]. There was also no evidence on the triggers

which would cause a progression to the later gangrenous stages of the disease.

2.4 Aectiology

The pathogenesis of noma is poorly understood and the microbiology is debated. Strikingly,
this quote from a paper written in 1893 still partly reflects the current debated nature of the
pathogenesis of noma “There must surely be a specific organism and a combination of

predisposing causes, not poverty alone, but poverty plus a sickly habit of body” [63].

A range of organisms have been identified in the oral flora of noma patients [8, 50, 52, 56],
such as Fusobacterium necrophorum [8, 50, 52]. The causal association with noma, however
has been debated as it has not consistently featured in oral microbial studies [10, 56, 75]. Other
studies have noted that noma incorporates the characteristics of an opportunistic infection,
implicating a change in the equilibrium of commensal bacteria due to a derailment of host
defences [20, 22, 75, 76]. There is a strong likelihood this may be true as most cases have
concurrent infections or immunodeficiency states (these comorbidities are discussed in detail

below).
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Table 2.1 below offers a summary of the etiologic studies included in this review and the
organisms identified, the details of each study and limitations of the study methods. One of
these limitations is delayed acquisition of a culture [50] which may result in identification of
super infectious agents rather than the causative agent(s). The acute phase of noma is relatively
short and delayed treatment-seeking may pose challenges in acquiring samples in the early
acute phase. Non-probability sampling methodologies, that do not choose the study
participants at random, are a further limitation [77, 78] which mean the findings have
restrictions in terms of generalizability as the findings are only relevant to the group enrolled
in the study and not the population as a whole [79]. Some of the studies included in the review
and detailed in Table 2.1 have no comparison group [20, 50]. This makes it impossible to
identify causal links between the organisms and noma infection as there is no control group to
compare the results to [78]. Other studies included that utilize case control study designs [10,
54, 56] do not provide evidence of causal links but do provide information on which to base
future research hypotheses to be tested. The case control study design has the potential for
introducing biases, including measurement bias (due to the retrospective nature of collecting
data about predictor variables) and selection bias (can occur during the identification of case-
patients and control-patients if their inclusion depends on the exposure of interest) [77],
affecting associations seen. These limitations will impact on the generalizability of the findings

of these studies and the inferences that can be made.
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Table 2. 1 Microorganisms found in the oral flora of noma patients by year.
Study Study details Organism Limitations
Falkler, 1999 [50] Study type: Cross-sectional study Fusobacter iumnecrophorum and Prevotella Long duration of infection before
Location: Nigeria intermedia were isolated from seven and six of the | testing (up to two years), small
n: Eight cases eight lesions, respectively. sample size, no healthy matched

Additional details: Cancrum oris lesions (present for six
weeks to two years) were cultured for anaerobic

comparison group.

urban controls
Additional details: Cases were found over four years
through house visits. Controls were matched by age and
were children attending out-patient clinics and primary
health care centres for routine checks, and had no recent
history of any disease, fever and diarrhoea. Oral bacteria
were studied by polymerase chain reaction on six cases.
Excluded those treated with antibiotics or traditional
medicine in last 48hrs. Excluded measles, HIV and

malaria comorbid patients.

gingivalis (50%), Campylobacter rectus (50%) and
Treponema denticola (50%).

microorganisms.

Phillips, 2005 [10] Study type: Case control study Bacteria observed at the highest frequencies in Control selection (children attending
Location: Nigeria noma lesions were Prevotella intermedia (83%), health care facility) could have
n: 68 acute noma cases, 63 village and 45 | Tannerella for sythensis (83%), Porphyromonas biased results as these children were

already accessing care. It is
unknown how long each patient had
noma for. The sample size for

bacterial testing was small (n=6).

Chidzonga, 2008
[20]

Study type: Retrospective chart review
Location: Zimbabwe
n: 48 acute noma cases, five cases had

microbiologic investigations
Additional details: All cases presented one to two weeks
after onset of symptoms

Staphylococcus aureus, Klebsiella species, group
D Streptococcus, and group B hemolytic

Streptococcus.

Small sample size, retrospective

chart review, no control group.

27




Baratti-Mayer, 2013
[56]

Study type: Prospective matched, case-control

study

Location: Niger

n: 82 acute noma cases, 327 matched
controls

Additional details: Study took place over six years.
Exact stage of noma cases not defined. Controls
matched on age and home village. Extracted total
genomic deoxyribonucleic acid. Cases who received
antibiotics or whose specimens deteriorated were

excluded (n=20), 117 microbial samples were processed

from noma cases and 235 from controls. Multivariable

model showed organisms associated with noma.

A reduced proportion of Spirochaeta,
Fusobacterium, Capnocytophaga, and Neisseria in
the oral microbiota, but an increased proportion of
Prevotella associated with noma. Controls had
higher Fusobacterium genus levels raising doubts
about previous findings.

Controls were significantly older
than cases. 28% of observations in
the analysis were excluded because
of missing data for microbiological
variables due to problems collecting
data due to poor health.

Huyghe, 2013 [54]

Study type: Case control study
Location: Niger
n: 84 acute noma cases, 37 acute

necrotizing gingivitis cases and 343
controls
Additional details: Cases had no antibiotics, no dental
cleaning and did not receive fortified food during the 3
previous months. Subjects with lesions older than 4
weeks were excluded.

Compared to the healthy controls, a lower bacterial
diversity was found in noma samples. Less
Porphyromonadaceae, Tannerella spp.,
Capnocytophaga spp., Fusobacteria and
Cetobacterium spp. were found in noma samples.

Raises doubts about Fusobacterium necrophorum.

Authors state need for time series
data and the utilization of high-
throughput sequencing capacity to
elucidate the aetiology of noma.
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2.5 Treatment

There are recommended treatments, which are reported to be effective in the differing stages

of noma.

2.5.1 Acute phase treatment (Stages 0 to 4)

Historically (1800’s and early 1900’s), noma cases presenting at biomedical institutions were
managed with nutritional support with high protein foods (fruit, eggs, milk, meat [63, 80, 81])
alcohol (wine, brandy and whisky [63, 66, 80, 82, 83]) and wound cleaning using bicarbonate
of soda [80, 84], leeches [84] and nitric acid [66, 85, 86]. It is difficult to know whether these

methods were beneficial as all evidence was derived from case series and case reports.

More recently (later 1900’s and 2000’s), timely administration of broad-spectrum antibiotics
have shown to be effective in reducing the severity and sequelae of noma by arresting the acute
phase of the infection in some patients [9, 20, 21, 31, 32]. A range of antibiotics were reported
in the included studies such as amoxicillin [9, 87-89], metronidazole [11, 33, 39, 50, 87],
lincomycin [35] and cefotaxime [33, 90]. No studies comparing the relative efficacy of these

antibiotics were identified.

Wound cleaning and debridement was shown to be important including daily irrigation with
saline [8, 9, 39, 87-89, 91] and antiseptic dressings [37, 92]. Wound debridement involves the
removal of necrotic tissue to promote healing and reduce the risk of secondary infection [20,
22, 25, 32, 37, 92]. Nutritional support, either orally or via a nasogastric tube, is another
cornerstone of noma treatment as it builds the patients’ immune systems, which enables their

body to fight off infection [20, 21, 25, 93]. This nutritional support has not been reported to
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be effective in isolation, but only when accompanied by wound debridement and antibiotic

treatment [2].

Therefore, the current WHO guidelines for the management of the active stages of noma in
clinical settings includes [1]: oral hygiene (mouth wash Chlorhexidine 0,2%, 10 ml), antibiotic
treatment (Amoxicillin), nutritional support (high protein), wound cleaning (compresses
soaked in hydrogen peroxide) and dressing (honey for local dressing and for antibacterial action

and regeneration) [1].

2.5.2 Chronic phase treatment (Stage 5)

Once noma becomes inactive, patients can survive into adulthood but often require extensive
reconstructive surgery and physiotherapy to correct the resulting structural and functional
defects [94]. Physical sequelae include displacement of the teeth and intense scarring and bony
fusion between the maxilla and mandible [2, 4, 92, 94-96]. Sequelae around daily functioning
may include difficulty eating, seeing, talking and breathing [57, 94, 96]. Trismus (a restriction
in mouth opening) is one of the most disabling sequelae [6] and can lead to complications such
as aspiration, malnutrition, poor oral hygiene, speech deficits, a compromised airway and pain

[97].

The clinical manifestation of each noma case is unique, and as such, the surgical procedures
used to treat each noma case differ [3, 5, 38, 55, 98-101]. Reported surgical techniques include
pedicled supraclavicular flaps for the treatment of large unilateral facial defects [100];
myocutaneous submental artery flaps, bony and/or soft tissue trismus releases [92], forehead
flaps for nasal reconstructions [92] and lower lid ectropion release [92]. In one study, extra-

articular ankylosis due to noma was treated using soft tissue reconstruction with large free flaps
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[55]. Mouth opening was performed by bone-bridge excision, sometimes associated with
contralateral coronoidectomy [55]. In a further study, the reconstruction of an upper lip defect
was conducted using Gillies fan flaps [102]. A 2006 book on noma surgical techniques
includes information on the reconstruction of the lips and corner of the mouth using Abbe,
Estlander and fan flaps; and the reconstruction of the cheek using temporo-parietal fascia and
deltopectoral flaps; and the reconstruction of central defects using radial forearm and local

turnover flaps [4].

Physiotherapy is an essential part of noma treatment, especially to prevent or minimise trismus

[98] and can lead to improvements in eating, chewing and speaking [103].

Noma can often lead to stigmatization and resultant social isolation of the patients and their
family members from the communities [2]. The management of noma patients invariably
requires social and psychological support. There are no publications exploring or examining

the effectiveness of these mental health interventions.

Outcomes of noma treatment are difficult to ascertain due to inconsistent patient follow-up [6].
This is mostly due to the remote locations of the home villages of patients and difficulties in
accessing health care facilities [24, 25, 32]. The extent of long-term sequelae and their impact
on quality of life depends on the severity of the disease at initial presentation, efficacy of
antibiotic treatment, wound debridement and the facial structures affected [6, 9, 20, 21]. No

reports of traditional or non-biomedical treatments were found during this review.

2.6 Mortality

There is limited evidence around the pathogenesis of noma leading to death. Deaths have

primarily been reported due to starvation, aspiration pneumonia, respiratory insufficiency or
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sepsis [25, 74]. Factors that favour survival (apart from antibiotic treatment and wound
debridement) are unknown. The mortality rate of noma depends on multiple factors and is
poorly enumerated. The WHO (based on expert opinion and retrospective chart analyses)
states that noma has a mortality rate of 90% within weeks after the onset of noma if left
untreated [1]. The speed with which death occurs is also debated, some state death occurs in
as little as two weeks from the onset of first symptoms [1] but it is unclear about which
symptoms these are. The clearest reported estimate is that death can occur in a matter of days
after the onset of oedema [25]. What is certain is that when noma is identified and treated

timeously, mortality greatly decreases [58].

Table 2.2 explores the mortality rates reported in various studies included in this review. These
estimates highlight the differences in mortality rates in groups who received no antibiotic
treatment (49-94%) in comparison to those who had received drug therapies such as antibiotics
(0-38%) (Table 2.2). It should be noted that these estimates are derived from case series and
retrospective chart reviews, no standardized reporting of noma stage was used and the studies
do not all have the same follow-up periods, thus the evidence should be evaluated with these
study design restrictions in mind as they could over- or under-estimate the mortality rates of

noma patients.

2.7 Epidemiology

In recent years, noma has been reported in many countries around the world but primarily in
low and middle income countries in Africa and Asia [3, 7, 16, 18, 20-32]. In 2007, the WHO
carried out a survey in African member states, which found that 39 of the 46 countries surveyed

had reported noma cases in the year prior to data collection [104].
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Table 2. 2

Mortality reported in included studies.

Study Location | Study design | Cases Mortality (%) Treatment

Tourdes, Europe Case series 239 73% No drug therapy

1848 [105]

Barthez, Europe Case series 29 89% No drug therapy

1855 [105]

Ritchie, Europe Case series 8 63% Iron with citric-acid, nutritional support

1872 [65]

Springer, Europe Case series 88 94% Wound debridement

1904 [105]

Gupta, India Case series 79 49% Pentavalent antimony (treatment of

1945 [28] leishmaniasis), nutritional support,
vitamins, blood transfusions, local
antiseptic treatment

Jelliffe, Nigeria Case series 53 30% Penicillin

1952 [81]

Mehrotra, India Case series 20 15% Antibiotics, multivitamins, high protein

1966 [30] diet, sequestrectomy, plastic
reconstructive surgeries

Adekeye and | Nigeria Case series 13 0% Antibiotics

Ord,

1978-1982

[25]

Bourgeois, Senegal Case series 73 10% Drug therapy, kind not specified

1981-93 [25]

Oginni, Nigeria Case series 133 0% Drug therapy, kind not specified

1982-96 [25]

Nath, Zambia Retrospective 117 20% Nutrition, wound care

1998 [3] chart review

Chidzonga, Zimbabwe | Case series 8 38% Antibiotics, wound debridement,

1996 [106] removed mobile teeth, irrigated wounds

Millogo, Burkina Retrospective 212 | HIV co-infected Antibiotics, anti-retroviral therapy

2012 [17] Faso chart review patients 38%; non-

HIV patients 6%
Konsem, Burkina Retrospective 55 15% Antibiotics
2014 [107] Faso chart review
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Those with the highest number of reported cases were Burkina Faso, Ethiopia, Mali, Niger,
Nigeria and Senegal which led to these countries being labelled the ‘noma-belt’ [104]. This
term is commonly used when reporting the epidemiology of noma. However; the information
gathered that led to this term was not standardized and not based on robust prevalence or
incidence estimates [104]. In the last 15 years, cases have also been reported to occur and be
treated in southern Africa [3, 16, 18, 21], Turkey [33], Afghanistan [34], South Korea [108],
India [24, 31, 109, 110], Laos [32], Italy [35] the United Kingdom [36] and the United States

[11, 74], indicating a much wider distribution than the usually reported ‘noma-belt’ [104].

The oldest estimate we found of the burden of disease, based on hospital admissions, indicated
that, noma was diagnosed once out of every 5,000 cases of children admitted to hospital with
an illness, between 1860 to 1871 in Edinburgh [65]. In 1997, Barnes et al. estimated that,
based on records from three referral centres, the prevalence of noma was 1 case per 1,250
children aged two to six years per year in Nigeria [53]. In 1998, the World Health Organisation
(WHO) estimated that 140,000 new cases of noma occur each year globally and that 770,000
patients were living with noma sequelae at that time [19], the origin of this estimate is unclear
[111]. In 1999, it was estimated that there was an annual incidence of 4.2 acute noma cases
per million Senegalese children aged 1-4 years [112]. This estimate was calculated using a
WHO recommended formulae, based on a 5-20% presentation rate of both acute and chronic

noma, and an 80-90% mortality rate in the acute stages of the disease [112]:

No of survivors who reach care (R) x 100
% of survivors estimated to seek care (X)

Total number of survivors (S) =

Total number of survivors (S) x 100

Incidence (1) = -
% case survival rate (y)
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Through a retrospective chart review (n=6,390) in 2003, Denloye et al. estimated seven cases
per 1,000 children aged between one and 16 years had noma between 1986 and 2000 in Nigeria
[42]. In that same year, a northwest Nigerian study by Fieger et al. modelling noma incidence
based on the number of clefts, concluded that the incidence of noma is estimated to be 6.4 per
1,000 children from 1996 to 2001 [7]. These estimates may not accurately reflect the present
incidence of acute noma or the prevalence of patients with noma sequelae as they are based on
expert opinion or data collected many years ago. It is also unclear which stages of noma are

included in these estimates [49].

Figures 2.6, 2.7 and 2.8 explore the changing geographical distribution of noma case reports
and case series from the 1800’s to 2019. There is a shift in case reporting from primarily in
Europe and India in the 1800’s, to parts of Africa and North America in the 1900’s to South
America and Asia in the 2000’s. Noma cases were reported in war-time soldiers in the 1880°s
[80, 85]; in Belsen and Auschwitz concentration camps during World War II [7, 8, 32, 39,
113—-115] and the general population in war-time Netherlands where the population suffered
through famine in the winter of 1944/1945 [7]. Since these war-time reports in Europe, the
occurrence of noma dramatically decreased and is only sporadically reported in the region

today [36].

The maps in Figures 2.6 to 2.8 do not necessarily indicate increasing prevalence of noma, as
the quality of evidence is low (based on cases reports and case series [116]). Without robust
prevalence and estimates across countries at various times, it is not possible to accurately

describe the changing geographical distribution of the disease.
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Figure 2. 6

Number and geographical distribution of case reports and case series in the 1800's included in the literature review.
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Figure 2. 7  Number and geographical distribution of case reports and case series in the 1900's included in the literature review.
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Figure 2. 8

Number and geographical distribution of case reports and case series in the 2000's included in the literature review.
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2.8 Risk factors

There is limited primary evidence on the risk factors for the development of noma. The table
below explores the risk factors noted in the primary studies included in this review (Table 2.3).
Reported risk factors for the development of noma in these primary studies include being aged
between two and five years [3, 20, 22, 23, 4042, 117], not being breastfed [43], comorbidities
either at the time of noma diagnosis or in the three months leading up to diagnosis [3, 8, 17,
22,23, 4043, 56, 107, 117], lack of access to quality health care [117] including childhood
vaccinations [34], low vitamin A and vitamin C levels [ 10], poor oral hygiene practices leading
to gingivitis (Stage 0 noma) [34], low socioeconomic status of the family [107], a high number

of previous pregnancies in the mother [56] and the absence of chickens at home [56].

Other studies have hypothesized further risk factors for noma development including
household variables such as proximity of livestock to living areas and poor sanitation [34],
which is thought to lead to possible contamination of water and food sources and consequently
increasing the risk of infections [118, 119]. However; caution is needed when interpreting these
findings as they are based on the proportions of cases vs controls having these risk factors

without any clear statistical testing.
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Table 2.3

Risk factors for noma identified in primary research.

Study Study details Risk factors identified Limitations
Osuji, Study type: Cross-sectional Respondents aged Data collected retrospectively.
1990 [40] Location: Nigeria between 2-7 years (n=49, | 18 children examined by authors, the
n: 58 cases of 85% acute necrotizing remaining charts were reviewed- could
acute necrotizing gingivitis gingivitis cases, n=3, provide inconsistent data. Limited
(Stage 1 noma as categorized 60% noma cases) standardization of data collection. No robust
under the WHO system [1]), 5 Rainy season (n= 42, analysis of risk factors.
noma cases (diagnosed as 67%)
advanced acute necrotizing History of recent febrile
gingivitis with sequestrum illness (n=55, 87%)
formation)
Lazarus, Study type: Retrospective chart Respondents mean age 4 | Data collected retrospectively, no
1997 [22] review, reviewing charts of years 4 months (range 1- | standardization, no control group
cancrum oris patients from the 15 years)
previous 35 years Malnutrition (n=7/ 11
Location: South Africa (whose records had
n: 26 respondents comorbidity
information), 64%)
Gastroenteritis (n=4/11,
36%)
Measles (n=3/11, 27%)
Nath, Study type: Retrospective chart Respondents aged Data collected retrospectively, no
1998 [3] review over 15 years between 1 and 4 years standardization, no control group
n: 81 respondents (n=67, 83%),
Diarrhoea (n=13, 28.9%)
HIV (n=26/45 (children
admitted between 1989-
93), 60.5%),
Malnutrition (n=15/ 45
(no. children assessed for
malnutrition), 33.3%)
Rainy season (n=60,
74.1%),
Ndiaye, Study type: Prospective Noma respondents The definitions of a noma case were not clear,
1999 [117] | cohort mostly aged >15 years results were not always separated into noma
Location: Senegal (n=13, 52%), acute stages. Descriptive, uncontrolled case series,
n: 25 later stage necrotizing gingivitis risk factors not clearly laid out or examined,
noma cases, 1058 acute respondents mostly aged | and no clarity on which risk factors were
necrotizing gingivitis cases between 1-4 years present for each stage of noma. Most of the
(n=465, 44%) children aged between 0-4 years were acute
No access to quality care | but the remaining respondents were chronic
(n=20/25 (noma only), noma patients, this could introduce recall bias
80%) and skew associations seen due to the long
length of time between the acute phase and
the study (most cases aged over 15 years).
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Enwonwu, | Study type: Case control Respondents mean age Risk factor analysis confined to prevalence of
1999 [8] study 5.9 years (Standard factor in cases vs controls. Some risk factors
Location: Nigeria Deviation) (SD) 2.6 are not clearly examined with statistical
n: 86 noma cases years methods and results are not clearly laid out.
Malnutrition (Weight-
for-height Z score
(WHZ)  <-2.0SD)
(n=9, 10.2% controls, n=
17, 19.4% cases)
Oginni, Study type: Retrospective Respondents mean age Missing/incomplete clinical data; no
1999 [23] chart review of noma patients 4.7 years (SD 2.6 years) | standardization in diagnosis. Risk factors
from 1982 to 1996 Malnutrition (n=146, identified by descriptive analysis. Percentages
Location: Nigeria 100 %) do not correlate with patient numbers.
n: 146 noma Poor oral hygiene
patients, 133 acute, 13 chronic (n=122, 83.6%)
(which was 1.7% of all patients
admitted to the hospital during
this time).
Denloye, Study type: Retrospective Respondents mean age Missing/incomplete clinical data including
2003 [42] chart review 1986 to 2000 4.2 years (SD 2.7 years) vaccination history.
Location: Nigeria Malnutrition (n= 45,
n: 45 noma cases 100%)
Malaria (n= 14, 31%)
Measles (n=14, 31%)
Enwonwu, | Study type: Case control Respondents mean age Children with comorbidities excluded.
2005 [43] Location: Nigeria 2.6 years (SD 1.0)
n: 91 noma cases Malnutrition (median
height for age z-score
noma group -3.74,
control group 1 -1.41,
control group 2 0.85)
Phillips, Study type: Case control Biological markers Healthy controls matched by age and village
2005 [10] Location: Nigeria suggestive of not included. Respondents’ ages not clear
n: 68 noma acute malnutrition (lower from the manuscript.
cases plasma levels of vitamin
A (p<0.001), vitamin C
(p<0.05) and zinc
(p<0.001))
Marked reductions
(p<0.001) in albumin
and blood haemoglobin.
Chidzonga, | Study type: Retrospective Respondents aged <16 No control group, limited information and
2008 [20] chart review of charts between years (n=11, 64.7%) analysis on risk factors

2002 and 2006
Location: Zimbabwe
n: 48 acute noma
cases, all HIV positive (by

design)

Gender (female n= 31,
64.6%)
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Millogo,
2012 [17]

Study type:
chart review from 1988 to 2007

Location:

Retrospective

Burkina Faso
n: 212 patients
(n=14, 6.6% had HIV)

Respondents mean age
15.3 years for HIV
group, 4.7 years for non-
HIV infected group
Concurrently HIV-
infected patients had
higher mortality (38% vs
6%)

Data collected retrospectively

Baratti-
Mayer,
2013 [56]

Study type: Case control

Location: Niger
n: 82 cases and

327 controls

Respondents aged 0-12
years

Severe stunting (Height-
for-age Z score <3 SD)
(Odds Ratio) (OR) 4.87,
95% Confidence Interval
(CI) 2.35-10.09)
Wasting (WHZ <3 SD)
(OR 2.45, CI1 1.25-4.83),
High number of previous
pregnancies in the
mother (OR 1.16, CI
1.04-1.31)

Presence of respiratory
disease, diarrhoea or
fever in the 3 months
prior to data collection
(OR 2.70, CI 1.35-5.40)
Absence of chickens at
home (OR 1.90, C10.93—
3.88)

Age matching of cases not strictly followed,

recall bias due to study design

Konsem,
2014 [107]

Study type: Chart review
2003 to 2012
Location: Burkina Faso

n: 55 acute noma

cases

Respondents mean age
7.64 years

Concomitant
Bronchopneumonitis
(n=20, 36.4%)

Malaria (n=14, 25.4%)
HIV (n=11, 20.0%)
Low standard of living
(n=21, 38.2%)
Anaemia (n=14, 25.4%)

Data collected retrospectively.

Adeniyi,
2019 [41]

Study type:
chart review from 1999 to 2011

Retrospective
Location: Nigeria
n: 159 acute noma

cases

Respondents aged
between 1-5 years (n=
139, 87.4%)

Concurrent disease at
presentation or in the 3
months preceding their
presentation at the
hospital (n=148, 93.1%)
Measles (n=75, 47.2%)

Data collected retrospectively, lack of

standardization of information collected.
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e Protein-energy
malnutrition (n=67,
42.1%)

WHZ- weight-for-height Z score
OR = Odds Ratio

SD = Standard Deviation

CI = Confidence Interval

WHO = World Health Organisation

HIV = human immunodeficiency virus

43




Reported comorbidities in the primary studies (case control, cohort, retrospective chart
reviews) include malnutrition [22, 23, 41-43, 56], respiratory disease [56, 107], diarrhoea [22,
56],HIV [17, 20, 107], malaria [42, 107] and vaccine preventable diseases, specifically measles
[22, 41, 42]. Most of the case reports and case series (n=68, 72%) listed at least one
comorbidity. The most widely reported comorbidities in the case reports and case series
included in this review were malnutrition [11, 28, 29, 32, 34, 81, 85, 88, 89, 120-122], HIV
[13, 15,18, 73, 121, 123], anaemia [20, 33, 89, 103] and measles [30, 65, 86, 101] (Figure 2.9).
As this information is based solely on case reports and case series, primarily reported from
health care centres, no causal link or strength of association can be measured. Infections are
usually the product of a compromised host and a single offending agent or multiple offending
agents. Due to challenges with conducting scientifically robust risk factor analysis for noma,

it is difficult to separate comorbidities from predisposing conditions and true causative factors.

One theory for the higher incidence of noma in the two to five year age group, is that this is the
teething age when deciduous teeth are formed, this tooth formation slows down the circulatory
flow to the gums due to compression, leaving the oral cavity more susceptible to infections
[117]. A Zambian study postulated that during the weaning period, children eat more solid
food, which was less nutritious and less sterile than breast milk, and this placed them at
potential risk for noma development [3]. Another study showed that if weaning foods are
prepared under unhygienic conditions, they are frequently contaminated with pathogens and
are a major factor in the cause of diarrhoeal diseases [124], a further reported risk factor for

noma [59].
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Figure 2.9 Number of case reports and case series each comorbidity is reported in.
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Studies that attempted to identify risk factors for noma were hampered by the retrospective
nature of case ascertainment limiting the kinds and standardization of risk factor data collected
[3, 17, 20, 22, 23,41, 42, 107]. The absence of a suitable control group precluded the ability
to find associations between noma and potential risk factors [3, 20, 22, 78, 117]. In other
studies there was no statistically robust examination of risk factors using proven statistical
methods such as multivariable regression (which would adjust for confounders), limiting the
validity and reliability of results [8, 23, 40, 117]. More robust studies, in the form of either
prospective cohorts, cross-sectional studies or case control studies are needed to understand the

risk factors for the disease.

2.9 Gaps in the literature

There is a dearth of literature on noma. The date of the first study included in this review was
1843, and since this time, an average of one publication has been written on the disease per
year (calculated based on the studies included in this review). Despite significant progress in
scientific methods since the first study, the literature remains predominantly populated with
case reports and case series of noma. Ideally, more scientifically robust studies are needed to
better characterize the aetiology, risk factors and effective treatment and prevention measures
of this neglected disease. The reasons behind this neglect include the lack of knowledge about
the disease by healthcare workers [21, 125], the hypothesized low prevalence of the disease
[1], which may, in part, be due to assumed inconsistent surveillance and reporting on the
disease [41], the relative inaccessibility of the affected communities and the rapid progression
of the disease. This inaccessibility is characterized by difficulties faced by these communities
in accessing formal health care. As evidenced by this review, the changing patterns of noma
mostly follow the changing global patterns of wealth and development. As countries have

developed, access to health care and living conditions have improved and noma prevalence has
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declined (besides the few continuing sporadic case reports). Currently, noma cases continue
to be reported in the most underserved, remote and disenfranchised areas of Africa and Asia in
particular [3, 7, 16, 18, 20-32]. In the absence of sound evidence-based public health measures,

noma is likely to persist for the foreseeable future.

Based on this literature review, some of the main gaps in knowledge are enumerating the
burden of disease (both incidence and prevalence); describing the true mortality rate and
pathogenic cause(s) of noma and the role of different comorbidities (specifically measles and
HIV) and social structures in the development of noma. Factors that influence prognosis and
the long-term outcomes after care (surgical and non-surgical) [37] including the most effective
antibiotic treatment protocols [6] need to be assessed. The knowledge of health care workers
(biomedical and traditional) about noma in high risk areas, the number of medical school and
tropical medicine curriculums that include noma; and the role the varying healthcare actors
could play in prevention [126] also need to be explored. An additional area for future studies
would be to compare prevention methods and messaging [21] to identify the most effective

mechanisms.

2.10 Contextualizing the thesis

2.10.1 Nigeria overview

Nigeria, situated in West Africa (Figure 1.1) is home to more than 202 million people and is
Africa’s most populous country [127]. Nigeria is comprised of an overarching federal
government, and then subdivided into 36 autonomous states with 774 local government areas
[127-129]. There are 250 ethnic groups in Nigeria with three dominant tribes — the Ibo, Hausa-

Fulani and Yorubu [130]. Over 500 languages are spoken across the country, Hausa is the
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most commonly spoken language (spoken by 63 million people, predominantly in the north),
English and Pidgin English are the most commonly spoken communal languages (spoken by
60 million people) [131]. The two main religions in Nigeria are Christianity and Islam which
are roughly equally practiced by the country’s population along a north-south divide,
Christianity in the south and Islam in the north [130]. 1999 marked the year of return to
democracy for Nigeria, and since then six democratic elections have taken place [128]. Prior
to this Nigeria had a range of political systems in place. 1804 saw the creation of the caliphate
in Sokoto, Nigeria which still exists today with the area being overseen by the Sultan [132].
The colonial takeover of Nigeria by Britain occurred in the 1800s [132]. The 1900s marked
the rise in nationalism leading to independence in 1960 followed shortly thereafter in 1966 by
the first of many coups [132]. Several secession attempts of various parts of the country were
met with brutal suppression [132], the most notorious of these being the 1967 - 1970 Biafran
war which led to the death of an estimated three million people, the majority of these were
civilians who died due to starvation [133]. This conflict had many underlying causes but was
largely linked to the economic value of the crude oil found in the Niger Delta, the region ear-

marked for secession [133].

Nigeria is Africa’s largest crude oil supplier [130] and has the largest natural gas reserves on
the continent [128]. Fluctuating oil prices have seen the GDP growth drop from an average of
7% between 2000 and 2014 to the first recession in Nigeria in 25 years in 2016, when the
economy contracted by 1.6% [128]. There is great inequality in Nigeria (Gini coefficient 43.0
(0 represents perfect equality, while an index of 100 implies perfect inequality)) [134].
Economic growth is too slow to lift the bottom half of the population out of poverty and growth
projections remain dire indicating living conditions will worsen [128]. The core reason for the

high levels of poverty in Nigeria are the high unemployment rates (23%) [128] paired with
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widespread corruption and political instability [132]. Large sections of the population are
unable to access basic services [128]. These issues are magnified in the north due to regional
insecurity (discussed below) and non-inclusive development policies [128], 74% of the

population in the north live below the poverty line vs 54% in the south [135].

Women are at increased risk of suffering from the effects of poverty as they are frequently
excluded from many aspects of life including the economy, social society, politics and
intellectual endeavours [130]. Violence against women is rife, 23% of women have reported
being victims of physical or sexual violence [130]. Nigeria has reported more than 23 million
girls married as children [130]. Higher rates of illiteracy are reported amongst females
nationwide but this gender divide is magnified in the north where only 20% of women are
literate and have attended school [130]. In many traditional Hausa speaking communities in
the north (including the areas where data collection for this thesis occurred) many females are
confined to their compounds after marriage where they are reliant on their husbands to provide
all necessary goods (clothes, food, firewood etc.), non-family males are not permitted entry to

these compounds [136, 137].

Several security challenges currently plague Nigeria. The most notorious is the Boko Haram
insurgency in the northeast of the country which has resulted in 30,000 deaths and the
displacement of over two million people [138]. The group is most well-known for their 2011
bombing of the United Nations headquarters in Abuja and the 2014 kidnapping of 276 school
girls from Chibok which caused global outrange and bought the group much desired attention
which has spurred it on to further kidnappings and mass casualty bombings [138, 139]. A less
well publicised but even more deadly conflict is occurring in the northwest where rising levels

of farmer-herder conflict have led to the death of thousands of people and the displacement of
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hundreds of thousands [130, 140]. There has also been a rise of banditry and kidnappings for

ransom in Nigeria [140—-142], further increasing the levels of insecurity in the country.

2.10.2 Nigerian health system

The structure of the health system in Nigeria is complex. The three tiers of the Nigerian
political system are responsible for the three tiers of the health system: the local government
areas provide primary health care; the state governments provide secondary health care and
the federal government provide tertiary healthcare [129]. Access to quality health care is a
challenge in Nigeria, a lack of resources and differing allocations between these tiers have led

to poor health outcomes in general in the country [129].

Health care is mostly reliant on patient service fees [129]. As of 2005, the WHO estimate that
one night in a tertiary level hospital would cost United States Dollars (USD) 22, an outpatient
visit to a secondary hospital would cost USD 5 and a 20 minute health centre visit would cost
USD 7 [143]. These costs are catastrophic for households that earn a median household

income of USD 2 per day [143].

Nigeria has one of the highest number of health care workers in Africa; however, at 1.95 health
care workers per 1,000 population members [144], the number is still too low to effectively
deliver essential health services with distribution of the health care workers largely confined to
urban settings. Access to oral health services is also limited. There are an estimated 1.2 dentists
per 100,000 population members [145]. In one Nigerian study, 94% of respondents (n=154,
mean age 33.44 years (SD 2.34 years) living in rural areas) had never visited the dentist [146].
The violence and displacement mentioned above leads to further challenges in accessing health

care for citizens as travelling is dangerous, and it also means a decrease in services reaching
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these communities. This lack of access leads to significant poor health status and outcomes in

this population [129, 147].

There is variation of the services offered and the coverage of the health system in the different
states of Nigeria with northern states, where data collection for this thesis took place, being
less well served than the southern states [129, 147]. Per capita government spending on health
is greater in the south than in the north, and private companies employing people and
contributing to their staffs health care is more common in the south than in the north [129].

This leads to more catastrophic health expenditure in the north than the south [129].

2.10.3 Noma in Nigeria

Nigeria stands out as a country with a high number of cases reported in the 1900°s and 2000’s
[6-8,23,37-39,41-43, 50, 64, 71, 81, 89, 99, 100, 102, 148]. This could be due to the presence
of a dedicated noma hospital in Sokoto which is closely linked to an international network of
researchers rather than as a result of the true distribution of this condition. The NCH staff [5,
6, 41] and members of international non-governmental organizations including the Dutch
Noma Foundation who have supported programmes at the hospital [7, 21, 37, 38, 64, 99, 149]
have frequently published on noma. The presence of a dedicated facility to support noma care
has also likely improved detection and referral of noma cases in the region. There is also a
culture of academic publishing in the country, Nigeria publishes the second most publications
in Africa, second only to South Africa [150]. This could elevate the number of publications
on noma, skewing assumptions on distribution. Only robust prevalence estimates derived from
systematic surveillance efforts in settings where noma has been reported are likely to improve

our understanding of the global burden of noma in other countries.
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In terms of the comorbidities listed in this review, in 2011, 71% of children in Nigeria aged
under five years were classified as anaemic (Haemoglobin (Hb) <110 g/L) [151]. The WHO
reported that in Nigeria in 2017, there were 11,190 measles cases reported [ 152]. Immunization
coverage in Nigeria for measles is estimated at 42%; much lower than the 70% average for
Africa [152]. The fertility rate in Nigeria between 2010 and 2013 was 5.5 births per women

(rural 6.2, urban 4.7), the median age at first birth is 20.2 years [153].

Given the national interest in noma, the unique health facility dedicated to treating noma and
high prevalence of known risk factors for noma, this setting was identified as a unique setting
for answering some of the outstanding questions around noma. The gaps in knowledge
identified in this review have informed the goals and objectives of this thesis. By consolidating
and expanding our knowledge on the prevalence, risk factors, beliefs, perceptions and
traditional healing practices around noma, we hypothesise that we will be able to improve our
ability to recommend interventions and approaches aimed at reducing the impact of this

debilitating disease on children in northwest Nigeria.

2.11 Limitations

Given the inclusion time period of the review (from the 1800’s to present) it is likely that some
manuscripts (especially in the earlier years) were not available on current indexing systems and
hence not included in this review. The candidate used Google Translate to translate non-
English papers, which could have led to some misinterpretation as it is not an official academic
translating service. The inclusion of published manuscripts only and not grey literature could

have limited the amount of information identified.
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2.12 Conclusion

Noma is a disease that affects young children in the most disenfranchised communities. Itisa
devastating, disfiguring and often fatal condition that requires urgent and intensive clinical and
surgical care, often difficult to access in these settings. Noma has been reported in the literature
for many hundreds of years. Given the assumed rarity of the disease and limited accessibility
of the communities at greatest risk, there are limited primary epidemiological studies on the
disease, with the majority of the literature being case reports. Little is understood about the
offending organism(s) and preventable risk factors. The clinical presentation of each noma case
is unique and depending on the stage of presentation, and extent of physical damage could
require a variety of surgical, clinical and social interventions to manage. What is clear from
the literature is the wide geographical spread of noma, the need for better controlled studies to
identify the offending pathogens, understand and prioritise the risk factors in order to develop
effective targeted interventions to reduce the burden of this condition in the most affected

populations.
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3.1 Abstract

3.1.1 Background

Noma is an orofacial gangrene that rapidly disintegrates the tissues of the face. Little is known
about noma, as most patients live in underserved and inaccessible regions. We aimed to assess
the descriptive language used and beliefs around noma, at the NCH in Sokoto, Nigeria.

Findings will be used to inform prevention programmes.

3.1.2 Methods

Five focus group discussions (FGD) were held with caretakers of patients with noma who were
admitted to the hospital at the time of interview, and 12 in-depth interviews (IDI) were held
with staff at the hospital. Topic guides used for interviews were adapted to encourage the
natural flow of conversation. Emergent codes, patterns and themes were deciphered from the

data derived from IDIs and FGDs.

3.1.3 Results

Our study uncovered two main themes: names; descriptions and explanations for the disease,
and risks and consequences of noma. Naming of the disease differed between caretakers and
heath care workers. The general names used for noma illustrate the beliefs and social system
used to explain the disease. Beliefs were varied; participant responses demonstrate a wide
range of understanding of the disease and its causes. Difficulty in accessing care for patients
with noma was evident and the findings suggest a variety of actions taking place before
reaching a health centre or health worker. Patient caretakers mentioned that barriers to care
included a lack of knowledge regarding this disease, as well as a lack of trust in seeking medical
care. Participants in our study spoke of the mental health strain the disease placed on them,

particularly due to the stigma that is associated with noma.
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3.1.4 Conclusion

Caretaker and practitioner perspectives may enhance our understanding of the disease in this
setting and can be used to improve treatment and prevention programmes, and to understand
barriers to accessing health care. Differences in disease naming illustrate the difference in
beliefs about the disease. This has an impact on health-seeking behaviours, which for noma

patients has important ramifications on outcomes, due to the rapid progression of the disease.

3.2 Introduction

Noma, also known as cancrum oris, is a neglected disease of extreme poverty. It presents as a
rapidly progressing gangrenous infection of the oral cavity, and is associated with a high
mortality rate [96]. Noma mostly affects children under the age of five years [94]; if untreated,
it has been estimated that up to 90% of patients with noma die within weeks after the onset of
noma [1, 154], and those who survive have severe facial disfigurements [94]. Due to the
widespread destruction of the facial structures including the cheek, nose, lips and eyes, patients
with noma also have multiple physical impairments such as difficulty eating, seeing and
breathing, and many suffer from stigmatization in their communities [2]. Noma is thought to
be most prevalent in low socioeconomic regions in Africa and Asia [2]. The WHO estimate
that 140,000 new cases of noma occur annually [1], however this figure is debated due to a

lack of robust evidence on the epidemiology of the disease.

Since 2014, MSF has collaborated with the Nigerian Ministry of Health to treat noma patients
identified across the northwest of Nigeria, at the NCH in Sokoto. This program provides
nutritional, psychosocial, and surgical interventions for patients with noma. Identification of

patients with noma relies on active case detection within villages through extensive outreach
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activities and widespread communication campaigns to raise awareness of the existence of the

NCH.

There is still much to learn about noma, as most patients live in difficult to reach areas, and the
disease often goes undiagnosed and is under-reported. Given that many cases occur in
underserved areas, few studies have aimed to explore and describe societal and community
perceptions of this medical condition. One study in the medical literature examined the
language used to describe noma in Hausa (the predominant language in northwest Nigeria).
The term most commonly used was “ciwon iska”, which translates to ‘the disease of the wind’
[64]. Language used to describe diseases carry culturally determined associative meanings
[155] and have been reported to affect people’s conceptions of disease and the health care

options they choose [156].

Understanding and using appropriate language is one of the cornerstones of ensuring an
effective communication strategy with patients, as well as their families and communities. We
conducted this qualitative study to gain an understanding of the locally used descriptive
language and concepts of noma. Specifically, we aimed to understand the perspectives of
family members of patients with noma and treating practitioners. We anticipated that our

findings would inform future interventions and prevention programmes.

3.3 Methods

3.3.1 Setting
The NCH in Sokoto, northwest Nigeria, has provided treatment for patients with noma for

many years, and, since 2014, MSF has supported noma initiatives at the hospital.
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3.3.2 Study Design

A descriptive qualitative research design was used in which data was gathered from caretakers
of patients with noma and staff at the hospital using FGDs and IDIs guided by topic-led
questions. Both IDIs and FGDs were carried out using themes relevant to the study aims,
adhering to the open-ended, qualitative interview procedure. The choice of methods was used
to gain a rich understanding of the topic specifically the patient and practitioner perspectives

of the disease [157].

3.3.3 Recruitment and Sampling

Five FGDs with adult caretakers were conducted between June and July 2017 (predominantly
the mothers, grandmothers or fathers of the patient with noma) who were looking after the
patients at the hospital as were 12 IDIs with healthcare staff. Convenience sampling was paired
with multivariate sampling (the selection of a wide range of participants from both urban and
rural areas and a mix of male and females) to ensure a wide variety of participants for the five
FGDs. The research assistant (AA) selected men and women for the groups separately, due to
the social norms of this region, respecting any cultural sensitivities. There were three female
groups and two male groups as the majority of caretakers were female. FGDs were composed
of not more than eight participants at a time. Vignettes were used to encourage participant
reflections [158] on relevant life memories, and current experiences related to noma were
explored. Purposeful multivariate sampling (participants selected who would offer the widest
variety of information) [159] was used to recruit healthcare staff members for in-depth
interviews in order to ensure rich descriptive data from a diverse group. Twelve staff members
were actively selected at the NCH, by which time data saturation occurred [160]. Three male
program management staff, one male and four female medical team members and three male

and one female paramedical staff members were selected (laboratory, mental health, pharmacy,
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nutrition staff).

3.3.4 Data Collection

Interviews were audio-recorded in quiet, private, locations that were familiar to participants.
All FGDs were conducted by AA in Hausa; the Principal Investigator (EF) conducted the IDIs
in English as all respondents were fluent in English. AA translated transcriptions of recorded
interviews verbatim from Hausa to English. Confidentiality was enabled for all participants by
replacing the names of the respondents and all data referring to them with numerical codes
indicating the type of sample (IDI for in-depth interview; FGD for focus group). During the
FGD, participants agreed to keep confidential what was discussed during the group session.
Both FGD and IDI respondents were reassured that data that could potentially identify a person
or location was anonymized using pseudonyms that could not be traced back to them.

Electronic data were password-protected.

3.3.5 Data Validation and Analysis
Data validation was conducted through continual checking throughout the IDIs and FGDs; by
repeating an understanding of what participants were saying throughout the interview, to ensure

a correct and clear interpretation.

Data analysis started from the moment data were gathered. Data were initially managed
through reading and re-reading all transcriptions of recorded conversations allowing for
familiarisation and initial coding of data. EF and BS manually analysed the data by
highlighting words, phrases or paragraphs, which then emerged into codes that were constantly

compared. Participant responses from IDIs were compared with FGD findings. Common
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patterns and themes were identified. Points of agreement and divergent themes were

established through this process.

3.3.6 Ethics

Ethical approval was obtained from the MSF, UDUTH and the Sokoto and Kebbi States
Ministry of Health ERBs. Informed consent for interviews and audio-recordings were sought
using an information sheet translated into Hausa stating the purpose of the study and the
voluntary nature of participation. All interviewees were over the age of 18 and each participant
provided written informed consent (for participants who were illiterate, the consent form was
read aloud to them and a thumbprint was then requested). All participants were assured that
there was limited risk of harm from participation in this study, and that they were free to

withdraw at any point.

3.4 Results

We present two themes that emerged during analysis: naming and explanations for noma
(Table 3.1 and 3.2) and risks and consequences of noma (Table 3.3). We illustrate our

findings through quotes from participants.
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Table 3.1 Names used by caretakers and staff to describe noma.

Caretakers

Staff

Danhurawa

X

Tuareg

Akin

Ciwon iska

Ciwon daji

Ciwon/maci dan wawa

R R [X

Zaizayar baki

Noma

Sakiya

PR R R [R |
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Table 3.2 Naming and explanations of noma with illustrative quotes.

Names

Caretakers

“Danhurawa” that is the name we called it. Danhurawa that is the name we called our own.

Everyone that comes to see it will say yes it is the one. They will say that she is suffering from it.

FGD 1, female

They called “iska” and another name is “maci dan wawa” which eats the gums that is the names I | FGD2, male
know iska and maci dan wawa. maci dan wawa eats the teeth and eats the mouth and make a hole

just like this one

They called the disease “disease of Tuareg” and another name is like Akin FGD 2, Male

They were saying it was ciwon daji (cancer)

FGD 3, Female

Health care staff

The word noma itself in the local language it means farming. So often they mixed it up with IDI 3, Male,
farming. Paramedical
The only name they given to the disease either they say ciwon daji locally which is example like | IDI 7, Male,
is disease from the bush. Paramedical

Ciwon daji!

IDI 9, Female,
Medical

They always call it noma

IDI 11, Female,
Medical

Beliefs and explanations

Caretakers

This disease is caused by insect, even the measles they did is caused by an insect, insect from the
bush. This insect of these Jinn is also an insect. The measles they called is also an insect from

the bush.

FGD 1, Female

(T) am sure it is one of the traps of iska (Jinn).

FGD 2, Male

Measles is the cause of the disease.

FGD 3, Female

Some will say it is (caused by) a bird. We told you that if someone get the disease they will say
that the bird has catch him, it will make your mouth to swell up until they poke it and it will burst

out and destroy the mouth by falling off. It is all happening.

FGD 3, Female

It is God that brings the disease; God gave you the disease

FGD 3, Female

It was henna that is the cause. It was henna that my mother applied on me (henna beautifully
designed) then she put me on her back then a witch saw me but then nobody knew that she was a
witch. She then said this henna that you put on her? Is so beautiful! That is all she said! Then
people said that my mother should quickly cover my legs. The next day an abscess came out that
is the first thing that people saw. After a week then I changed and transformed to what T am

today.

FGD 3, Female
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Health care staff

The patients believe that it is because of evil cast or evil eye.

IDI 1, Male,
Non- medical

program staff

I think I have heard someone saying it's like witchcraft.

IDI 3, Male,

Paramedical

They (patients and caretakers) have a strong belief that whatever happened is from God. IDI 3, Male,

Paramedical

It is just evil spirit that is responsible for it. They don’t believe that it is medical problem. IDI 6, Female,

Paramedical

They always believe it is iska that is the belief; iska they believe is just like a wind or let us say

Jinns. This Jinn are something that are in between us but we cannot see them, Jinn can appear in

trees and in wind in something, or that is they believe that the Jinns are the ones that came in and | IDI 7, Male,

cause such kind of problem.

Paramedical

FGD- focus group discussion, IDI- in-depth interview
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Table 3.3 Risks and consequences of noma with illustrative quotes.

Access to Health Care

Caretakers

After some few days we heard the news of this hospital. They said that they can treat this
type of case. Then they prayed and wish us well and success. Then we were told to
hurry and go there so that we can confirm that they can really treat the disease. When we
arrived, there was a test being carried out and we told that it is possible. Then they show
us. All praise be to Almighty Allah he is much better now. We are optimistic that it will

be successful.

FGD 4, Male

But if it is the village, they will be given a treatment that is different from the disease.
You will be struggling to get the medicines while the sickness will be spreading. You

will be running up and down looking for treatment while disease will be expanding.

FGC 4, Male

Health care staff

I can say that noma is not widely known, and this is the only hospital which is
exclusively dedicated for the noma children disease. The one of its kind and then more

than 300 patients have benefited from the plastic surgeries, re-constructive surgeries.

IDI 1, Male
Non- medical

program staff

We go to all the LGAs in Sokoto, Kebbi and Niger State. We do active case findings that

mean trying to find new patients. Also, we do health promotion along the way.

IDI 1, Male,

Non- medical

program staff
Impact of the Disease
Caretakers
People run away from whatever you use, just because someone’s mouth has cut they will | FGD 2, Male

say they will not eat with him.

When you get this disease some people will be discriminating you, some will be running

away from you. But you will not be very happy in life.

FGD 3, Female

After some time it will form water then they will poke it (using the traditional hot iron)

after that then the mouth will burst out and fall off.

FGD 3, Female

We were collecting traditional medicines. We were given it to him. We were using FGD 4, Male
Traditional medicines. Woods, powder and so many different types was given to him.
The issue is that it destroys and eats the gums, destroys someone’s mouth, that people is | FGD 2, Male

destroyed also; there is no destruction that is more than this.

After some days before a week she changes and transform to this.

FGD 3, Female

What scared us more and makes us to quickly rushed here was that it was itching him
and he was scratching it the suddenly I saw his fingers going inside the mouth area

where the disease has affected it cut and falls off.

FGD 4, Male
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Health care staff

The success story I would like to share is from a patient that had noma for a long time
and she was operated in Lagos without success, she was operated in Ibadan without
success. Until somebody saw her (a doctor who has worked at NCH before). The doctor
saw her covering her face and she wrote a letter for her to come down to Sokoto. So she
got surgery about two, three surgeries, she is fine and she is even an employee of this

hospital. So is a good story.

IDI 4, Female,
Medical

He is always afraid of people because he stays in the bush. So I have to tell him that
these people you are seeing they are just like your friends and your colleagues we are
here to help you we will not do anything to harm you. Before he was discharge he has
plenty friends in the ward he will go to this bed he will gist (talk with) he will go to that

bed jumping from one ward to the other.

IDI 9, Female
Medical

FGD- focus group discussion, IDI- in-depth interview
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3.4.1 Naming noma
The most commonly used name among the health care workers was noma. One important
finding was that:
“The word noma itself in the local language means farming. The word noma, the same
spelling, the same pronouncement, so often they (patients) refer to it in the context of

farming” (IDI 3).

Several names for the disease were given by the FGD participants:

“In our place we called it ciwon daji” (FGD 4).

Naming of the disease differed between caretakers and heath care workers. Table 3.1 explores
these differences, and suggests only a few overlapping terms; ciwon iska, ciwon daji and

ciwon/maci dan wawa.

3.4.2 Beliefs and explanations

Names form a part of the understanding of the disease in this setting; the broad names used for
noma such as ciwon daji are described in association with the beliefs and social system used to
explain the disease. Caretakers shared several terms for the disease as well as beliefs about
why and how the disease is caused. The three causative categories that were identified were

spirits, living creatures (insects and animals), and connections with previous illness.

Spirits including Jinn and God were frequently reported:

“(I) am sure it is one of the traps of Jinn” (FGD?2),

“They always believe this thing happens (because) God allow it to be” (IDI7).
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Jinn was described as the world of other creatures that we cannot see. The world of Jinn is a
spiritual realm all around us filled with normal people leading normal lives. There are good
Jinn and bad Jinn, and Jinn can enter human bodies and cause harm:
“Jinn are something that are between us but we cannot see them. Jinn can appear in
trees and in wind in something, Jinns are the ones that came in and cause such kind of

problem (referring to noma)” (ID1 7).

Some respondents linked the disease to evil spirits or people:
“One of the patients believed that it is because of evil cast or evil eye” (IDI 1),

“It is just evil spirit that is responsible for it” (IDI6).

Various animals and insects were also mentioned as the potential cause behind noma:
“This disease is caused by insect,; even the measles they did is caused by an insect.

Insect from the bush” (FGD 1).

Previous infections were also noted as a potential cause:

“Measles is the cause of the disease” (FGD 3).

Whilst beliefs are varied, the participant responses demonstrated a broad range of

understandings about the disease and as such, it is thought to exist for multiple reasons.

3.4.3 Risks and consequences: access to health care

Caretakers in our study stated they had taken patients to other health centres before being

advised to go to the NCH:
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“We took him (to) Binji Town, Binji Hospital, they diagnose him and checked him, then
they said go to Noma Hospital, that is the only place you can get treatment for this and

that is why we came here” (FGD 2).

Other first points of care were traditional healers, community health centres and private
doctors. Treatment options were varied, some attempted to treat the initial oedema phase of
noma:
“After some time it will form water (swelling) then they (traditional healer) will poke it
(using the traditional hot iron/knife) after that then the mouth will burst out and fall

off” (FGD 3).

Others struggled to find suitable treatment:
“You will be struggling to get the medicines while the sickness will be spreading. You
will be running up and down looking for treatment while disease will be expanding”

(FGD 4).

This suggests a combination of actions taking place before reaching a health centre or official
health worker. Some participants mentioned barriers to care including a lack of knowledge

about the disease and a lack of trust in the health system as well as distance from care:

“People are coming from very far distance; they said that some people are even

coming as far as Kaduna they are coming here” (FGD 1).

Limited access to prescribed medication was also reported:
“You will be struggling to get the medicines while the sickness will be spreading” (FGD

4).
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“As we want to come to the hospital, everyone is saying not to go as we will just be
wasting our time. Then some people said how can we see this situation of life and death
and just give up we have to try and save a life by seeking for treatment?” (FGD 1).

“Back home they will only be trying this and that because they don’t know what it is

and they don’t know anything about it” (FGD 4).

3.4.4 Impact of the disease
The impact of noma is not just limited to physical presentation; participants in our study spoke
of the strain on their mental health that the disease placed on them as caretakers, with
stigmatization highlighted as a key difficulty:
“It cannot allow you to enjoy your life when you are in the company of people. You will
not be happy when you are mingling with people. They will not include you in their
important discussions. They will not like to sit with you. They will not eat food with you.

The only thing is that you will be hiding yourself” (FGD 4).

Caretakers spoke of the physical impact of the disease and its rapid progression along with
concomitant infections:
“From the time (the patient had) measles to the time that she started this disease

(nomay), it was just two weeks” (FGD 1).

The stages of noma were reported as moving rapidly from a swelling of the mouth, to the
disintegration of the cheek:
“Her own started with the swelling, then the swelling will go down and again it will

swell, after some time then the mouth was destroyed on the lower lip. Then the flesh
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was coming out and falling off that is all. One day the mouth cut off, it was infected

and destroyed, in just a day” (FGD 1).

Health workers spoke of destructive patient interactions and stories were mentioned which
indicated the impact stigmatization and social isolation have on the mental and physical health
of patients and caretakers (also highlighted in [161-164]):
“He (patient) is always afraid of people because he stays in the bush. So, I have to tell
him that these people (other patients) you are seeing they are just like your friends and
your colleagues we are here to help you we will not do anything to harm you. Before
he was discharged he has plenty friends in the ward he will go to this bed he will gist

(talk with) he will go to that bed jumping from one ward to the other” (ID1 9).

The isolation that caretakers and healthcare professionals reported may influence the ability

patients have to access health care and for outreach messaging to reach them. The lack of

access to care for patients with noma is explored further in Figure 3.1.
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Figure 3.1 Analytical framework, lack of access to care.
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3.5 Discussion

3.5.1 What’s in a name?

Our primary emergent theme, naming of noma, shows this to have multiple attributes in
northwest Nigeria. Diseases often have multiple names, and frequently the most common name
is only one of multiple reported for a single disease. Naming of diseases can originate from
visible symptoms; work on lymphatic filariasis in Nigeria has reported that local names for the
disease include “elephant legs” and “swollen legs”, which appropriately describe the visible
manifestation of the disease [165]. Other naming options come from expected causes or, quite
commonly in biomedicine, diseases are named after the individuals involved in historical

descriptions, such as Alzheimer’s or Parkinson’s [166].

Noma is a Latinised form of a common Greek word, and is a metaphor for the continuing
process of a wildfire [64]. This metaphor links conceptually with the rapid progression of the
disease, as does the Hausa word ciwon iska, which loosely translates to ‘the disease of the
wind’ [64], this could also refer to the understanding of disease transmission (spirits or animals
travelling by the wind). The naming of noma as ciwon daji which loosely translates to ‘cancer’
in English is also of interest, as this is similar to a biomedical name for the disease which is
frequently used, cancrum oris, meaning mouth cancer [64]. Some of the other names for noma
used by staff in our study were different to those used by patients. Health care workers in our
study most commonly reported using the word noma when discussing the disease; this is
expected, as it is the name used most commonly in the biomedical community. Noma, however
is not the only name used in this community to describe this disease; other terms include
necrotizing ulcerative stomatitis and cancrum oris [64]. Our results suggest that the name most

commonly used by patients to describe noma was ciwon daji. The use of names such as ciwon
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iska by caretakers shows a naming system more linked to a spiritual conceptualisation of the

disease, and limited biomedical understanding of the disease process.

A further novel finding from this work is that the word noma in Hausa means farming. This
has the potential to cause confusion during awareness campaigns and should be taken into
consideration during the planning phase. The commonly used names for identifying noma
should be incorporated into all messaging used in noma prevention and treatment programmes.
This will create clearer communication between project staff, the community, patients and their
caretakers and allow for an incorporation of more comprehensive language around this disease

to ensure messaging is clear and effective.

3.5.2 Explanations for noma

The way diseases are described and understood can differ between people and groups due to a
wide range of perceptions and shared social understanding of the illness, differences in
language used [156], understanding of the clinical diagnosis itself [167], and the value
judgements placed on these concepts [168]. Producing an explanatory model of disease [169]
can provide a significant contribution to effective treatment programmes and therefore positive
program outcomes. An explanatory model for noma was formed as the names used for noma
were seen to be associated with a social understanding about the disease, which can be shown

to impact upon what care is sought or followed by patients.

There is limited literature on the explanatory models around noma in this setting. However, a
study on models for health-seeking behaviour for leprosy patients in Adamawa State, central
Nigeria has shown that the majority of respondents explained the illness in terms of traditional

beliefs and as *God’s wish’[170], as did patients in a further Nigerian study on orofacial clefts
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[171]. The leprosy and cleft participants in these studies reported seeking help from alternate
health sources, for example traditional healers [170, 171], as did a study assessing health-
seeking behaviours for hypertension in Nigeria [172]. Patients were all able to identify what
disease they had by name in both the leprosy [170] and hypertension [172] studies, which

indicates that these diseases are better understood in the Nigeria context than noma.

From our findings, the notion that noma is linked to the spirit world, is reiterated in a study
from northern Nigeria. In that work, it was reported that not much was known about noma in
those communities, and as such, broad names such as ‘ciwon iska’ (disease of the wind) were
used [64]. During our interviews, the caretakers explained iska as being sent by ‘Jinn’, the
spirit world. This name links noma to the spirit world and offers insight into the potential
explanation for noma in this community. If caretakers believe noma has a spiritual cause, this
could explain why many caretakers seek care from traditional healers. Traditional healers
typically offer treatment strategies which probe deeply into the psychological, spiritual, and
social contexts of illness [173], as well as physical treatment including piercing the cheek with

a sharp object and/or offering herb mixtures to place on the wound or ingest.

Our findings suggest there is no primary explanation within this community for the disease;
biomedical beliefs are less dominant, thus suggesting a pluralistic understanding of the disease.
The neglected nature of this disease could contribute to and exacerbate this. As so little is
known about the disease globally, there is limited knowledge to share on prevention. This has
an impact on the care that is sought with consequences such as poor linkage to treatment, under-
reporting and poor outcomes for patients. Our findings suggest that a caretaker’s knowledge
and explanations for the disease may affect health-seeking treatment decisions (Figure 3.2).

The beliefs people hold about disease have been shown in other studies to impact health-
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Figure 3.2

Explanatory model for noma.
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seeking behaviours [155, 156, 174—-176]. Figure 3.2 illustrates how beliefs can result in certain
actions. We do however, note that decisions are very unlikely to be as simplistic as illustrated

in the diagram, and that several different actions could take place due to a certain set of beliefs.

3.5.3 Risk and consequences of noma

Access to health care in this part of Nigeria is difficult, health care is expensive and poor
infrastructure makes transportation to health facilities challenging [177]. A lack of access to
healthcare has been widely reported as a risk factor for noma development [7, 32, 75, 94], and
our results add weight to these assertions in that caretakers mention the difficulties they
experienced accessing care for this disease. The rapid progression of noma, lack of access to
care, and the delays caused by caretakers having to progress through several facilities (clinics

or traditional healers), means that resulting morbidity and mortality can be severe.

The impact of noma is multifactorial; both caretakers and health workers in our study spoke of
the mental health strain the disease placed on both patients and caretakers. The social isolation
caused from stigmatization of diseases is well documented [161-164]. Mental strain caused
by social isolation has a wide ranging impact and can negatively affect both the mental and
physical health of patients and their families [161-163]. Caretakers described the physical
impact of the disease and its rapid progression along with associated links with concomitant
diseases. The stages of noma were reported as moving from a swelling of the mouth, to the

disintegration of the cheek skin, which follows clinical descriptions in the literature [1].

Names, beliefs, access to health care and the impact of noma are all interlinked, and form a
web of issues that compound the ruthlessness of the disease. The strength of this study is that

it explored the topic from two perspectives; that of the caretakers of patients, and the healthcare
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staff at the NCH. There were several limitations to the study, the caretakers being interviewed
were already at the hospital, and had likely had education on the disease from hospital staff
prior to our interviews, and the beliefs they reported could have been different from caretakers
in the population who did not reach the hospital. This bias could be mitigated by conducting a
similar project with community members who do not have a family member affected by the
disease. Further research needs to focus on the link with traditional healing, understanding the
true burden of the disease and the pathogenic cause. This would enable efficient prevention

programmes to be formulated.

This chapter has offered an overview of the naming, explanatory models for and risks and
consequences of noma in northwest Nigeria. Caretaker and practitioner perspectives enhance
a better understanding to support case finding, referral and knowledge on barriers to care. The
impact of the differences noted between the names used between health workers and patients
is apparent. Different naming of diseases illustrates the difference in beliefs and has an impact
on health-seeking behaviour, which for noma patients, has severe ramifications due to the rapid
progression of the disease. Other areas where noma is endemic would benefit from similar
assessments that include patient caretaker and practitioner perspectives to ensure a
comprehensive understanding of the contextual issues and explanatory models of the disease.
The commonly used names for identifying noma should be incorporated into all messaging

used in the noma prevention and treatment programmes.
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4.1 Abstract

4.1.1 Background

Noma (cancrum oris), a neglected disease, rapidly disintegrates the hard and soft tissue of the
face and leads to severe disfiguration and high mortality. The disease is poorly understood.
We aimed to estimate risk factors for diagnosed noma to better guide existing prevention and

treatment strategies using a case-control study design.

4.1.2 Methods

Cases were patients admitted between May 2015 and June 2016, who were under 15 years of
age at reported onset of the disease. Community controls were individuals matched to cases
by village, age and sex (three per case). Caretakers answered the questionnaires. Risk factors
for diagnosed noma were estimated by calculating univariable and multivariable ORs and

adjusted odds ratios (aOR) and respective CI’s using conditional logistic regression.

4.1.3 Results

We included 74 cases and 222 controls (both median age five (interquartile range 3, 15) years).
Five cases (6.5%) and 36 (16.2%) controls had a vaccination card (p=0.03). Vaccination
coverage for polio and measles was below 7% in both groups. The two main reported water
sources were a bore hole in the village (cases n=27, 35.1%; controls n=63, 28.4%; p=0.08),
and a well in the compound (cases n=24, 31.2%; controls n=102, 45.9%; p=0.08). The
multivariable analysis identified potential risk and protective factors for diagnosed noma which
need further exploration. These include the potential risk factor of the child being fed pap (type
of porridge staple made from maize, sorghum, or millet), every day (aOR 9.8; CI 1.5, 62.7);
and potential protective factors including the mother being the primary caretaker (aOR 0.08;

CI10.01, 0.5) and the caretaker being married (aOR 0.006; CI 0.0006, 0.5).
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4.1.4 Conclusion
This study suggests that social conditions and infant feeding practices are potentially associated
with being a diagnosed noma case in northwest Nigeria; the findings warrant further

investigation into these factors.

4.2 Introduction

Noma or cancrum oris, is a poorly understood, rapidly progressing gangrenous infection of the
oral cavity, associated with a high mortality rate [1]. It mostly affects children under the age
of five years [1]. Itis estimated that if left untreated, up to 90% of noma cases die within weeks
after the onset of noma [1, 154], and those who survive have severe facial disfigurements [94].
These can result in multiple physical impairments such as difficulty speaking, swallowing,
eating, seeing and breathing which can lead to stigmatization in their communities [2]. The
majority of cases are currently reported in Africa [3, 7, 16, 18, 20-23] and Asia [21, 24-32].
However, over the past 15 years, there have been sporadic reports of cases originating and
being treated in Turkey [33], Afghanistan [34], Italy [35], the United Kingdom [36] and the
United States [11]. A northwest Nigerian-based study concluded that the incidence of noma is
estimated to be 6.4 per 1,000 children from 1996 to 2001 [7], and the WHO estimates that

140,000 children contract noma each year globally [19].

Little is understood about noma as most cases live in underserved, difficult to reach locations,
many cases go undiagnosed and the mortality rate is so high. Previous observational studies
have suggested that risk factors for the development of noma include malnutrition, low
birthweight, absence of breastfeeding, poor oral hygiene, comorbidities, proximity of livestock

to area of residence, large family size, access to unsafe drinking water and living in a village
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with a high prevalence of acute necrotizing gingivitis [1, 2, 34, 43, 56]. Recently, an increased
incidence of noma has been reported in higher resource settings in patients with

immunosuppressive diseases such as HIV [17, 20, 107].

Since 2014, MSF has collaborated with the Nigerian Ministry of Health to treat noma patients
identified across the northwest of Nigeria, in Sokoto. The program provides nutritional,
psychosocial (for the patient and their families) and medical care to prepare noma patients for
the required surgical interventions at the NCH. These are conducted by Nigerian Ministry of
Health and MSF surgical teams on a routine basis; since August 2015, the program has treated
227 noma patients. We conducted a case-control study to identify risk factors for diagnosed
noma in terms of demographic characteristics, medical history, socioeconomic-behavioural
aspects and access to health care in order to better guide existing prevention and treatment

strategies for this neglected disease.

4.3 Methods

4.3.1 Setting

The study was conducted in Sokoto and Kebbi States, which are located in northwest Nigeria.

4.3.2 Study population
Cases were defined as patients with diagnosed noma admitted to the NCH between May 2015
and June 2016 who were under 15 years of age at self-reported onset of the disease. Controls

were individuals matched to cases by village of residence, current age (£2 years) and sex.
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4.3.3 Sample size

Our aim was to include all cases enrolled at the NCH in the year before data collection, and we
calculated that with a sample size of 67 cases and 200 controls (three controls per case), we
would be able to estimate an OR of 2.5 for suspected risk factors with a power of 80% and 60%
of controls being exposed to that risk factor. Controls were selected from houses neighbouring

those in which the cases and their families live.

4.3.4 Data collection

Parents or caretakers of cases and controls were asked questions, topics covered included
sociodemographic characteristics (age, gender, education, employment, total household
members), their current living conditions (water source, proximity to livestock, material of
houses) and their vaccination history (read on vaccination card if available). Additionally,
parents and/or caretakers were asked to respond to questions pertaining to the duration of
breastfeeding after the cases and controls were born and other nutrition-related practices during
the neonatal period and current practices. The health status, access to health care and health
care seeking behaviour for the case or control in the previous 12 months were also assessed.
Finally, all cases and controls aged less than five years at the time of interview had a mid-upper

arm circumference (MUAC) measurement taken at the time of the interview.

The questionnaire was formatted in KoBoCollect (KoboToolBox ©) and uploaded to tablets
for mobile data collection purposes. Completed questionnaires were uploaded daily to a secure
MSF server through an internet connection. The study co-ordinator verified all completed

questionnaires on a daily basis for data consistency and quality.
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4.3.5 Data analysis

We calculated the frequencies and respective proportions for all categorical variables and used
chi-square tests for comparison of these variables between cases and controls. For continuous
variables, we calculated means with SD or medians and interquartile ranges (IQR) (depending
if approximately normally distributed) for cases and controls separately, and used t-tests to
compare normally distributed variables, and Kruskal Wallis tests for non-normally distributed

variables.

Food variables for current feeding practices were categorised as animal products (meat, milk,
egg), grains (fura, mashed rice, millet, corn, bread) and vegetables (sweet potato, beans, bean
cake, moringa leaf, ground nut cake, cassava). Respondents could answer with ‘Yes’, ‘No’
and ‘Don’t know’. We grouped all responses for ‘No’ and ‘Don’t know’ into a single category.
To investigate the impact of this grouping, we conducted a sensitivity analysis for each of these
variables. As the results showed that the direction of association remained the same, we

retained this grouping as the reference category.

We estimated risk factors for being a diagnosed noma patient by comparing odds of exposure
in cases and controls using univariable and multivariable conditional logistic regression to
calculate OR and their respective Cls and p-values. The multivariable conditional logistic
regression model was constructed using all risk factors that had a p-value of <0.2 in the
univariable analysis and sufficient outcomes in each category. Variables were eliminated from
the multivariable model using a manual backwards stepwise approach [178], and multivariable
models were compared using the likelihood ratio test, any variable with a p-value under 0.2
was kept in the model. All data analyses were conducted with Stata 14 (StataCorp, College

Station, TX, USA).
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4.3.6 Ethics

Ethical approval was obtained from the MSF, UDUTH and the Sokoto and Kebbi States
Ministry of Health ERBs. All interviewees were over the age of 18 years and written informed
consent was provided by each participant (for participants who were illiterate, the consent form
was read aloud to them and a thumbprint was then requested). Caretakers were defined as the
primary caretaker of the child in question. All participants were assured that there was limited

risk of harm from participation in this study, and that they were free to withdraw at any point.

4.4 Results

4.4.1 General findings

Out of the 112 noma patients who had sought care in the program between May 2015 and June
2016, we identified 87 who lived in Kebbi and Sokoto States and were eligible for inclusion in
the study. Of these, ten could not be located, and we managed to interview 77 cases (88.5%).
We were unable to reach the village of three identified cases for logistical reasons. Thus, the
final analysis included 74 noma cases and 222 controls. Six of the cases had died in the time
between discharge and the interview; the interviews were still conducted with their caretakers.
At the time of first admission to the hospital, 17 of these cases had acute noma, 57 had inactive
noma, two had trismus and one had no diagnosis noted at time of admission to the hospital.
Twenty-one cases were hospitalized at the time of interview and the remaining 56 were

interviewed in their home villages.

As expected, there were no significant differences in matching variables (sex and age of child)
between cases and controls. The control group differed from the case group in that caretakers
were younger, their family sizes were smaller (and houses in the compound fewer) and most

of their houses were made of mud, wood or bamboo (which might be a proxy for higher
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socioeconomic status) (Table 4.1). Also, the respondents for the control group were more
frequently the mother of the child. The self-reported median age of onset of noma amongst

cases was 2.0 (IQR 2.0, 3.0) years.

Cases between six months and five years old had lower mean MUAC measurements (mean
134; SD 20) than controls (mean 142; SD 11; p=0.002). Six percent of cases (n=5) had a
vaccination card available at the time of interview, compared with 16% (n=36; p=0.03) of
controls. The vaccination coverage (based on the vaccination card) for polio (cases n=3, 3.9%;
controls n=13, 5.9%; p=0.7) and measles (cases n=2, 2.6%; controls n=15, 6.8%; p=0.1) was
very low for both cases and controls. Parents and caretakers reported that most cases (n= 63,
81.8%) and controls (n= 158, 71.2%; p=0.22) had been breastfed for between one to two years
after birth. With respect to the main source of drinking water, parents reported that the two
main water sources were a borehole in the village (cases n=27, 35.1%; controls n=63, 28.4%;
p=0.08) and a well in the family compound (cases n=24, 31.2%; controls n=102, 46.0%;
p=0.08). In terms of animal ownership, the proportion of case and control families reporting
owning donkeys, dogs, sheep, goats and chickens were similar. Case families, however, were
less likely to have cows in their compound compared with controls (cases n=36, 46.8%;

controls n=128, 57.7%; p=0.09).

4.4.2 Risk factor analysis
The univariable analysis suggested that the likelihood of being a diagnosed noma case
increased when the household was large (>10 people), the child had a higher birth weight (self-

reported weight), breastfeeding occurred for >1 year, first solid food was given after the
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Table 4.1

squared, t-test or kwallis).

Sociodemographic characteristics of cases and controls (p-values from chi-

Sociodemographic characteristic Controls Cases P-value
n=222 (%) n=77 (%)
Child age (years) at time of interview, 5.0(3.0, 15.0) 5.0 (3.0, 15.0) 0.94
Median (IQR)
Child sex (female) 113 (50.9%) 37 (48.1%) 0.67
Caretaker age (years) 18-34 147 (68.7%) 37 (48.7%) 0.002
35-90 67 (31.3%) 39 (51.3%)
Missing 8 1
Child first born (yes) 33 (14.9%) 13 (16.9%) 0.4
Family size (number of children 11.5 (8.8) 15.8 (13.8) 0.0016
sleeping in 1 hut), Mean (SD)
Number of wives, Mean (SD) 2.0 (7.6) 1.6 (0.7) 0.64
Main caretaker Mother 132 (59.5%) 25 (32.5%) <0.001
Other 36 (16.2%) 28 (36.4%)
Relationship 54 (24.3%) 24 (31.2%)
not specified
Caretaker employed No 76 (45.2%) 33 (51.6%) 0.39
Yes 92 (54.8%) 31 (48.4%)
Missing/NA 54 13
Caretaker education None 66 (29.7%) 28 (43.8%) 0.34
Some 102 (46.0%) 36 (56.3%)
education
(Arabic,
primary,
secondary
school)
Number of houses in compound, 3.5(2.8) 4.5 (3.5) 0.008
Mean (SD)
Main materials of house wall Wood, mud, 175 (78.8%) 41 (53.3%) <0.001
bamboo
Stone, brick, 45 (20.3%) 12 (15.6%)
cement
Other 2 (0.9%) 24 (31.2%)

IQR-:interquartile range, SD: standard deviation, NA: not applicable
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age of 12 months, the child ate pap (type of porridge staple made from maize, sorghum, or
millet), and grains each day. Protective factors against acquiring noma included: the mother
being the primary caretaker, the caretaker being married, having a well in the compound,
colostrum being given to the child, child first given water over the age of seven months, all
children in the household being alive and the child having taken medication (traditional or

biomedicine) in the year preceding the interview (Table 4.2).

Due to collinearity, the following variables were not included in the multivariable analysis: the
food group variable “Grains” (fura, mashed rice, millet, corn, bread), material the walls of the
house was made out of, wealth score, measles, polio, one or more vaccination being reported
on a vaccination card. In the multivariable analysis, eating pap every day remained strongly
associated with diagnosed noma (OR 9.8; CI 1.5, 62.7; p=0.02) as did a later age of first solid
food (>12 months) (OR 5.07; CI 0.9, 26.08; p=0.07). Variables that were protective against
being a case included the mother being the primary caretaker (OR 0.08; CI1 0.01, 0.5; p=0.007),
the caretaker being married (OR 0.006; CI 0.0006, 0.5; p=<0.001) and colostrum being given

to the baby (OR 0.4; CI 0.09, 2.09; p=0.07) (Table 4.2).

4.5 Discussion

This study has highlighted potential risk and protective factors associated with being a
diagnosed noma case in northwest Nigeria, including caretaker demographics and infant
feeding practices. This identification aims to shed light on potential useful areas for further
investigation. Similar risk factors have been suggested including the absence of breastfeeding
[56], dietary habits [3], unsafe drinking water, limited access to high quality health care, high

infant mortality [2], and food security [57]. A 2017 review noted that
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Table 4.2

Univariable and multivariable risk factors for being a noma case from conditional logistic regression.

Controls Cases Univariable Multivariable
(n=222) (n=77)
n (%) n (%) OR CI P-Value aOR CI P-Value
Primary caretaker is mother Yes 132 (60%) 25 (32%) 0.2 0.1,0.5 <0.001 0.08 0.01, 0.5 0.007
Caretaker married Yes 158 (71%) 14 (18%) 0.03 0.01,0.09 <0.001 0.006 0.0006, 0.5 | <0.001
Child first born Yes 33 (15%) 13 (17%) 1.2 0.6,2.5 0.6
Caretaker educated Yes 102 (46%) 36 (47%) 1 0.6, 1.8 |
Caretaker employed Yes 92 (41%) 31 (40%) 0.9 0.5, 1.7 0.9
Total household members 1-9 113 (51%) 29 (38%) Reference
10 or above 109 (49%) 48 (62%) 1.8 1.006, 3.09 0.05 2.06 0.8,5.3 0.1

Compound life
Water source Other 120 (54%) 53 (69%) Reference

Well 102 (46%) 24 (31%) 0.5 0.2,0.9 0.04
Water treated Yes 73 (33%) 24 (31%) 0.9 0.5, 1.6 0.8
Electricity Yes 77 (35%) 25 (32%) 0.5 0.2, 1.4 0.2 0.2 0.04, 1.5 0.1
Number of livestock species 1-3 100 (45%) 40 (52%) Reference
in compound 4 or more 122 (55%) | 37 (48%) 0.8 0.4, 1.4 0.4
Nutrition
Colostrum No 19 (9%) 19 (25%) Reference Reference

Yes 149 (67%) 44 (57%) 0.3 0.2,0.7 0.002 0.4 0.09, 2.09 0.07

Don’t know 54 (24%) 14 (18%) 0.05 0.005, 0.4 0.001 <0.001, 0.5
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Breast fed duration 7-12 months, other | 64 (29%) 14 (18%) Reference
>1 year and <2 158 (71%) 63 (82%) 16.9 2.1, 134.5 0.008
years

Age (months) child first 0.6 126 (57%) 53 (69%) Reference
given water 7 or above months | 26 (12%) 6 (8%) 0.4 0.2,1.2 0.03

Don't know 70 (32%) 18 (23%) 0.2 0.07,0.8
Age (months) first given 0-11 112 (51%) 44 (57%) Reference Reference
solid food 12 months or after | 38 (17%) | 16 21%) | 1.2 0.6,2.3 0.03 507 | 09,2608 | 0.07

Don't know 72 (33%) 17 (22%) 0.2 0.05, 0.7 0.2 0.01,2.9
Pap every day Yes 124 (56%) 55 (71%) 3.5 1.5,8.2 0.004 9.8 1.5, 62.7 0.02
Food eaten at least once a
day (ref = no/don't know)
- Animal products Yes 28 (13%) 10 (13%) 0.9 0.4,2.1 0.9
- Grains Yes 165 (74%) 62 (81%) 5.9 1.2,29.7 0.03
- Vegetables Yes 57 (26%) 21 (27%) 1 0.5,1.9 1
- Drinks Yes 94 (42%) 36 (47%) 1.2 0.7,2.2 0.6
- Child, family eat same Yes 165 (74%) 61 (79%) 3.4 0.8,13.6 0.09
meals
Health
Births in total (mother of 0-5 99 (46%) 30 (39%) Reference
child) 6 or more 69 31%) | 34(44%) | 14 0.8,2.6 0.5

Don't know 54 (24%) 13 (17%) <0.001 0, - 0.5
Births alive Some died 64 (29%) 43 (56%) Reference

All still alive 103 (46%) 20 (26%) 0.4 0.2,0.6 0.003
Don't know 55 (25%) 14 (18%) <0.001 0, -
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Birth weight Low/normal 27 (12%) 9 (12%) Reference
High 78 (35%) 39 (51%) 1.6 0.7,3.7 0.03
Don't know 117 (53%) 29 (38%) 0.7 0.3, 1.7
Medication in previous year Yes 127 (57%) 32 (42%) 0.4 0.2,0.7 0.006 0.3 0.07, 1.6 0.2
OR = odds ratio; aOR=adjusted odds ratio; CI =95% confidence interval; P = p value from logistic regression model
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measles vaccination was a protective factor for noma [57], but we were unable to corroborate
this as the estimated vaccination coverage in both cases and controls was too low for a relevant
comparison to be conducted. Our multivariable analysis did not identify an association
between noma and household size or water source as reported elsewhere [75, 179], however,
the univariable analysis suggested a possible association between these exposures and
diagnosed noma and therefore warrants further investigation. We were also unable to confirm
other reported risk factors for noma including high numbers of previous pregnancies in the
mother [56] pre-existing illness, malnutrition [41], poor oral hygiene practices [34] and

proximity of livestock to the area of residence [34].

One novel observation of the study was some weak evidence for the possible protective nature
of colostrum. There are inherent health benefits associated with colostrum as it is rich in
antibodies that confer passive immunity and growth factors which have been shown in recent
studies to assist in the treatment of autoimmune disorders and gastrointestinal conditions [180].
Recent case reports have highlighted the global problem of noma and in some cases a
relationship to concomitant infections including HIV positive patients in London [36] and the
United States [11], and a Korean child with Crohn’s disease [108]. These reports offer insight
into the disease and strongly suggest that immunosuppression plays a role in the causal pathway
of noma development which supports the finding of the protective nature of colostrum.
However, it should be noted that these are clinical case reports and not analytical
epidemiological studies. It is also possible that mothers who give their children colostrum are
also more likely to follow other health messaging. Both aspects would have a favourable
impact on the overall health status of an infant and therefore render the child to be at a lower
risk of noma development. Our findings on this point were not definitive but this could be a

useful point for future research.
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The finding in the univariable analysis that having taken medication in the year prior to the
study was a protective factor could indicate that having access to health care plays a role in
noma development. This could be due to health care proximity or possibly due to improved
socioeconomic status which would allow the families to pay for transport to get to health care
and/or health care provision. Those who develop noma would conceivably have fewer
possibilities to seek care for other diseases or the beginning stages of noma, and as such are at

higher risk of developing the disease.

The finding that eating pap every day is a risk factor for diagnosed noma development, could
be due to the fact that pap is the food usually used for weaning in Nigeria, it has a low nutrient
density and has been reported to be at risk of unhygienic handling [181]. Two microbiological
analyses of foods commonly used in weaning (including pap) in Nigeria, showed bacterial
contamination at higher levels than international guidelines recommend [182, 183]. All of
these factors mean that during the weaning period, the use of pap can predispose infants to
infections and subsequently high mortality rates [181]. Possible solutions to reduce this
exposure, would be to strengthen education about hygienic food preparation [182], the benefits
of alternate practices such as fermentation which enhances nutritive value of the food [181] or
encouraging variety in the diet. Improving feeding during the weaning time is crucial to

decrease child malnutrition, mortality rates and to enhance development [183].

The findings showed that in both the case and control groups there was a high proportion of
child morbidity and that families where the majority of infants born to the same mother
survived, were less likely to have a noma case. This finding suggests that sociodemographic
characteristics of families and households play a role in the disease dynamics of diagnosed

noma. Our study suggests that more children die in households where noma cases are detected.
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This could indicate that children in these households are also more exposed to unsafe water,
poorer standards of living and reduced access to care, as all of these exposures are known to

be associated with higher infant mortality [184—189].

Vaccination coverage in the study population is well below the standards recommended by the
Nigerian Ministry of Health [190] and WHO [191]. There is evidence that the occurrence of
vaccine preventable diseases and malnutrition precede the onset of noma [2, 11, 20, 32, 192].
The low coverage of vaccination not only increases the risk of morbidity and mortality from
vaccine preventable diseases, but is a contributing factor in immunosuppression which is

thought to play a key role in the sequence of events for noma development.

Our study is unique because available evidence around noma manifestation and risk factors for
the development of the disease is based on a handful of primary studies [56, 75, 179], case
reports [32, 34, 36, 108] and reviews [2, 20, 94]. These studies were methodologically different
from ours which could offer reasons for the differing findings. A case control study conducted
in Niger came closest to the current study design, although this study was conducted over six
years and the controls were not matched on sex [56]. Our results also differ from those of a
further Niger-based study [179], which included four villages in the study population and
focused on the link between noma and acute necrotizing gingivitis. In comparison, our study
was conducted over a relatively short time period and was retrospective in nature. Furthermore,
our cases and controls were matched on sex in addition to village of residence and age, which
might have eliminated some bias that could have been present in the previously mentioned
studies. Finally, our study included diagnosed noma cases who were resident across 80 villages

in two States of northwest Nigeria, so they represent a much wider geographical area than the
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previous studies, which might have contributed to the differences in risk factors identified

[179].

We attempted to interview all patients cared for at the hospital in the year before data collection,
however this was not possible due to several constraints. Even though we managed to exceed
our minimum sample size, we identified strong associations between only a minority of the
explored risk factors and diagnosed noma. It is likely that the risks associated with individual

exposures for noma are weaker than we assumed in the original sample size calculation.

A further limitation is that our risk factor analysis only represents those cases who sought care
at the NCH in Sokoto. Due to the reported 90% mortality rate within weeks after the onset of
noma [1] if untreated and rapid progression of noma, this likely means that the results of the
current study are only applicable to the subset of noma cases who experienced the least severe

complications from the disease.

The measurement of malnutrition using only the MUAC was a limitation as this tool is useful
to diagnose severe acute malnutrition but noma is reported to be associated with chronic
malnutrition or stunting. Finally, we included all cases who were under the age of 15 at the
time of self-reported disease onset. Therefore some cases (and thus controls) were under 15
years at the age of onset but were currently >18 years (13 cases) thus we interviewed them
personally and not their caretaker. This might have introduced some bias into the study as
certain questions around infant feeding practices etc. would only have been possible to be
answered by their caretakers, leading to missing information on these questions. We tried to
mitigate this by conducting sensitivity analyses for these variables which resulted in similar

findings.
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In conclusion, our case control study suggests that infant and current feeding behaviours as
well as caretaker demographics may affect the risk of developing noma. Malnutrition and low
vaccination coverage, high morbidity of infectious diseases along with limited access to health
care are all likely contributing factors. We recommend that prospective studies are
implemented to better understand the sequence of events contributing to the development of
noma. Only with these sets of indicators will it be possible to better formulate and target

prevention programmes.
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5.1 Abstract

5.1.1 Background
Noma is a rapidly progressing infection of the oral cavity often resulting in severe facial
disfigurement. We present a case series of noma patients treated surgically at the NCH,

northwest Nigeria.

5.1.2 Methods

A retrospective descriptive analysis of routinely collected data was undertaken (demographics,
diagnosis and surgical procedures undergone) and follow-up assessments (anthropometry,
mouth opening and quality of life measurements) were conducted. Patients living in Sokoto or
Kebbi States who had noma surgery more than six months prior to data collection were

included.

5.1.3 Results

Of the 37 patients included, 21 (56.8%) were male and 22 (62.9%) were aged six years or older.
The median time between last surgery and follow-up was 18 months (IQR 13, 25 months). At
admission, the most severely affected anatomical area was the outer cheek (n=9; 36% of
patient’s had lost between 26% and 50%). Twelve patients (32.4%) had one surgery and 15
patients (40.5%) had two to three surgeries. The most frequently used surgical procedures were
the deltopectoral flap (n=16 patients; 43.2%) and trismus release (n=12, 32.4%). For the eight
trismus release patients where mouth opening was documented at admission, all had a mouth
opening of between 0-20 millimetres (mm) at follow-up visit. All of the patients reported that

the surgery had improved their quality of life.
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5.1.4 Conclusion

Our findings show that at follow-up, surgically treated noma patients report improvements in
their quality of life despite limited increases in mouth opening. Although reconstructive
surgery in noma patients can improve aesthetics and function, it did not restore patients to their

pre-noma level of function.

5.2 Introduction

Noma (cancrum oris) is a poorly understood, rapidly progressing infection of the oral cavity
with a reported 90% mortality rate within weeks after the onset of first symptoms if untreated
[154]. Noma begins as a mouth ulcer and, within days, progresses to oedema of the cheek
followed by necrosis and the rapid destruction of the hard and soft tissues of the face [94].
Treatment with antibiotics, wound debridement and nutritional support in the early reversible
stages of the disease greatly reduce mortality and morbidity [2]. Noma is thought to be
multifactorial in nature [2]. The aetiology of noma is currently debated, organisms such as
Fusobacterium necrophorum and Prevotella intermedia [52, 192] have been identified in noma

cases but are not consistently present [2].

If the patient survives the acute stages, the disease can become inactive (with or without
antibiotic treatment), after which patients often need complex surgical reconstruction in order
to restore orofacial function and improve aesthetics [94]. Reconstruction often entails
rebuilding the lips and cheeks and in some cases the eyelids and nose [4, 25]. However, each

noma case is unique and as such, the surgical procedures used to treat noma differ [4].
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Long-term physical sequelae of noma include displacement of the teeth and severe scarring
and bony fusion between the maxilla and mandible [2, 4, 92, 94-96]. Sequelae around daily
functioning may include difficulty eating, seeing, talking and breathing [57, 94, 96]. The social
isolation or mental health sequelae of noma patients have not been documented in the literature

but should not be underestimated.

Trismus (restriction of the mouth opening) is one of the most disabling sequelae [6] of noma
and can lead to complications such as aspiration, malnutrition, poor oral hygiene, speech
deficits, airway compromise and pain [97]. Trismus associated with noma can be caused by
scarring around the temporo-mandibular joint capsule (extra-articular ankylosis) or by
destruction and scarring of the temporo-mandibular joint itself (intra-articular ankylosis) [6,

38, 55, 193, 194].

Reported surgical techniques to address the spectrum of noma defects include pedicled
supraclavicular flaps for the treatment of large unilateral facial defects [100], Abbe, Estlander,
and fan flaps for the reconstruction of the lips and corner of the mouth [4, 102], forehead,
deltopectoral, radial forearm and free flaps for the reconstruction of the cheek [4, 55] and Abbe,
radial forearm, free, medial forehead and local turnover flaps for the reconstruction of central
defects (upper lip and nose) [4, 55, 92]. Mouth opening is improved by performing bone-

bridge excision, sometimes associated with contralateral coronoidectomy [55].

Outcomes of noma treatment are difficult to ascertain due to inconsistent patient follow-up.
This is mostly due to the remote locations of the home villages of patients. One of the only

studies on long-term outcomes of trismus release in noma patients was based in northwest
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Nigeria (n=36) and showed that after a mean follow-up time of 43 months, results were poor

with only 39% of patients showing improvement in mouth opening [6].

The NCH in northwest Nigeria, run by the Nigerian Ministry of Health and supported by MSF
since 2014, offers care to noma patients including reconstructive surgical interventions. We
present a description of the follow-up of a case series of patients treated surgically at the NCH
to inform ongoing clinical treatment and areas for future study. Our study adds to the existing
noma case series and is unique as we have followed-up patients over a longer period (median
of 18 months) in comparison to other studies which had follow-up periods of between two and

six weeks [5, 92, 99].

5.3 Methods

5.3.1 Study setting
We conducted a case series study with patients who had been surgically treated for noma at the
NCH more than six months before data collection and who lived in Sokoto or Kebbi States.

Data collection took place from April to June 2018.

5.3.2 Data collection
Data collection was done in two stages. The first stage was based on data collected at admission
and for the duration of their stay at the NCH (routine data). The second stage of data collection

occurred during follow-up visits conducted in the home villages of the patients.
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5.3.2.1 Routine data
The routinely collected data were stored in a bespoke database at the NCH. Information
gathered on each of the patients included demographics, diagnosis upon admission (chronic is

defined as the absence of ongoing acute infection) and nutritional status.

Surgical data collected included the number and type of surgical procedures and surgical
complications (infection, dehiscence, flap necrosis, flap failure). American Society of
Anaesthesiologists (ASA) scores were assigned to patients prior to surgery (indicating the
fitness of patients before surgery) (Table 5.1). Anaesthesia complications during and after
surgery were recorded (difficult airway, hypothermia, equipment failure). The nose, outer
lining, inner lining, trismus, upper lip, lower lip, particularities (NOITULP) classification
system was used by a surgeon with experience in the treatment of noma to grade patients upon
admission. This classification system delineates the extent of orofacial damage and related
functional compromise, according to fractional loss of anatomical units (nose, outer and inner
cheek lining, upper and lower lip) and trismus categories ranging from normal mouth opening

(>40 mm) to no mouth opening [38] (Table 5.2).

5.3.2.2 Follow-up data

Data collected included weight (kilograms; kg), height (centimetres; cm), age (years), MUAC,
for children aged six months to five years and maximum mouth opening. Height was measured
using a height board for those under and including five years of age and a tape measure for
those older than five years. One manual floor scale was used for weighing all participants, this
was calibrated daily. Training for anthropometry measurements was conducted before data

collection commenced. Age estimated to the closest year was self-reported by either the
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Table 5.1 ASA classification system.

ASA Score Score definition

ASA 1 A normal healthy patient

ASA I A patient with mild systemic disease

ASA 1II A patient with severe systemic disease

ASA IV A patient with severe systemic disease that is a constant threat
to life

ASAV A moribund patient who is not expected to survive without the
operation

ASA VI A declared brain-dead patient whose organs are being removed
for donor purposes

ASA- American Society of Anaesthesiologists
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Table 5.2

trismus, upper lip, lower lip, particularities) [4].

NOITULP scale — classification for noma (nose, outer lining, inner lining,

Fractional loss of anatomical unit

0 1 2 3 4
Nose No loss 1-25% lost 26-50% lost 51-75% lost 76-100% lost
Outer lining No loss 1-25% lost 26-50% lost 51-75% lost 76-100% lost
Inner lining No loss 1-25% lost 26-50% lost 51-75% lost 76-100% lost
Upper lip No loss 1-25% lost 26-50% lost 51-75% lost 76-100% lost
Lower lip No loss 1-25% lost 26-50% lost 51-75% lost 76-100% lost
Trismus* TO: T1: T2: T3: NA

normal mouth mouth opening mouth opening no mouth opening

opening 20-40 mm 0-20mm

> 40 mm
Particularities** | No Brief description of particularity:

particularities

NA- not applicable;

*Trismus is not an anatomical unit but a functional problem — the inability to open the mouth properly. It has been

included in the system because of its clinical relevance (e.g. for intubation);

**Particularities represent pathologic findings pertinent to reconstruction, i.e.: Loss of lower eyelid tissue (Eyelid

retraction by a scarred cheek is not to be noted); Affection of the orbit; loss of an eye is seen quite commonly; Palatal

defects; Maxillary sinus defects; Loss of pre-maxilla; Loss of skin of the chin; Defects of both cheeks.
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patient (if >18 years) or their caretaker. Mouth opening was measured by trained research
assistants using a ruler. The maximum mouth opening measurements were measured as the
millimetres of mouth wide open minus the millimetres of mouth closed (incisor-to-incisor

where possible or alveolar ridge to alveolar ridge).

As there was no validated quality of life scale in Hausa, we asked questions related to the
patients’ ability to eat and drink, their self-reported changes in appearance and how they
currently experienced social inclusion in their community. These questions were based on
tools used in prior reconstructive surgery studies [195-199]. Questions were extracted from
these tools. The questions were translated in Hausa and back translated into English to ensure
accuracy of translations. These questions have not to our knowledge been used in other noma
studies. Quality of life questions were asked to adult respondents directly and to child
respondents if the child felt comfortable discussing the issues with the interviewer. If children
were aged under seven years or felt uncomfortable talking with the interviewers, the children’s

caretakers were asked the questions.

5.3.3 Data analysis

5.3.3.1 Data analysis routine data

A descriptive analysis was conducted. Median and IQR were reported for non-normally
distributed continuous values; means and SDs were reported for values with normal
distributions. For children aged six months to five years, MUAC measurements were used to
classify the nutritional status of children upon admission as having severe acute malnutrition
(SAM; MUAC <115 mm), moderate acute malnutrition (MAM; MUAC >116 mm <125 mm)
or global acute malnutrition (GAM; MUAC <126 mm) [200]. For children aged six to 15

years, body mass index (BMI) was calculated and gender specific WHO BMI charts were used
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to categorise children according to BMI for age. Children were classified as underweight (BMI
<5t percentile), normal (6""-84" percentile), overweight (85" and 95" percentile) and obese
(above the 95 percentile) [201]. For individuals aged 16 years and older, weight and height
were used to classify individuals” BMI ranges as underweight: under 18.5 kg/m?, normal: 18.5

to 25kg/m?, overweight: 25 to 30kg/m?, obese: over 30kg/m? [202].

5.3.3.2 Data analysis follow-up

Nutritional status at follow-up was assessed by the same means as at admission: SAM, MAM,
GAM and BMI were calculated. Mouth opening measurements were used to grade patients
according to the NOITULP scale trismus categories at follow-up by the research team in
conjunction with a consultant level surgeon. Quality of life answers were stratified by age

group (below and above 15 years).

All analyses were conducted in Stata 15 (StataCorp LP, College Station, TX, USA).

5.3.4 Ethics

The MSF, UDUTH and Sokoto and Kebbi State Ministry of Health ERBs approved the study
protocol. Informed consent was sought at follow-up. Consent to review medical records was
explicitly sought. All participants were treated in accordance with the ethical principles of the

Helsinki Declaration.

5.4 Results
5.4.1 Demographic information of enrolled patients
We included 37 (82.2%) of the 45 eligible patients. The remaining eight could not be located

due to inaccessible roads or the person having moved from the listed village of residence. All
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patients were alive at follow-up. Of these 37 patients, 21 (56.8%) were male, 34 (91.9%) were
from Sokoto and 12 (34.3%) were aged above 15 years at admission as were 17 at follow-up
(patients were aged between four and 50 years at follow-up). Most patients (n=35; 94.5%)
were diagnosed as having chronic noma upon admission. The main reported reasons for
seeking care were cosmetic (n=25; 67.6%) and the related stigmatisation (n=24; 64.9%) with
only 14 (37.8%) reporting functional disability as a reason for seeking care (Table 5.3). The

median number of months between last surgery and follow-up was 18 (IQR 13, 25 months).

5.4.2 NOITULP classification at admission
At admission, the most severely affected anatomical area was the outer cheek (n=9; 36.0% of

patient’s had lost between 26% and 50%) (Figure 5.1 and Figure 5.2).

5.4.3 Surgical procedures

Of the 37 patients included in our study, 12 (32.4%) had one surgery, 15 (40.5%) had two to
three surgeries, and the remaining 10 (27.0%) had four or more surgeries. In total, 92 surgeries
were conducted during which 125 procedures were performed. The mean duration of each
surgery was 90 minutes (SD 49 minutes). The most frequently used surgical procedure was a
deltopectoral flap (n=16 patients; 43.2%) followed by trismus release (n=12 patients; 32.4%)

(Table 5.4). No blood transfusions were required for any patients during their surgeries.

Eight surgical complications were noted in seven patients (18.9%), one patient had a superficial
infection and an abscess. Complete dehiscence was reported in two patients (5.4%). One
(2.7%) of each of the following complications were reported: flap failure, flap necrosis, flap
detachment, neck pain needing physiotherapy and infection on corner of mouth. There were no

donor site complications and no deaths.
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Table 5.3 Respondent characteristics at admission.

Demographic characteristic n= 37 (%)
Sex Female 16 (43.2%)
Male 21 (56.8%)
State Kebbi 3 (8.1%)
Sokoto 34 (91.9%)
Patient age upon admission (years) 0-5 13 (37.1%)
6-15 10 (28.6%)
>15 12 (34.3%)
Patient education INone 1 (2.8%)
Arabic Studies 34 (94.4%)
Primary school 1 (2.8%)
Noma diagnosis on admission lAcute noma 2 (5.4%)
Chronic noma 35 (94.6%)
Had treatment for noma prior to coming to NCH No 22 (59.5%)
Yes 15 (40.5)
Kinds of previous noma treatment Antibiotics 11 (73.3%)
Traditional 4 (26.7%)
Self-reported comorbidities reported upon admission at Malaria 10 (27.0%)
the NCH HIV 0 (0.0%)
TB 0 (0.0%)
Measles 14 (37.8%)
Any vaccination before hospital admission No 17 (46.0%)
Yes 20 (54.1%)
Health care seeking reason Cosmetic 25 (67.6%)
Stigmatization 24 (64.9%)

Functional disability

14 (37.8%)

NCH- Noma Children’s Hospital, Sokoto, Nigeria
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Figure 5.1 Fractional loss of anatomical unit at admission for study cohort (n=37).
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lower lip (n=16).
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Figure 5.2 Trismus classification at admission for study cohort (mm = mouth opening
measurement in millimetres) (n=37).
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Table 5.4 Surgical procedures performed on study cohort, 37 patients*.

Surgical procedure n=37 (%)
Deltopectoral flap 16 (43.2%)
Release of trismus 12 (32.4%)
Commissuroplasty and lip reconstruction 11 (29.7%)
Estlander flap 10 (27.0%)
Forehead flap 6 (16.2%)
Nasal reconstruction 5 (13.5%)
Fan flap 5 (13.5%)
Cheek rotation flap 2 (5.4%)
Other procedures 14 (37.8%)

*More than one procedure was performed per patient
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5.4.4 Anaesthesia information

All patients who had data available on the type of anaesthesia received (n=35) had undergone
general anaesthesia. ASA scores were assigned for the 87 surgeries for these 35 patients: 69
(79.3%) surgeries had an ASA score of I, 17 surgeries (19.5%) had a score Il and one surgery
(1.15%) had a score of III. Four (10.8%) patients had anaesthesia complications noted during
five surgeries. Three surgeries had unanticipated difficult airways (difficulty with facemask
ventilation, difficulty with endotracheal intubation); there was one case of hypothermia and

one case of anaesthesia equipment failure.

5.4.5 Nutritional status

Of the 37 patients included in the study, five (13.5%) had an improved nutritional status at
follow-up and in four (10.8%) patients the nutritional status had deteriorated. The other
patients had an unchanged nutritional status. Of the three patients under five years of age at
admission, two (66.7%) patients aged between six months and five years were classified as
having SAM and one (33.3%) patient was classified as having GAM using MUAC
measurements. At follow-up, all three (100%) patients fell within the normal range indicating
that these three children had an improved nutritional status at follow-up. In the six to 15 year
age group (n=17), 12 (70.6%) children were categorised as normal weight at admission, four
(23.5%) of these children were underweight at follow-up, and the others (47.1%) were normal.
Two patients (11.8%) were underweight at admission, one (5.9%) of these was classified as
normal at follow-up and the other was still underweight (5.9%). One (5.9%) patient was
overweight at admission and normal at follow-up. For those aged 16 years and above (n=17),
mean BMI was 19.0 (SD 3.3) upon admission and 18.7 (SD 3.5) at follow-up. The difference
between these points is minimal and both measurements fall within the WHO classified normal

range.
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5.4.6 Trismus

There were 17 trismus release procedures conducted on 12 patients (8 = 1 procedure, 3 = 2
procedures, 1= 3 procedures). At follow-up, the median maximum mouth opening for those
aged 15 years and under (n=7) was 15.3 mm (IQR 7mm, 18mm) and 10 mm (IQR 2mm, 20mm)
for those aged 16 years and older (n=5). Although we had mouth opening measurements at
follow-up that could be translated into the NOITULP mouth opening score for all patients, at
admission we only had the allocated NOITULP score and not the actual mouth opening
measurements for eight patients. As such, a comparison of the pre- and post-operative mouth
opening NOITULP classification for these eight patients is seen in Table 5.5. No patient had

a normal mouth opening status at the follow-up visit (all classified as T2, 0-20 mm).

5.4.7 Quality of life at follow-up

All respondents reported that the surgery had improved their quality of life in one facet or
another. Respondents in the under 15 year age group reported that the surgery had led to
decreased social isolation (n=17; 85.0%) and improvements in functional aspects such as eating
(n=16; 80.0%) and talking (n=16; 80.0%). Respondents in the 15 year and older age group
reported improvements in social acceptance (n=17; 100.0%) and enhanced seclf-esteem

following aesthetic improvement (n=17; 100.0%) (Table 5.6).
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Table 5.5 Mouth opening categories on admission and follow-up.
Patient Age at Admission Follow-up
follow-up
Patient 1 7 T2: mouth opening 0-20 mm T2: mouth opening 0-20 mm
Patient 2 7 T3: no mouth opening T2: mouth opening 0-20 mm
Patient 3 8 T1: mouth opening 20-40 mm T2: mouth opening 0-20 mm
Patient 4 8 TO: normal mouth opening: T2: mouth opening 0-20 mm
>40 mm
Patient 5 10 T3: no mouth opening T2: mouth opening 0-20 mm
Patient 6 18 T3: no mouth opening T2: mouth opening 0-20 mm
Patient 7 20 T3: no mouth opening T2: mouth opening 0-20 mm
Patient 8 22 T2: mouth opening 0-20 mm T2: mouth opening 0 20 mm
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Table 5.6 Self-reported quality of life assessment at long-term follow-up.

<15 year olds* >15 year olds*

Quality of life indicator nzz 0 %) n=y 17 (%)
The surgery has improved your quality of life 18 (90.0%) 16 (94.2%)
At this point in time, I can go to school 10 (50.0%) 13 (76.5%)
At this point in time, I have friends 17 (85.0%) 17 (100.0%)
I am now included in the community 15 (75.0%) 17 (100.0%)
I can now get married 5 (25.0%) 2 (11.8%)
I can eat more easily than before the surgery 16 (80.0%) 16 (94.1%)
I can drink more easily than before the surgery 15 (75.0%) 16 (94.2%)
People can now understand what I am saying more easily 16 (80.0%) 16 (94.2%)
than before the surgery
I feel more happy with the way I look than before the

15 (75.0%) 17 (100.0%)
surgery
*Age at follow-up
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At the follow-up visits, patients and caretakers were asked if and how the surgery had changed
their lives. Some feedback from patient caretakers was negative, and they did not want any
further care:

“The surgery was not successful and I do not want to come back to the hospital.”

(Patient age 8 year old).

Other caretakers reported difficulties with restricted mouth opening and related functional
issues:
“The opening of the mouth is very small making it difficult to eat or drink.” (Patient

age 29 year old).

There was some mixed feedback showing improvements in quality of life but continued
difficulty with mouth opening:
“The mouth opening is a bit difficult because the side stitches are tight. However she

can eat and talk well.” (Patient age 28 year old).

And some other patients reported positive functional changes and social acceptance:

“He was shy and angry before the surgery and he is now able to eat and go to school.

He used to not be audible but now he talks loud and clear.” (Patient age 10 year old).

“He is very happy to have the treatment and he can meet different people since the

wound is closed and healed.” (Patient age 10 year old).
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5.5 Discussion

Our findings suggest after surgical care, all patients reported improvements in at least one
aspect of their quality of life, with many reporting functional improvement in eating, drinking
and speech, despite minimal evidence that trismus had improved. This corroborates findings
from an Ethiopian study, which showed that post-operative follow-up revealed significant
improvement in the lives of noma patients [111]. Most of the patients had more than one
surgery, and the most commonly used procedure in our cohort was the deltopectoral flap which
is utilized in the reconstruction of the cheek, the most commonly affected anatomical area.
Children aged over 15 years reported more social and aesthetic improvements in their lives
than the younger children (going to school, being accepted into the community, having more
friends). This could be indicative of the stage of life these respondents are at, in comparison to
the likely more home bound younger children who might experience less social isolation due

to their appearance.

Our case series confirms the complexity and unique manifestation of noma, and the need for
numerous surgical procedures to obtain an acceptable functional and cosmetic result. As most
patients had more than one surgery, this needs to be taken into account for program planning
and patients should be informed of the need to potentially return to the hospital multiple times
for these surgeries in order to manage treatment expectations. The most commonly performed
procedures were the deltopectoral flap, release of trismus, commissuroplasty and lip
reconstruction, Estlander flap, forehead flap and nasal reconstruction. The procedures
performed rely on regional flaps and local tissue and are in line with other reported surgical
techniques used to treat noma [4, 24, 55, 92, 100, 102, 203]. Other providers have described

the use of free flaps [20, 114]; however, given the technical and resource demands of
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microsurgery, these techniques are not currently utilised at the NCH. The surgical program

instead enlists older but reliable reconstructive techniques that are less risky in this context.

Noma cases are at high risk of developing trismus resulting in difficulties in speech, chewing,
and maintaining healthy oral hygiene practices [6]. This case series has highlighted that despite
surgical intervention, none of the patients in this cohort regained a normal mouth opening.
Respondents reported ongoing concerns with their restricted mouth opening and the impact
this restriction had on their lives. Similar studies with noma patients noted that the results of
trismus release in noma patients was extremely poor [6, 193]. A northwest Nigerian study
reported that 43 months after surgery the mean mouth opening of 36 patients was 10 mm [6].
A similar study with 95 patients from Niger and Burkina Faso reported that after three years,
mean mouth opening was 21 mm [55]. Our results were similar to these studies and showed
that all patients had a mouth opening of between 0 and 20 mm at follow-up (median mouth

opening of our cohort (aged <15 years 15 mm; aged >16 years 10 mm).

This outcome is not unique to noma. The overall success rates of curing trismus in
inflammatory processes other than noma (oral submucous fibrosis, chronic non-bacterial
osteomyelitis) in the paediatric population can be low [204, 205]. In the majority of noma
patients (as well as patients with other inflammatory causes of trismus), the trismus is extra-
articular [55]. Noma can disrupt the peri-articular bony tissues of the subcondylar area, which
is the location of the growth plate of the mandible. Other research into mandibular trauma has
also reported that this disruption of the growth plate has resulted in increased fibrosis and
trismus [97, 205-207], and we can hypothesise this is also a contributory factor in noma.
Similarly, this area of the mandible can be disrupted by surgery to correct trismus (such as gap

or interpositional arthroplasty) [5, 204]. This disruption is mitigated by delaying trismus
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release until the mid-teen years to avoid, or at least decrease, the need for revision trismus
surgery. Delaying trismus release surgery until skeletal maturity is likely to be effective for
noma patients to reduce the post-surgical reduction in mouth opening. This delay should only
occur if a child with noma can drink and eat enough calories to continue to feed, grow and gain
weight. In these cases longer-term follow-up will be necessary as they will almost certainly
need to undergo a revision procedure in future. While there are no specific rules or
recommendations for trismus release and ankylosis repair in the literature, in studies and meta-
analyses demonstrating high success rates for inflammatory causes, the patients are typically
in the teenage years [204]. The success rates for paediatric trismus surgery are far higher in
congenital and traumatic causes, where the surrounding capsule and other structures are
unaffected [204]. A very important further step which has been shown to maintain adequate
mouth opening and resulting quality of life after trismus release surgery is longer-term post-
operative physiotherapy which can enable patients to have an improved mouth opening [55,
204]. We do not have physiotherapy treatment or uptake information for patients included in
the study, however; the NCH program currently includes rigorous physiotherapy following
trismus release while at the hospital, patients are also provided with an exercise list to complete
when at home after discharge and they are assessed by the physiotherapist at the follow-up

appointments at the hospital.

Our study has illuminated three potential changes for program planning and potential
interventions. Firstly, as the anaesthesia complications were notable, it is important that
surgical teams should include anaesthesia professionals who are specialised in difficult airway
management. Secondly, as some patients remained malnourished, it is important to conduct
nutritional follow-up with all patients. Lastly, vaccine preventable diseases and a lack of

vaccines are a risk factor for the development of noma [2]. The inadequate vaccination status
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of the patients included in this study shows that these populations should be the target for public
health interventions, which could reduce the number of noma cases along with a host of other

diseases.

Eighteen patients who were eligible to be included in the study were lost to follow-up, this
could have introduced selection bias into the study and altered our findings. Most patients in
this study reported improvements in quality of life; however, these questions were only asked
at follow-up and not prior to surgery. Social desirability bias could have influenced the quality
of life answers, particularly given that trismus was not markedly improved in most cases. As
there is no validated tool for assessing quality of life following surgery for noma, comparisons
with other study results will be difficult. In order to improve our assessment of quality of life
changes, it would be beneficial to use a standardised, validated assessment tool at admission
and follow-up [208]. Furthermore, the retrospective review of routinely collected data limited
the type and quality of data available for analysis. We have now implemented a prospective
study to assess the outcomes of patients that will address many of the weaknesses of this current
case series as the same data will be systematically collected at standardized time points

(admission, pre-surgery, post-operatively; six and 12 months after the date of last surgery).

Following their last surgical intervention, noma patients do experience some improvements in
their quality of life, but debilitating long-term sequelae persist. Reconstructive surgery does
appear to restore form and function in some patients. However, noma is a preventable
condition that, if detected early can be effectively treated with antibiotics before the devastating
consequences described in this cohort of patients occur. Therefore, public health interventions
should prioritise strategies that address known risk factors through community-based health

system approaches which target prevention, early detection and rapid treatment of acute noma.
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and caretakers of noma patients, traditional health care practices for noma and the potential to
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the role traditional healers’ play in the pathway to care for noma patients. It is clear from our
findings that traditional healers do treat noma patients (mostly in the early, crucial, reversible
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which could greatly decrease the time it takes patients to receive care, which could thus

decrease morbidity and mortality of noma.
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6.1 Abstract

6.1.1 Background

Noma, a neglected disease mostly affecting children, with a 90% mortality rate within weeks
after the onset of noma if untreated, is an orofacial gangrene that disintegrates the tissues of
the face in <1 week. Noma can become inactive with early-stage antibiotic treatment.
Traditional healers, known as mai maganin gargajiya in Hausa (the most commonly spoken
language in northwest Nigeria), play an important role in the health system and provide care to
noma patients in Nigeria. We interviewed caretakers of noma patients and traditional healers
and explored perceptions of noma, relationship dynamics, health care practices and

intervention opportunities.

6.1.2 Methods

We conducted IDIs with 12 caretakers who were looking after noma patients admitted to the
NCH and 15 traditional healers in their home villages in Sokoto State, northwest Nigeria.
Interviews were audio-recorded, transcribed and translated. Manual coding and thematic

analysis were utilised.

6.1.3 Results
Traditional healers offered specialised forms of care for specific conditions and referral
guidance. They viewed the stages of noma as distinct conditions with individualised remedies.

Caretakers trusted traditional healers.

6.1.4 Conclusion
Traditional healers could play a crucial role in the early detection of noma and the health-

seeking decision-making process of patients. Intervention programmes should include
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traditional healers through training and referral partnerships. This collaboration could save

lives and reduce the severity of noma complications.

6.2 Introduction

Noma (cancrum oris) is a rapidly progressing gangrenous infection of the oral cavity, which
mostly affects children aged two to five years. If left untreated, noma is associated with a
reported 90% mortality rate within weeks after the onset of first symptoms [1, 154]. Those
who survive have severe facial disfigurements and multiple physical impairments including
difficulties in eating, seeing and breathing [2]. Noma manifests in stages which are categorised
by the WHO: simple gingivitis; acute necrotizing gingivitis (accompanied by fetid breath),
oedema, gangrene (hard and soft tissue destruction), scarring and sequelae [1]. The total
destruction of the cheek can take place in less than one week [1]. During the early stages of
noma, infections can become inactive if patients are treated with antibiotics, wound cleaning
and nutritional support; thus decreasing morbidity and mortality [2]. In many cases, however,

patients live in remote locations and access to health care takes considerable time.

Primary research on noma is limited, hence knowledge sharing about the disease is impeded.
The most commonly reported risk factors are malnutrition, poverty, immunosuppression, co-
infections, poor vaccination coverage, lack of access to quality health care, not receiving
colostrum at birth and caretakers (also known as caregivers) being someone other than the
mother [2, 56, 209]. The majority of cases are currently reported in Africa [3, 7, 16, 18, 20—
23] and Asia [21, 24-32]. However, over the past 15 years, there have been sporadic reports
of cases originating and being treated in Turkey [33], Afghanistan [34], Italy [35], the United

Kingdom [36] and the United States [11] .
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The Nigerian Ministry of Health supported by MSF implements prevention and treatment
programmes for noma at the NCH in Sokoto, northwest Nigeria. The program includes a strong
outreach component focussing on finding cases and awareness raising about noma with

community members and health workers.

The health system in Nigeria is comprised of three levels: primary (local government),
secondary (state government) and tertiary (federal government) [210]. These levels of the
health system operate in tandem alongside traditional medicine. Mai maganin gargajiya (the
Hausa name for traditional healers) play an important role in health care globally [211] and in
Nigeria, with an estimated 80% of the population exclusively using this form of care [212]. A
Nigerian study reported that close to 10% of rural dwellers and 4% of urban dwellers in Nigeria
were traditional healers, proportions much higher than those trained in biomedicine [213].
Patronage of traditional healing waned due to restrictions and the introduction of biomedicine,
but recently, there has been an increase in seeking this form of care due to the ability of
traditional healers to provide physical, psychological and spiritual care [214]. Traditional
healers are said to either reside in the villages within which they serve, or to move around from
village to village providing care as they go [215]. Traditional healers practices include utilizing

remedies such as plants and trees [213, 216-219], piercing and cuts [220] and prayer [221].

As prevention and early detection are the most important strategies in reducing the impact of
noma, it is crucial to consider the role of traditional healers in the pathway to care for noma
patients. We interviewed caretakers of noma patients and traditional healers to explore their
perceptions of noma, the relationship dynamics between the two; traditional healers’ health

care practices for the different stages of noma; and the feasibility of creating referral
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partnerships with traditional healers. The information generated through this research will be

used to guide noma outreach strategies.

6.3 Methods

6.3.1 Setting

Interviews with caretakers of noma patients were conducted at the NCH and interviews with
traditional healers were conducted in their home villages in Sokoto State, northwest Nigeria.
Among 110 noma patients who were admitted at NCH from January to December 2018, 53
(48.2%) had early-stage noma, 50 (45.5%) were female and 58 (52.7%) came from Sokoto
State. The median age of self-reported onset was three years (IQR 1, 7 years) and 40 (36.4%)

patients had sought care from traditional healers before coming to the hospital.

6.3.2 Study design
A qualitative study was conducted between April and June 2018. Semi-structured interview
guides with open-ended questions were used, and the course of the interviews were left open

so that any new themes that emerged could be fully explored.

6.3.3 Recruitment and sampling

IDIs were conducted with 12 caretakers (looking after child patients admitted to the NCH at
the time of data collection) who were recruited using convenience sampling. The interviews
were carried out by HMB, a first language Hausa speaker who was thoroughly trained before
data collection commenced and who has experience working with noma patients, accompanied
by the Principal Investigator, EF. The researchers interviewed caretakers who were present at
the hospital during the data collection period. The head matron of the hospital invited

caretakers to participate in the study. As the caretakers were at the hospital for extended
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periods of times (up to six months), they were known to the head matron. We met with the
matron and requested that she invite caretakers from both rural and urban locations to increase
the variety of potential participants. Fifteen traditional healers (people in the community who
have taken on the role of providing non-biomedical health care and have not received
biomedical training) were recruited through purposive sampling. The outreach team at the NCH
compiled a list of traditional healers working in Sokoto State where the MSF program was
based (between a 30 minute and three hour drive from the hospital). Traditional healers were
then contacted from this list by telephone. If they could not be reached by phone, the research

team visited their villages and invited them to participate.

All participants were informed of the aims of the study prior to the interviews taking place.
The researchers conducted interviews until data saturation occurred, saturation being the point

at which no new information emerged from the interviews [160].

6.3.4 Data collection

Interview guides were developed for both interview groups (caretakers and traditional healers)
in English, translated into Hausa by HMB and then back-translated by an independent Hausa
speaker to ensure accurate translation. Any inconsistencies were rectified and the final version
was used for pilot interviews, after which additional adjustments were made and the guides
were then finalised. Interviews were conducted in Hausa and audio-recorded in quiet, private,
locations. During the interviews, photographs of the five different stages of noma were shown
to traditional healers to help interviewees discuss their knowledge and health care practices for
the various stages of the disease. Interviews lasted approximately 30-45 minutes. No one else

besides the researchers and participants were present during the interviews.
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6.3.5 Data analysis

Audio-recorded interviews were transcribed into Hausa and then translated verbatim into
English by HMB and checked by EF. Data saturation was discussed between investigators and
once this occurred, data collection ended. Transcripts were manually coded by EF. EV and
EF read the translated transcripts several times, and then codes that emerged were highlighted.
The codes were then discussed within the research team, firstly between HMB and EF and then
with three other members of the research team (EV, JGC and BS) [222]. Thematic analysis was

undertaken to identify patterns in the data with attributed codes [222].

6.3.6 Ethics

The MSF, UDUTH, and the Sokoto State Ministry of Health ERBs approved the study
protocol. Procedures followed were in accordance with the ethical standards of the Helsinki
Declaration. Written informed consent for interviews and audio-recordings were obtained in
Hausa. For participants who were illiterate, the consent form was read aloud to them and a

thumbprint was then requested in place of a signature.

6.4 Results

We interviewed 12 caretakers of noma patients and 15 traditional healers. Caretakers were
predominantly the mothers of patients (10/12); one was the grandmother of a patient, and the
other the father. The median age of caretakers was 38 years and ranged from 22 to 55 years.
Traditional healers were mostly male (13/15). The median age of male traditional healers was
55, ranging from 35 to 80 years, and they reported practicing traditional medicine for a median
number of 30 years, ranging from two to 50 years. Female traditional healers were younger
(35 and 40 years) and had worked as a traditional healer for short periods (two and three years

respectively).
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Three main themes emerged during data analysis: 1) the role and experiences of traditional
healers, particularly in the management of noma cases; 2) relationship dynamics between
caretakers and traditional healers; and 3) knowledge and perceptions of noma and treatment

health care practices for the different stages of the disease.

6.4.1 The role and experiences of traditional healers in Sokoto, northwest Nigeria
Traditional healers reported that they played specific roles in the community, were well known
and believed that their healing skills were understood and appreciated in the areas where they
lived and worked:

“Everybody in this village small or big... knows that it is my work” (Traditional Healer

(TH) 8).

Even though the traditional healers resided in the communities within which they worked, some
were well known in a wider geographical region, and reported that patients visited them from
hundreds of kilometres away, some even travelling across borders:

“Based on my ability, people are coming [from] everywhere [even] all the way [from]

Tawa [in Niger]. They are all coming to search for help from me” (TH 15).

Traditional healers reported learning their craft in different ways, including inheriting the
knowledge from family members and others through dreams and spirits:

“I inherited [traditional healing knowledge] from my grandfather” (TH 3).

“This craft, I got it from a spirit. In my dreams I am told what [treatments] to get and

so I go and get them and then I will mix it” (TH 9).
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Many traditional healers stated that they had specializations and only treated specific diseases.
One traditional healer reported treating an array of diseases, whereas others noted one or two.
None of the traditional healers specifically mentioned noma, although some of them mentioned
treating elements of it (such as ciwon daji [cancer] and iska [spirit]).
“We have remedies for gudawa (dysentery), shawara (typhoid) and for basur
(haemorrhoids)” (TH 1).
“I sell remedies for ciwon baya (back pain) and zufanjiki (general swelling of the

body)” (TH 4).

These diseases were reportedly treated by the traditional healers with a variety of methods.
Most of the remedies offered were obtained from sources surrounding their villages, such as
trees and plants. Remedies included giving patients dried herbs, grinded plants “to soak™ and
then to drink, ointments to rub onto the skin and piercing of the skin to create “bleeding marks”.
In conjunction with other aspects of their healing traditional healers used spiritual beliefs

including reciting the Qur’an to their patients.

6.4.2 Relationship dynamics between caretakers and traditional healers
Caretakers of noma patients reported seeking care from a range of health services in the
community including hospitals, pharmacists (informal care providers who sell medication) and
traditional healers.
“I prefer going to the hospital because they care most about a person’s health”
(Caretaker (C)7).
“I like going to the pharmacist because you can go very quickly and buy the

medication” (C4).
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Caretakers had differing perceptions of traditional healing: some said they made use of
traditional healers’ health care services because they were effective or accessible and some
because they were affordable:

“If we go, we get better” (C9).

“Some people prefer visiting traditional healers if they are ill as they will quickly get

treatment [in comparison] to [the time it would take at the] hospital” (C 10).

“I went there [to a traditional healer]. I find it much better, very much better, as there

is less cost” (C6).

Other interviewees said that they had heard positive things about the services offered but had
not personally visited a traditional healer before. One caretaker said:
“My neighbours used to go and they are happy about it and told me to try it but I did

not try it” (CI).

Caretakers who had visited traditional healers for general health issues, noted a positive
relationship with them, and described the type of care offered as efficient:
“When we went he immediately said what it was, he then gathered the remedies and
gave them to me. He said “do as I say, do it like that”. By His grace when we did it

like that, [the treatment] worked” (C9).

The same positive relationship was noted by traditional healers:

“A lot of people are buying and drinking [our remedies] and feel good about it” (THI).
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Trust in the relationship between caretaker and traditional healer was mentioned by both
parties:
“I am trusted by people. Honestly, a lot of babies that are weaned that could not stop
crying or choked while taking the breast are brought to me and are [treated]
successfully” (TH 1).

“Ah, honestly we trust them because the healer is like our father” (C5).

This trust was paired with accountability as partial payments were made upon care provision
and the remaining payments made after the care provided was seen to be successful:
“[We] make a payment agreement that [the caretaker] will not [pay all] now. IfI treat
and he gets healed after [you can pay me]. If you did not heal, I do not want your

money” (TH §).

6.4.3 Knowledge and perceptions of noma and health care practices for the disease

Many caretakers and traditional healers referred to noma as “ciwon daji” or “daude”, which
when translated from Hausa to English, refers to a general cancer which can occur anywhere
in the body.

“We conclude that it was ciwon daji (cancer)” (C2).

Some caretakers believed that noma was the “disease of iska (spirit)” and that it was “brought
by God”. Views differed about the causes of noma, with some caretakers believing that measles
“started” noma in their child. There were also traditional healers, who believed that noma was

caused by mumps:
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“This work is that of mumps. Mumps make the teeth have inflammation. This the same
as remedy for mumps. If it affects a person it will destroy their mouth and the mouth

will smell” (TH12).

Some traditional healers reported never having seen or treated the disease, even when shown
photos of it during interviews:
“I never saw it honestly... I have not done a matter like this” (TH2).

“I do not know anything about this disease” (TH3).

Caretakers reported seeking care at a variety of biomedical institutions including pharmacies,
community health centres, clinics and hospitals, as well as from traditional healers, before
coming to the NCH. The pathway to care was at times complex and time-consuming;:
“So it was the starting point of the disease, we saw that her face was getting chubby
and then we went to collect traditional treatment. We were mixing it and giving it to
her to drink. We saw the cheek getting bigger so we took her to the hospital where they
dressed the wound and closed the affected area. After two days he opened it and the
area was spoiled and so we took her to [the big town]” (C 4).
“Before we came here we went to one hospital where he was given three injections.
They referred us to the general hospital, and they referred us to a medical centre where
we spent eleven days. Someone who works at the other hospital came and saw the

disease and asked the medical centre to refer us to Sokoto” (C 5).

Some caretakers mentioned delays in accessing care; the main reasons were not having money

to pay for transport and problems with finding childcare for their other children.
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A variety of symptoms for the different stages of noma were described by caretakers and
traditional healers. Many of the caretakers who were interviewed reported the first signs and
symptoms of noma as a “fever””; “skin rash like a single grain of millet” and swelling:

“At first her eyes swelled. The following morning everywhere had swollen up; you

cannot even see the eye” (C 8).

When traditional healers were asked about their knowledge of the different stages of noma, the
majority saw them as separate diseases and treated them as such. Traditional healers most
often reported treating the earlier stages of noma (gingivitis and oedema), and referring
children with the later stages of the disease to other forms of care. One traditional healer noted
that “/he] does not know noma disease”, but for the swelling stage of the disease he said “there
is remedy for it”, and for the necrosis stage he stated he “does not know” the remedy showing

noma was not seen as a single disease, but as multiple conditions.

Gingivitis was usually treated with an ointment that was rubbed directly onto the gums:
“If the teeth are bleeding, I give a remedy. If a person puts it inside the mouth and

[swills] it around the mouth, the [bleeding] will stop” (TH 8).

Some traditional healers diagnosed the stage of noma associated with swelling of the cheek as
“ciwon daji” (cancer) or “ciwon iska” (spirit), and offered care to the patients accordingly.
Caretakers also reported being given this diagnosis and relevant remedies.
“[We are] taught it is ciwon daji (cancer). They find a branch of a tree and soak it to
drink and to rub. That is what we were taught to do if the cheeks become big” (C2).
“I' will mix [the bark from three trees locally known as] tsada, tamarind and kaiwa and

grind them and sieve them to drink in the morning and in the evening. [l use] the

134



madarar tunwahiya [ground herbs], mix them all together and pour them onto the

swollen area” (TH9).

Some traditional healers noted uncertainty about the stages of the disease and whether the
stages were related. They had treated the swollen cheek stage which had a known remedy:
“I treat it but I do not know what the disease is unless I understand it is swelling. If it

is swelling I can understand it and give treatment remedy” (TH3).

Traditional treatment options for a swollen cheek included piercing the cheek with a hot blade
(initially placed in a fire) to decrease the swelling:
“If the remedy is drunk, it will go down or it will swell up to do piercing or it will burst”
(THS).
Caretakers also reported visiting traditional healers for assistance with piercing the swollen
cheek:
“I visited...this piercer, the piercing was done, the following morning the [swelling]

did not stop we came here [NCH] " (C10).

Traditional healers did not commonly report seeing patients in the necrosis stage of the disease,
and as such, this stage was not widely known, although some were able to recognise it. One

traditional healer described this stage as “burnt meat”.

Caretakers reported being offered various remedies from traditional healers when visiting them
with the child later diagnosed at the NCH as having noma. The remedies offered included
“ground herbs or tree branches...for drinking, rubbing and bathing”; and “to be mixed with

pap [a type of porridge staple made from maize, sorghum, or millet/ to drink”.
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Caretakers reported mixed efficacy of these remedies:
“Last year when he was sick I took him [to the traditional healer] so this year when it
came back I thought it is the same with the last one and I took him there, then I collected
that remedy and it did not work so I took him to hospital” (C6).

“I collected [the remedy] but I did not see any improvement” (C7).

Traditional healers reported utilising referral to hospitals and doctors for unknown ailments, or
conditions they felt would be best treated elsewhere.
“For the [diseases 1] cannot [treat], 1 will send them to a doctor who can treat them”
(THS).
“[1]f I see that [the disease] is much and beyond me and I cannot do the work I will
refer him to the hospital. Ifit is too much [for me] I can only send a person to hospital”

(THY).

Referring to all stages of noma treatment, one traditional healer stated that, “For that disease,
it is a doctor that gives help”. Other traditional healers reported not knowing where to refer

noma patients.

One caretaker reported being referred to the NCH by a traditional healer who stated, “7his

disease is beyond my power but some kids are taken to Sokoto [NCH]”.

And some traditional healers reported that now that they knew about the NCH, they would
begin to refer any noma cases:
“As from today that we started the relationship, your issue [nomaj is not a playing one

as from today if I hear a person having it if [ know your place I will take him” (TH13).
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When asked whether they would be interested in attending a training on noma, which would
involve learning about the different stages of the disease, some traditional healers noted they
were too old to travel, but most said they would be willing to attend and were enthusiastic about

learning more about noma.

6.5 Discussion

Traditional healers play a role in the health system of northwest Nigeria; our findings showed
that they are trustworthy, accessible, affordable care providers who offer specialised forms of
care for specific conditions, and offer guidance on referral options. Traditional healers viewed
the stages of noma as different conditions with individualised remedies rather than as one
disease, which is similar to the biomedical approach in that each stage of noma has a specific
treatment protocol [1]. There are however, crucial differences in the understanding of the
aetiology and pathogenesis of the disease. Without the knowledge that the stages of noma are
linked and are one condition, the impetus of referring noma cases in the early reversible stages
of the disease may be lost. Traditional healers reported referring people to other providers
when they were unable to treat a specific condition, and the majority stated that they would be
willing to refer noma patients to the NCH and attend training on the disease. These are
important indicators of the potential positive impact referral networks involving traditional

healers could have.

There is no other literature looking at how traditional healers diagnose and treat noma, making
comparisons with other findings challenging, with only one study suggesting that qualitative
research methodologies are useful in understanding craniofacial conditions such as noma [223].

The naming of noma as ciwon daji which loosely translates to ‘cancer’ in English is also of
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interest, as this is similar to a biomedical name for the disease which is frequently used,

cancrum oris, meaning mouth cancer [64].

A third of caretakers at the NCH visited traditional healers before coming to the hospital. Our
study corroborates other research findings that show that traditional healers are the first point
of care for many people, especially those living in rural areas with little access to biomedical
health facilities [224], and that the first line of treatment for 60% of children living in Nigeria
who have a high fever from malaria would be traditional medicine [225]. The pluralistic nature
of the Nigerian health system, where biomedical and traditional care are offered together in a
dynamic system is not unique to this setting and has been seen in other contexts including

Ghana [226], Nepal [218] and South Africa [227].

Our study showed that caretakers trusted traditional healing methods, and that care was sought
from traditional healers due to the belief in its quality, as seen in a study from Cameroon [220].
Treatments offered by the traditional healers in our study such as ointments and
piercings/bleeding marks were similar to those offered by healers in other studies [215, 228],

as were the diversity of diseases treated [213, 217, 227-233].

Due to the rapid evolution of noma [2], it is imperative that patients are detected early and
receive the appropriate treatment (antibiotics, wound cleaning and nutritional support) during
the reversible stages of the disease. Some traditional healers reported recognising and treating
the earlier stages of noma, and this, along with the fact that caretakers reported seeking care at
traditional healers first, reinforces the importance of ensuring that traditional healers are able
to detect cases of noma early and refer them to appropriate health care facilities. Not many

traditional healers reported treating the later stages of the disease. This finding could be due
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to the severe isolation patients with noma sequelae face or a lack of knowledge by patients,
caretakers and traditional healers about the potential surgical treatments available, which could
lead to care not being sought. This could also suggest that caretakers seek care elsewhere for
the later stages of disease, or that, due to the rapid progression of the disease, the patients die

before seeking care.

Partnering with traditional healers in order to set up robust referral networks for diseases has
been implemented in a variety of settings [221, 234, 235]. A South African study noted that
referrals by traditional healers were affected by the attitudes, subjective norms and perceived
behavioural controls as influences on behaviour, which would need to be studied at a more in-

depth level in our setting [236].

The willingness of traditional healers to be a part of referral networks and take part in a training,
caretakers’ positive views of traditional healing and their geographical proximity to patients
provides a unique opportunity to build such partnerships. This could increase the frequency
with which noma patients are detected at a community level and the speed with which they are
referred, thus leading to efficient access to treatment in the crucial early, reversible stages of
disease. Traditional healers could also identify patients with noma sequelae who require
surgical care and refer them to the appropriate facilities. Training efforts should include a
strong emphasis on the linkages between the noma stages, and the important need for rapid
referral in the early stages. Future studies on the effectiveness and efficiency of referrals are
needed as well as research assessing biomedical health care worker knowledge on noma as this

could greatly impact the effectiveness of referral partnerships.
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Study limitations include selection bias as we included caretakers of patients already accessing
biomedical care through a convenience sampling approach. They may not have been an
accurate representation of all caretakers of noma patients, especially of those who might make
more use of traditional healers than biomedical care. There was also the potential for
introducing social desirability bias as there could have been a reluctance to offer a wide range
of opinions about traditional healers [237]. We were not able to interview traditional healers
who had provided care for patients in the later stages of noma. This limits our insights into the
care provided for these stages. We only included traditional healers who consented to being a
part of the study, and there is the potential for the introduction of social desirability bias which
may have meant we did not capture the full range of beliefs and treatments offered for the

disease.

Our research has identified several different actors involved along the pathway to care of noma
patients, including traditional healers, who need to be included in intervention activities. These
findings show that traditional healers would be willing to attend trainings on the disease, and
be a part of referral partnerships for noma patients. This collaboration could expedite care
provision from the community level, which would ultimately save lives and reduce the severity

of the complications associated with noma.
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7.1 Abstract

7.1.1 Background
Noma, a rapidly progressing infection of the oral cavity, mainly affects children. The true

burden is unknown. We aimed to estimate noma prevalence in children in northwest Nigeria.

7.1.2 Methods

Oral screening was performed on all <I5 year olds, with caretaker consent, in selected
households during this cross-sectional survey. Noma stages were classified using WHO
criteria and caretakers answered survey questions. The prevalence of noma was estimated
stratified by age group (0-5 and 6-15 years). Factors associated with noma were estimated

using logistic regression.

7.1.3 Results

A total of 177 clusters, 3,499 households, and 7,122 children were included. In this sample,
4,239 (59.8%) were 0-5 years and 3,692 (52.1%) were female. Simple gingivitis was identified
in 3.1% (n=181; CI 2.6-3.8), acute necrotizing gingivitis in 0.1% (n=10; CI 0.1-0.3), and
oedema in 0.05% (n=3; C10.02-0.2). No cases of late-stage noma were detected. Multivariable
analysis in the 0-5 year age group showed having a well as the drinking water source (aOR 2.1;
CI 12-3.6) and being aged three to five years (aOR 3.9; CI 2.1-7.8) was associated with being
a noma case. In six to 15 year olds, being male (aOR 1.5; CI 1.0-2.2) was associated with
being a noma case and preparing pap once or more per week (aOR 0.4; CI 0.2-0.8) was
associated with not having noma. We estimated that 129,120 (CI 105,294-152,947) individuals
<15 years of age would have any stage of noma at the time of the survey within the two states.

Most of these cases (94%; n=120,082) would be children with simple gingivitis.
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7.1.4 Conclusions
Our study identified a high prevalence of children with simple and acute necrotizing gingivitis.
Noma is important but neglected and therefore merits inclusion in the WHO Neglected Tropical

Diseases (NTD) list.

7.2 Introduction

Noma, also known as cancrum oris, is a poorly understood, rapidly progressing infection of the
oral cavity, with a reported 90% mortality rate [1]. If untreated, death usually occurs within
weeks after the onset of symptoms [1, 2]. Treatment with antibiotics, wound debridement, and
nutritional support in the early reversible stages of the disease greatly reduces mortality and
morbidity [2]. Noma mostly affects children aged two to five years, and those who survive
have severe facial disfigurements and multiple functional impairments including difficulties
eating, seeing, and breathing, contributing towards stigmatization [2]. Noma starts as an
inflammation of the gums leading to the rapid destruction of the hard and soft tissues of the
face usually within one week [94]. The WHO has classified noma into stages [1]: Stage 0:
simple gingivitis; Stage 1: acute necrotizing ulcerative gingivitis; Stage 2: oedema; Stage 3:
gangrene; Stage 4: scarring; Stage 5: sequelae. Simple gingivitis (“Stage 07) is a precursor to
noma. Acute necrotizing gingivitis is distinguished by orofacial necrosis and ulceration
accompanied by severe halitosis. It is unknown what proportion of simple or acute necrotizing
gingivitis cases progress to the later stages of noma, but it is thought to be a small fraction [1].
In the majority of later stage cases, infection causes the destruction of the cheek, while
destruction of the jaw, lip, nose, and eye have also been reported [3]. Noma can become
inactive with, and sometimes without, treatment. Once this occurs, patients can survive into

adulthood but often require extensive reconstructive surgery and physiotherapy to correct the

144



resulting defects and improve function [1]. The aetiology of noma is unknown but thought to
be multifactorial [2]. Noma typifies the complex interactions between extreme poverty,
malnutrition, poor oral hygiene, poor access to routine childhood vaccinations, limited access

to quality health care and immunosuppression resulting from comorbidities such as HIV [2].

In the 1800s, noma was widely reported in Europe [238] but is currently thought to be most
prevalent in low-resource settings in Africa and Asia [104]. The oldest estimate of the burden
of this disease that we could locate was from Edinburgh, United Kingdom, which indicated
that noma was diagnosed once out of every 5,000 cases of children with an illness between
1860 and 1871 [65]. In 1998, the WHO estimated that 140,000 new cases of noma occur each
year globally and that 770,000 patients were living with noma sequelae at that time, however
the origin of this estimate and the stages included are unclear [19, 111]. Two 2003 Nigerian
studies estimated the burden of disease ranged from seven cases per 1,000 children aged
between one and 16 years (Denloye et al., 2003) [42] to 6.4 per 1,000 children (Fieger et al.,
2003) [7]. The most recent study from 2019 estimated the period prevalence of noma from
2010-2018 was 1.6 per 100,000 population at risk in Nigeria [239]. These estimates are based
on expert opinion, number of hospital admissions and retrospectively collected hospital-based
data and it is unclear which stages of noma were included [49]. Our understanding of the
current disease burden and epidemiology thus remains limited. There are few studies not only
on the burden of disease but also on the pathogenesis and mortality rate. Although these aspects

highlight the neglected nature of the disease, noma is not currently on the WHO NTD list.

Noma cases are frequently reported in Nigeria [6-8, 23, 37-39, 41-43, 50, 64, 71, 81, 89, 99,
100, 102, 148]. The Nigerian Centre for Disease Control recorded 37,646 noma cases from

2011 to 2017 [240]. However, these records may underestimate the true burden of cases, given
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limited surveillance data and the potential for under-reporting (low rates of diagnosis, patients
not accessing health care, reported high and rapid mortality) [240]. The majority of noma cases
are reported from the northwest and northeast of the country [241]. At the 2018 National Noma
Day Workshop, the Nigerian Ministry of Health confirmed that noma was a national public
health priority, and highlighted the urgent need to generate robust evidence on the country’s
disease burden for programmatic planning [242]. This study contributes towards this need by
estimating the prevalence of noma in northwest Nigeria using a robust cross-sectional

population-based approach.

7.3 Methods

7.3.1 Study design and setting
A two-stage cluster-based cross-sectional survey was conducted in Sokoto and Kebbi States in

northwest Nigeria (Figure 7.1).

7.3.2 Sampling

Based on the 2006 Nigerian census data (with a 2.4% annual population increase), Sokoto and
Kebbi States have an estimated population of 4,798,979 and 4,203,978, respectively (2,063,560
and 1,807,710 aged under 15 years in Sokoto and Kebbi respectively) [243]. Sample size
calculations indicated the need for inclusion of 3,615 households across 181 clusters with 20
households per cluster in order to estimate noma prevalence with precision of 0.4%. This
calculation was based on the following assumptions: prior prevalence estimate, 1% [7]; design
effect, 2; 1.98 children per household in the 0-4 year age group [244]; average household size,

six [245]; and a 10% non-response rate.
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Figure 7.1 Clusters where data was collected (pale grey dots) within Sokoto and Kebbi
States, northwest Nigeria.
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The number of villages (clusters) per ward were selected proportional to the population size of
each administrative ward. A sampling frame of villages was created by ward in Sokoto and
Kebbi using geo-sampling remote sensing methods. The OpenStreetMap database was
compared against freely available satellite imagery to identify and verify village geo-locations
and add new village geo-locations to the list. Villages were each assigned a number and a
random selection was conducted. Once the teams reached the villages, they first visited the
village head to ask permission to conduct the study and if this was given, the team then asked
the village head to identify what the residents of the village would define as the central point
of the village. Once at this central point, the adapted WHO EPI method of sampling was
conducted to select the first compound [246]. At the central village point, the pen was spun
and the team leader walked in the direction of the writing point of the pen to the edge of the
village where the pen was spun again. The team leader then walked in a straight line (following
the direction of the pen) and counted all the compounds along the path. The number 1 and N
(total number of compounds) were inputted into a random number generator, and the
compound allocated to the number generated was the first compound selected. When inside
the selected compound, the number of households in each compound were counted (a
household was defined as the children of one mother in the compound that lived in one hut). A
random number was generated and the household allocated to that number was selected. If the
house was empty, the interviewers proceeded to the next household to the left. Ifall households
of a selected village were included in the study before completing the required number of

households, the sampling was continued by selecting the geographically closest village.

7.3.3  Study participants
All children aged <15 years who lived in a selected household in sampled clusters were

included in the study.
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7.3.4 Data collection

Five research teams, each with five team members, of whom one was a nurse or doctor, and
one the team leader, carried out data collection. To ensure standardisation of data collection
methods, the teams were trained for one week prior to the commencement of data collection
on the use of consistent measuring tools following the Standardised Monitoring and
Assessment of Relief and Transitions (SMART) methodology which is an integrated method
for assessing nutritional status in emergency situations [247]. Teams followed directions to
selected clusters using a mobile mapping application (OsmAnd©) on data collection tablets

(electronic mobile devices).

Consenting caretakers answered a structured questionnaire, collected on tablets using
KoBoCollect, which covered: sociodemographic characteristics, living conditions, child’s
vaccination status, oral hygiene practices, food preparation, feeding practices and access to
health care in the twelve months preceding the interview. For the questions around feeding
practices, pap was defined in this context as a type of porridge staple made from maize,
sorghum, or millet. Interviews were conducted in Hausa, and answers were coded

automatically on the KoBoCollect tool into English.

In the sampled households, all eligible children underwent oral screening, which involved
visual examination by a medical team member for any noma stage, based on the WHO
classification [1]. The caretakers of children with simple gingivitis were advised to follow a
strict oral health regimen (gargle with salt water or use water to clean mouth twice or more a
day) as were acute necrotizing gingivitis cases who were also referred to the closest health
centre. If children were identified as having any later stage of noma, they were referred directly

to the NCH for care.
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To assess the malnutrition status in children aged six months to five years, MUAC

measurements were conducted using a flexible MUAC device with a precision of 1 mm.

Medical data (oral screening and MUAC) was collected on paper and later entered into a

password-protected database by the study team.

Collected data were screened daily by the research team supervisors to identify inconsistencies

and missing items and immediate feedback was given to the data collection teams.

7.3.5 Statistical analysis
We performed descriptive analyses of household characteristics in the study sample.
Categorical variables are reported as frequencies and percentages. Continuous variables are

summarised using medians and IQR. Missing data numbers are recorded in each table.

Wealth scores were calculated by assigning a value of one to each of the following items owned
by the family: a mobile phone, motorbike, tractor and camel (these items were chosen based
on consultation with local researchers who were knowledgeable about the context). The

minimum wealth score was zero and the maximum was four.

Weighted prevalence and CI for all WHO noma stages were estimated, and stratified by age
group (0-5 years and 6-15 years). The number of individuals with noma in Sokoto and Kebbi
States was calculated by extrapolating the percentage prevalence from our study results to the
total population in the 0-15 year age group for these states. This calculation took into
consideration the cluster survey design and population age distribution of the two states. Using

MUAC measurements, we estimated the weighted prevalence of SAM (MUAC <115 mm),
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MAM (between MUAC >115mm and <125 mm) and GAM (MUAC <125 mm) in children
aged six months to five years. The standard errors of the estimates were adjusted using the
linearization method (syvset suite of Stata commands) to reflect the two-stage clustered design
of the survey [248]. The estimates and standard errors were weighted to account for the actual
population distribution of the two states, as our survey sample was observed to have under-
represented participants aged six to 15 years when we compared our sample’s age distribution
to the population age distribution. The design effect (DEFF) was calculated to assess the ratio
of variance under the sampling method used, in comparison to the variance of a simple random
sample. This reflects the impact of the cluster sampling strategy. DEFF is reported for each

prevalence and malnutrition estimate.

Univariable analysis with logistic regression was conducted to identify factors associated with
noma Stages 1 and 2 in the total study sample, where the number of noma cases were too small

to allow for multivariable analysis.

Univariable and multivariable analysis were conducted using logistic regression, to estimate
factors associated with any noma stage (Stage 0-2); stratified by age group (0-5 years and 6-15
years). Variables chosen for inclusion in the multivariable analysis were those with ten or more
cases [249] and a univariable strength of association equivalent to a p-value <0.2, after
assessing collinearity among variables. To further understand the association with age, an age
covariate with finer age categories (0-2 years, and three to five years, in the younger age group
model; and six to ten years, and eleven to 15 years, in the older age group model, respectively)
were included in the univariable analyses for both age group models, and in the 0-5 year old

multivariable model.
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All data analysis was conducted with Stata 15 (StataCorp LP, College Station, TX, USA).

7.3.6  Ethics

Ethical approval was obtained from the MSF, UDUTH and the Sokoto and Kebbi States
Ministry of Health ERBs. Written informed consent was obtained from all literate caretakers;
caretakers with insufficient literacy provided a thumbprint and a signature from a literate
witness. For individuals aged eight to 17 years, the child provided assent and a caretaker

provided written consent.

7.4 Results

The survey was conducted from 17 September to 5 November 2018, and included 3,499
households in 177 clusters, 92 clusters from Sokoto and 85 from Kebbi (four clusters were not
accessible because of security issues), with 7,164 children aged <15 years. As 42 children did
not have oral examinations, they were excluded from the analysis and the remaining 7,122 were
included. The median caretaker age was 30 years (IQR 25-35); 3,423 caretakers (97.8%) were
female; 2,194 (30.8%) were employed or self-employed, and the median household size was
five people (IQR 4-7). Most children (n=4,239; 59.5%) were aged 0-5 years, 3,692 (52.1%)
were female, 5,875 (83.0%) had no education, and 6,686 (94.4%) had a primary caretaker that

was the mother (Table 7.1 and 7.2).
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Table 7.1 Demographic characteristics of households in the noma prevalence survey

population.

Households n=3,499

n (%)

Caretaker age, years median (IQR)

30 (25-35)

Caretaker Sex

Female

3,423 (97.8%)

Male

76 (2.2%)

Caretaker income source

Employed or self-employed

2,194 (30.8%)

Unemployed or other* 4,927 (69.2%)
Total household members median (IQR) 5 (4-7)
Drinking water source
Bore hole in the village 644 (18.4%)
River 91 (2.6%)

Tap (running water)

578 (16.2%)

Well in the compound

1,512 (43.2%)

Other 674 (19.3%)
Treat water before drinking (Yes) 1,026 (29.3%)
Type of sanitation facility
Flushing toilet 224 (6.4%)
Pit latrine (with slab) 650 (18.6%)

Pit latrine (no slab)

1,168 (33.4%)

Other**

1,457 (41.6%)

IQR- inter-quartile range

*QOther caretaker income source includes being a housewife or student

**Qther sanitation facility includes neighbours house, the bush, river
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Table 7.2

Demographic characteristics of children in the noma prevalence survey
population.

Children

Total n
n=7,122 (%)*

0-5 year olds n
n= 4,239 (%)

6-15 year olds n
n= 2,841 (%)

Age groups (years)

0-5| 4,239 (59.8%)
6-15| 2,841 (40.1%)
Missing 42%
State
Kebbi | 3,291 (46.5%) 2,045 (48.2%) 1,246 (43.9%)
Sokoto | 3,789 (53.5%) 2,194 (51.8%) 1,595 (56.1%)
Missing 42% 0 0
Child sex
Female | 3,692 (52.1%) 2,119 (49.9%) 1,573 (55.4%)
Male | 3,388 (47.9%) 2,120 (50.0%) 1,268 (44.6%)
Missing 42% 0 0
Education of child
None | 5,875 (83.0%) 3,850 (90.8%) 2,025 (71.3%)

Any education

1,204 (17.0%)

388 (9.2%)

816 (28.7%)

Missing

42

1

0

Primary caretaker of the child interviewed

Mother

6,686 (94.4%)

4,061 (95.8%)

2,625 (92.4%)

Other (father, grandmother,

grandfather)

394 (5.6%)

178 (4.2%)

216 (7.6%)

Missing

42%

0

0

*n= 42 missing age category
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7.4.1 Prevalence

Table 7.3 reports the prevalence of all stages of noma in the study population overall and by
age group. Any stage of noma was identified in 3.3% of sampled children (n=194; CI 2.7-4.0).
Stage 0 noma was identified in 3.1% (n=181; CI 2.6-3.8), Stage 1 in 0.1% (n=10; CI 0.1-0.3),
and Stage 2 in 0.05% (n=3; CI 0.02-0.2). No children with Stages 3 to 5 noma were detected
in our study population (Table 7.3). Based on these results 3,300 out of every 100,000 children
in the 0-15 year age group would have any stage of noma (including simple gingivitis) and 150

out of every 100,000 children would have Stage 1 or 2 noma in the study area.

The prevalence of SAM in children aged six months to five years (n=3,993) was 3.7% (n=149;

CI 3.2-4.4) and MAM 7.7% (n= 309; CI 6.7-8.7) (Table 7.3).

7.4.2  Factors associated with noma

Table 7.4 describes univariable analysis of risk factors for Stage 1 and 2 noma regardless of
age category. This analysis showed that having eaten pap in the last 24 hours (OR 0.2; CI 0.1-
0.9); the child eating pap once or more per week (OR 0.4; CI 0.1-0.9) and the caretaker
preparing pap once or more per week compared to less frequent preparation of pap (OR 0.3;
CI 0.1-0.8) were associated with not having Stage 1 and 2 noma. The child experiencing an
illness in the 12 months prior to the interview was associated with being a Stage 1 and 2 noma

case (OR 8.8; CI 1.1-69.5) (Table 7.4).
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Table 7.3 Noma stage and malnutrition prevalence (overall and by age group).
Total (n=7,122)* 0-5 year olds n=4,239* 6-15 year olds n=2,841 *
n (%) CI Deff n (%) CI Deff n (%) CI Deff e
comparison)
Any noma 194 (3.3%) 2.7,4.0 1.9 63 (1.5%) 1.1,2.0 1.3 129 (4.4%) 3.6, 5.4 1.6 <0.001
Noma stages
None | 6,928 (96.6%) 95.9,97.2 1.9 | 4,176 (98.5%) | 98.0,98.9 1.3 | 2,712 (95.6%) | 94.6,96.4 | 1.6 <0.001
Stage 0: Simple gingivitis 181 (3.1%) 2.6,3.8 1.8 56 (1.3%) 1.0, 1.8 1.3 123 (4.2%) 34,52 1.5
Stage 1: Acute necrotizing 10 (0.1%) 0.1,0.3 1.2 6 (0.1%) 0.07,0.3 1.0 4 (0.1%) 0.04,0.4 | 1.5
gingivitis
Stage 2: Oedema 3 (0.05%) 0.02,0.2 1.0 1 (0.02%) 0.0,0.2 1.0 2 (0.1%) 0.02,0.3 1.0
Stage 3: Gangrene 0 (0%) NA NA 0 (0%) NA NA 0 (0%) NA NA
Stage 4: Scarring 0 (0%) NA NA 0 (0%) NA NA 0 (0%) NA NA
Stage 5: Sequelae 0 (0%) NA NA 0 (0%) NA NA 0 (0%) NA NA
Malnutrition 6 month — 5 year olds (n = 3,993)
Moderate acute malnutrition NA NA NA 309 (7.7%) 6.7, 8.7% 1.5 NA NA NA NA
Severe acute malnutrition NA NA NA 149 (3.7%) 3.2,4.4% 1.0 NA NA NA NA

CI: 95% confidence interval; Deff: design effect, P: P-value comparing age groups

*42 missing age category
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Table 7.4 Univariable analysis for Stage 1 and 2 noma.

Study population Univariable analysis
Proportion of all Proportion respondents OR CI P
respondents; with Stage 1 and 2
N=7,122; %(n/N*) noma;N=13; % (n/N*)
Primary caretaker Other 5.6% (394/7,080) 7.7% (1/13) Reference 0.561
Mother 94.4% (6,686/7,080) 92.3% (12/13) 0.5 0.07,4.18
Pap eaten in the 24 hours before interview No 32.1% (2,271/ 7,080) 53.8% (7/13) Reference 0.030
Yes | 67.9% (4,809/ 7,080) 46.2% (6/13) 0.2 0.07, 0.87
Frequency of the child eating pap per week <1 or never 30.4% (2,151/7,080) 46.2% (6/13) Reference 0.049
1 or more 69.6% (4,929/7,080) 53.8% (7/13) 0.4 0.13,0.99
Frequency of the caretaker preparing pap per week <1 or never 29.9% (2,116/7,080) 53.8% (7/13) Reference 0.018
1 or more 70.1% (4,964/7,080) 46.2% (6/13) 0.3 0.11, 0.81
Duration of breastfeeding at time of interview (months) 12+ 89.4% (6,310/7,061) 84.6% (11/13) Reference 0.782
0-12 10.6% (751/7,061) 15.4% (2/13) 1.2 0.27,5.63
Colostrum given to the child at birth No 12.0% (843/7,047) 15.4% (2/13) Reference 0.366
Yes 88.0% (6,204/7,047) 84.6% (11/13) 0.5 0.10,2.32
Child sick during last 12 months No 30.0% (2,131/7,080) 7.7% (1/13) Reference 0.041
Yes 70.0% (4,949/7,080) 92.3% (12/13) 8.8 1.11, 69.49
Did you seek health care for this child in the last year? No 48.4% (3,428/,7,080) 23.1% (3/13) Reference 0.221
Yes 51.6% (3,652/7,080) 76.9% (10/13) 2.5 0.58,10.51
Vegetables eaten in the 24 hours before interview No 68.2% (4,829/7,080) 76.9% (10/13) Reference 0.461
Yes 31.8% (2,251/7,080) 23.1% (3/13) 0.6 0.13,2.50
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Wealth score (mobile phone, motorbike, tractor, camel)

0-1

63.5% (4,522/7,122)

84.6% (11/13)

Reference

0.106

2-4

36.5% (2,600/7,122)

15.4% (2/13)

0.3

0.08, 1.27

*N = total number of respondents who answered the question (excluding missing)

OR = odds ratio; CI = 95% confidence interval; P = p-value from logistic regression model. Analysis adjusted for the survey design.
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The risk factors associated with any stage of noma (including Stage 0) for the 0-5 year age
group are shown in Table 7.5. The multivariable analysis shows that two factors remained
associated with being a noma case in the 0-5 year age group, namely, having a well as the
source of drinking water (aOR 2.09; CI 1.22-3.60), and being aged three to five years (aOR

3.90; CI 2.04-7.47) (Table 7.5).

In the six to 15 year age group, the risk factors associated with any stage of noma (including
Stage 0) are shown in Table 7.6. Multivariable analysis showed that males were more likely
to be noma cases (aOR 1.52; CI 1.04-2.22), and that the caretaker preparing pap once or more
per week was associated with not having noma (aOR 0.36; CI 0.16-0.82) in the six to 15 year

old age group (Table 7.6).

Vaccination coverage rates in both age groups were low (21% of 0-5 year olds and 12% of six
to 15 year olds had any immunisations noted on the vaccination card seen by the interviewer).

No association between vaccination status and noma was seen in our study.

7.5 Discussion

We have shown that the prevalence of any stage of noma in Kebbi and Sokoto States is 3.3%.
Based on the study results, we therefore estimate that 129,120 (CI 105,294-152,947)
individuals <15 years of age would have any stage of noma at the time of the survey within the
two states. Most of these cases (n=120,082, 94% of all cases) would be children with simple
gingivitis (i.e. Stage 0) and approximately 7,101 (4% of all cases) and 1,937 (2% of all cases)
of children would have Stage 1 and 2 noma, respectively. Our estimates exceeded those from

Bello et al. 2010-2018 period prevalence estimates (1.6 per 100,000) [239] and
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Table 7.5 Univariable and multivariable analysis of associations with any noma cases (Stage 0 to 5), 0-5 years.
Study population Univariable analysis Multivariable analysis
Proportion of all Proportion OR CI P aOR CI P
respondents; respondents with
N=4,239; %(n/N*) any noma stage;
N=63; % (0/N*)
Child demographics
Child age (years) 0-2 | 46.2% (1,957/4,239) 17.5% (11/63) Reference | <0.001 Reference | <0.001
3-5| 53.8%(2,282/4,239) 82.5% (52/63) | 4.1 | 2.20,7.62 3.90 | 2.04,7.47
Birth order 1-2 | 39.9% (1,691/4,239) 30.2% (19/63) Reference | 0.174 Reference | 0.398
3 ormore | 60.1% (2,548/4,239) 69.8% (44/63) 1.5 | 0.83,2.88 1.36 | 0.67,2.79
Feeding practices
Duration of breastfeeding 12+ months | 84.4% (3,565/4,226) 95.2% (60/63) Reference | 0.020
0-12 months 15.6% (661/4,226) 4.8% (3/63) 0.3 | 0.09,0.81
Colostrum given to baby No 11.9% (502/4,221) 11.1% (7/63) Reference | 0.899
Yes | 88.1% (3,719/4,221) 88.9% (56/63) 1.1 | 037,3.09
Frequency of the child eating pap per week <l ornever | 31.6% (1,340/4,239) 34.9% (22/63) Reference | 0.597
1 or more | 68.4% (2,899/4,239) 65.1% (41/63) | 09 | 047,1.54
Frequency of the caretaker preparing pap per week <1 or never | 30.8% (1,307/4,239) 34.9% (22/63) Reference | 0.505
1 or more | 69.2% (2,932/4,239) 65.1% (41/63) | 0.8 | 0.46,1.46
Animal products eaten in the 24 hours before No | 91.5% (3,879/4,239) 95.2% (60/63) Reference | 0.274
interview Yes 8.5% (360/4,239) 4.8% (3/63) 0.5 | 0.16, 1.67
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Grains eaten in the 24 hours before interview No 19.3% (819/4,239) 22.2% (14.63) Reference | 0.607
Yes | 80.7% (3,420/4,239) 77.8% (49/63) | 0.8 | 0.45,1.59
Vegetables eaten in the 24 hours before interview No | 69.6% (2,952/4,239) 69.8% (44/63) Reference | 0.963
Yes | 30.4% (1,287/4,239) 30.2% (19/63) 1.0 | 0.56,1.73
Health
Are the teeth ever cleaned (self-reported) No 13.8% (508/3,679) 9.7% (6.62) Reference | 0.300
Yes | 86.2% (3,171/3,679) 90.3% (56/62) 1.5 | 0.69,3.39
Teeth cleaning frequency per day (self-reported) Once or twice | 85.1% (3,132/3,679) 88.7 (55/62) Reference | 0.370
Less than once 14.9% (547/3,679) 11.3% (7/62) 0.7 | 0.34,1.50
SAM, MAM Normal | 88.5% (3,535/3,993) 91.1% (51/56) Reference | 0.199
SAM 3.7% (149/3,993) 7.1% (4/56) 1.0 | 0.55,6.85
MAM 7.7% (309/3,993) 1.8% (1/56) 0.2 | 0.03,1.71
GAM Normal | 88.5% (3,535/3,993) 91.1% (51/56) Reference | 0.666
GAM 11.5% (458/3,993) 8.9% (5/56) 0.8 | 0.26,2.36
Was the child vaccinated (self-report) No | 27.5% (1,165/4,239) 23.8% (15/63) Reference | 0.516
Yes | 72.5% (3,074/4,239) 76.2% (48/63) 1.2 | 0.67,2.20
Vaccinations listed on vaccination card:
Diphtheria No 71.1% (635/893%*) 75.0% (12/16) Reference | 0.688
Yes 28.9% (258/893) 25.0% (4/16) 0.8 | 0.21,2.81
Pertussis No 73.7% (658/893) 75.0% (12/16) Reference | 0.840
Yes 26.3% (235/893) 25.0% (4/16) 09 | 0.24,3.21
No 82.1% (733/893) 75.0% (12/16) Reference | 0.584
Tetanus
Yes 17.9% (160/893) 25.0% (4/16) 1.4 | 0.40,5.11
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Hepatitis A No 93.4% (834/893) 93.8% (15/16) Reference | 0.900
Yes 6.6% (59/893) 6.3% (1/16) 09 | 0.11,6.86
Hepatitis B No 77.4% (691/893) 68.8% (11/16) Reference | 0.415
Yes 22.6% (202/893) 31.3% (5/16) 1.6 | 0.52,4.84
Measles No 38.0% (339/893) 31.3% (5/16) Reference | 0.628
Yes 62.0% (554/893) 68.8% (11/16) 1.3 | 0.43,4.11
Pneumococcal disease No 69.4% (620/893) 75.0% (12/16) Reference | 0.686
Yes 30.6% (273/893) 25.0% (4/16) 0.8 | 0.19,2.96
Yellow fever No 64.7% (578/893) 68.8% (11/16) Reference | 0.745
Yes 35.3% (315/893) 31.3% (5/16) 0.8 | 0.24,2.75
Meningitis No 87.6% (782/893) 75.0% (12/16) Reference | 0.150
Yes 12.4% (111/893) 25.0% (4/16) 23 | 0.74,7.26
Polio No 21.8% (195/893) 12.5% (2/16) Reference | 0.351
Yes 78.2% (698/893) 87.5% (14/16) | 2.0 | 0.48,8.12
Any vaccination listed on vaccination card No | 79.2% (3,356/4,239) 74.6% (47/63) Reference | 0.415
Yes 20.8% (883/4,239) 25.4% (16/63) 1.3 | 0.70,2.40
Child sick during last 12 months No | 29.7% (1,260/4,239) 23.8% (15/63) Reference | 0.235
Yes | 70.3% (2,979/4,239) 76.2% (48/63) 1.4 | 0.82,2.28
How often child was sick, last 12 months 0-1 | 50.9% (2,156/4,239) 50.8% (32/63) Reference | 0.994
2 or more | 49.1% (2,083/4,239) 49.2% (31/63) 1.0 | 0.60, 1.68
Did you seek health care for this child in the last year? No | 47.3% (2,006/4,239) 50.8% (32/63) Reference | 0.634
Yes 52.7% (2,233/4,239) 49.2% (31/63) 0.9 | 0.50,1.53
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Difficulties accessing health care (cost, time, distance) Didn't seek care | 47.3% (2,006/4,239) 50.8% (32/63) Reference | 0.765
No difficulties | 46.0% (1,949/4,239) 44.4% (28/63) | 0.9
Yes difficulties 6.7% (284/4,239) 4.8% (3/63) 0.7
Caretaker and household information
Caretaker age (years) Under 30 | 49.8% (2,109/4,239) 34.9% (22/63) Reference | 0.010 Reference | 0.251
30 or older | 50.2% (2,130/4,239) 65.1% (41/63) 1.8 | 1.16,2.94 1.38 | 0.80,2.39
Primary caretaker of the child interviewed Other 4.2% (178/4,239) 7.9% (5/63) Reference | 0.166
Mother | 95.8% (4,061/4,239) 92.1% (58/63) | 0.5 | 0.18,1.34
Total number of household members 0-6 | 71.7% (3,039/4,239) 74.6% (47/63) Reference | 0.591
Above 6 | 28.3% (1,200/4,239) 25.4% (16/63) | 0.9 | 0.48,1.51
Drinking water source Other (borehole, | 54.9% (2,326/4,239) 36.5% (23/63) Reference | 0.007 Reference | 0.008
river, tap
Well | 45.1% (1,913/4,239) 63.5% (40/63) | 2.1 | 1.24,3.66 2.09 | 1.22,3.60
Water treatment No | 71.2% (3,020/4,239) 73.0% (46/63) Reference | 0.759
Yes (strain through | 28.8% (1,219/4,239) 27.0% (17/63) | 0.9 | 0.54,1.57
cloth, let stand and
settle, boil)
Wealth score (mobile phone, motorbike, tractor, 0-1 | 63.5% (2,693/4,239) 65.1% (41/63) Reference | 0.810
camel)
2-4 | 36.5% (1,546/4,239) 09 | 0.55,1.60

34.9% (22/63)

OR = odds ratio; aOR = adjusted odds ratio; CI = 95% confidence interval; P = p-value from logistic regression model. Analysis adjusted for the survey design.

Variables with ten or more cases and a p<0.2 in the univariable analysis included in the multivariable model (child age, birth order, caretaker age, drinking water source).

*893= number of vaccination books seen by research team
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Table 7.6

Univariable and multivariable analysis of associations with any noma cases (Stage 0 to 5), 6-15 years.

Study population Univariable analysis Multivariable analysis
Proportion of all Proportion OR CI P aOR CI P
respondents; respondents with
N=2,841; %(n/N*) any noma stage;
N=129; % (n/N*)
Demographics
Child age (years) 6-10 | 74.9% (2,127/2,841) 76.0% (98/129) Reference 0.722
11-15 | 25.1% (714/2,841) 24.0% (31/129) 0.93 0.64, 1.36
Child gender Female | 55.4% (1,573/2,841) 45.7% (59/129) Reference 0.036 Reference | 0.031
Male | 44.6% (1,268/2,841) 54.3% (70/129) 1.50 1.03,2.20 1.52 1.04,2.22
Birth order 1-2 | 50.2% (1,426/2,841) 55.8% (72/129) Reference 0.186 Reference | 0.613
3 or more | 49.8% (1,415/2,841) 44.2% (57/129) 0.79 0.56, 1.12 0.90 0.61, 1.34
Feeding practices
Colostrum given to baby No 12.1% (341/2,826) 11.7% (15/128) Reference 0.856
Yes | 87.9% (2,485/2,826) | 88.3% (113/128) 1.06 0.57,1.98
Frequency of the child eating pap per <l ornever | 28.5% (811/2,841) 36.4% (47/129) Reference 0.042 Reference | 0.136
week
1 or more | 71.5% (2,030/2,841) 63.6% (82/129) 0.68 0.47,0.98 1.87 0.83,4.21
Frequency of the caretaker preparing pap <l ornever | 28.5% (809/2,841) 38.8% (50/129) Reference 0.011 Reference | 0.015
per week
1 or more | 71.5% (2,032/2,841) 61.2% (79/129) 0.61 0.42,0.89 0.36 0.16, 0.82
Animal products eaten in the 24 hours No | 91.0% (2,585/2,841) | 94.6% (122/129) Reference 0.265

before the interview
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Yes 9.0% (256/2,841) 5.4% (7/129) 0.57 0.22,1.52
Grains eaten in the 24 hours before the No 18.2% (516/2,841) 15.5% (20/129) Reference 0.455
interview
Yes | 81.8% (2,325/2,841) | 84.5% (109/129) 1.22 0.73,2.04
Vegetables eaten in the 24 hours before No | 66.1% (1,877/2,841) 71.3% (92/129) Reference 0.293
the interview
Yes | 33.9% (964/2,841) 28.7% (37/129) 0.78 0.50, 1.23
Health
Are the teeth ever cleaned (self-reported) No 3.1% (88/2,823) 4.7% (6/128) Reference 0.372
Yes | 96.9% (2,735/2,823) | 95.3% (122/128) | 0.63 0.23, 1.73
Teeth cleaning method (self-reported) Toothbrush | 23.8% (677/2,841) 18.6% (24/129) Reference 0.654
Ash or cloth 1.9% (55/2,841) 2.3% (3/129) 1.54 0.45,5.32
Salt and water or | 16.4% (466/2,841) 15.5% (20/129) 1.26 0.68,2.32
stick
None or other | 57.8% (1,643/2,841) 63.6% (82/129) 1.44 0.82,2.52
Teeth cleaning frequency per day (self- Once or twice | 95.2% (2,687/2,823) | 93.0% (119/128) Reference 0.275
reported)
Less than once 4.8% (136/2,823) 7.0% (9/128) 1.53 0.72,3.26
Any vaccinations listed on vaccination No | 88.5% (2,513/2,841) | 86.0% (111/129) Reference 0.451
card
Yes | 11.5% (328/2,841) 14.0% (18/129) 1.24 0.71,2.17
Polio vaccination (self-report) No | 29.8% (846/2,841) 24.0% (31/129) Reference 0.131 Reference | 0.113
Yes | 70.2% (1,995/2,841) 76.0% (98/129) 1.36 091, 2.01 1.40 0.92,2.13
Child sick last 12 months No | 30.7% (871/2,841) 24.0% (31/129) Reference 0.148 Reference | 0.138
Yes | 69.3% (1,970/2,841) 76.0% (98/129) 1.39 0.89,2.18 1.51 0.88, 2.60
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How many times was child sick during 0-1 | 51.1% (1,451/2,841) 46.5% (60/129) Reference 0.379
last 12 months
2 or more | 48.9% (1,390/2,841) 53.5% (69/129) 1.19 0.81,1.74
Did you seek health care for this child in No | 50.1% (1,422/2,841) 47.3% (61/129) Reference 0.620
the last year?
Yes | 49.9% (1,419/2,841) 52.7% (68/129) 1.10 0.75, 1.63
Difficulties accessing health care (cost, Didn't seek care | 50.1% (1,422/2,841) 47.3% (61/129) Reference 0.068 Reference | 0.259
time, distance)
No difficulties | 43.9% (1,247/2,841) 41.9% (54/129) 0.99 0.63, 1.55 0.78 0.45,1.36
Yes, there were 6.1% (172/2,841) 10.9% (14/129) 1.98 1.12,3.51 1.44 0.73, 2.85
difficulties
Caretaker and household information
Caretaker age (years) Under 30 | 21.5% (611/2,841) 20.2% (26/129) Reference 0.731
30 or older | 78.5% (2,230/2,841) | 79.8% (103/129) 1.08 0.69, 1.69
Caretaker gender Female | 97.5% (2,770/2,841) | 99.2% (128/129) Reference 0.271
Male 2.5% (71/2,841) 0.8% (1/129) 0.32 0.04, 2.40
. . Other 7.6% (216/2,841) 8.5% (11/129) Reference 0.712
Primary caretaker of the child
. . Mother | 92.4% (2,625/2,841) | 91.5% (118/129) | 0.87 0.43,1.78
interviewed
Total number of household members 0-6 | 58.1% (1,650/2,841) 67.4% (87/129) Reference 0.025 Reference | 0.145
Above 6 | 41.9% (1,191/2,841) 32.6% (42/129) 0.46, 0.95 0.74 0.49, 1.11
Drinking water source Other (borehole, | 57.8% (1,641/2,841) 54.3% (70/129) Reference 0.498
river, tap)
Well | 42.2% (1,200/2,841) | 45.7% (59/129 1.16 0.79, 1.87
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Water treatment No | 69.1% (1,964/2841) 65.1% (84/129) Reference 0.376
Yes (strain through | 30.9% (877/2,841) 34.9% (45/129) 1.21 0.79, 1.87
cloth, let stand and
settle, boil)
Wealth score (mobile phone, motorbike, 0-1 | 62.9% (1,787/2,841) 70.5% (91/129) Reference 0.063 Reference | 0.190
tractor, camel)
2-4 | 37.1% (1,054/2,841) 29.5% (38/129) 0.70 0.48, 1.02 0.77 0.52,1.14

OR = odds ratio; aOR = adjusted odds ratio; CI = 95% confidence interval; P = p value from logistic regression model; Analysis adjusted for the survey design.

Variables with ten or more cases and a p<0.2 in the univariable analysis included in the multivariable model (child gender, birth order, frequency of the child eating pap per

week, frequency of the caretaker preparing pap per week, polio vaccination, child sick last 12 months, difficulties accessing health care, total number of household members,

wealth score
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Fieger et al. in 2003 (640 per 100,000 children) [7]. Differences between the two could be due
to the inclusion of earlier noma stages including stage 0 in the estimates, geographical
differences (Bello ef al. is north central Nigeria vs our northwest Nigeria), or due to
methodological differences (Bello et al. used patient record review of patients presenting at
hospital and Fieger et al. based their estimates on the number of clefts and mathematical

modelling vs our community-based cross-sectional survey).

Despite only covering two states of one country, our prevalence estimates would account for
17% of the current global WHO prevalence estimates [19]. Even though direct comparisons
between the WHO and current study estimates are difficult as the stages included in the WHO
estimates were not reported, our findings do suggest that the true burden of noma worldwide

may be higher than previously thought.

Results from this study highlight the under-reported and overlooked nature of noma. Even
though oral diseases, such as noma, are largely preventable, they impact over 3.5 billion people
worldwide (untreated dental caries are the most prevalent of these oral health issues),
disproportionally affecting marginalised groups [250]. Oral diseases are frequently more
neglected than other diseases in low- and middle-income countries, which may be linked to the
fact that modern dentistry focuses on high-technology solutions, which are unaffordable and
not currently feasible in low-resource settings [251]. This overarching neglect of oral diseases
is magnified in the case of noma, as patients live in underserved, often rural locations [32].
Many cases will never seek care, and, even if they do, noma is unknown to many health care
workers in endemic areas [21]. The condition may thus go undiagnosed, and rapid detection
with opportunities for early treatment through improved oral hygiene, nutritional support and

antibiotics, may be missed.
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The presence of acute necrotizing gingivitis, which is rarely seen in healthy children, points to
the need to assess and address risk factors at a community level with public health
interventions. Treatment with antibiotics, nutritional support and a search for underlying
diseases including HIV, measles and chronic malnutrition is essential in preventing progression

to the later stages of noma [252].

Strong surveillance systems have been the cornerstone of many successful NTD control
programmes [253, 254]. The WHO has stated that robust surveillance helps to better
understand the burden and distribution of disease, and to identify high risk populations so that
evidence-based decision-making can be used to target interventions in resource-constrained
contexts [255]. A further benefit of robust surveillance is an increase in the number of cases
identified, diagnosed and treated [256]. Due to the neglected nature of noma, surveillance
activities for active noma cases are hampered and it is unlikely that current surveillance
mechanisms adequately identify deaths from noma at community level. The mortality rate
associated with noma is unknown, but estimated to be as high as 90% if the disease is left
untreated [1]. Deaths may be primarily due to starvation, aspiration pneumonia, respiratory
insufficiency or sepsis [25, 74], and not be attributed to noma, further reducing the potential
for accurate reporting of disease burden. Our findings suggest that improved efforts to

enumerate the burden of disease are necessary.

This study highlights the need for a single classification system for the differential diagnosis
of each stage of noma, which would be beneficial in standardizing reporting of noma globally
by the clinical and research noma community. In published work, noma is often classified into
two stages (acute and chronic noma [6, 8]) or with the Montandon system (classifies noma

according to the location of the defect) [55]. The lack of standardization complicates
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comparison between different studies. The WHO noma staging system [1] is the most
comprehensive to date and includes an early-stage noma definition which is useful as it
identifies those at risk of progressing to later-stage noma. However, it lacks specificity as it
overlaps with commonly seen ailments such as simple gingivitis and acute necrotizing
gingivitis and therefore may overestimate the burden of disease. It is currently unknown what
the risk factors are for progression, nor what proportion of patients do progress to the later
stages of disease. Explicit reference to which WHO stages of noma are included in prevalence
and incidence estimates as well as improved detail of the method employed in these estimations
would greatly improve our ability to compare findings across studies. The lack of consistency
of approach to assessing the incidence and prevalence of noma in the literature and the lack of
real investment in assessing the true incidence and prevalence of this condition particularly in
regions that bear the highest global burden, contributes to the ongoing neglect of this disease

and the populations it affects.

Study findings indicate that children aged between three and five years had a higher prevalence
of noma in comparison to those aged two years or less, a finding corroborated by other studies
[53, 67, 68, 71]. We hypothesise that this finding is likely due to the relationship between child
feeding practices in Nigeria and malnutrition as a risk factor for noma. Our study did not
identify an association between malnutrition and noma. However, other studies have shown
that rural Nigerian children typically transition to a limited diet after being breastfeed until 24
months of age [181, 257]. This has shown to result in higher levels of malnutrition and stunting
[257] and therefore, a potentially higher risk of developing noma. This discrepancy in our
findings in comparison to other studies, could be due to the fact that our population had early-

stage noma, whereas other studies could have identified the association between malnutrition

170



and late-stage noma. It is also possible that late-stage noma could cause malnutrition if the

child was having difficulties eating due to the noma infection.

Our findings showed that older (aged six to 15 years) male children were more likely to have
any stage of noma in comparison to older female children. We do not know what would explain
this finding as we would not expect an inherent difference in gender in noma development.
However, this association could point to risky behavioural traits that may be more common in

males in this setting. This finding warrants further research.

We showed that various factors relating to pap preparation and consumption were linked to not
having Stage 1 and 2 noma amongst the whole study sample and of any stage noma in the six
to 15 year old age group. It is difficult to explain this finding as it could be due to a lack of
access to food or that pap made more frequently has less chance of becoming contaminated
(thus causing less disease) as it is stored for shorter periods of time. A Nigerian study showed
that when mothers prepared food far in advance, contamination was more likely to occur [258].
A further Nigerian study in Kebbi State showed that pap was contaminated with high levels of
Salmonella in comparison to other commonly eaten foods [183]. This association with food
preparation affected children in the older age group who are more reliant on this food source

compared to the younger children.

This study further indicated that having a well as the main water source in comparison to other
water sources such as a borehole, river or tap, was associated with having noma in the 0-5 year
age group. Well water has a high risk of contamination from nearby pit latrines or livestock
[56], and the consumption of contaminated well water is a risk factor for diarrhoea [118], which

in turn is a commonly identified comorbidity for children with noma [59].
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Vaccination coverage in all eligible children included in the study was low. Even though this
result prevented us from exploring whether vaccination is associated with noma prevention, it
does confirm findings from other studies in rural Sokoto State, where up to 70% of children
were not vaccinated against measles and other common childhood diseases [8]. Low
immunisation coverage is an important indicator of struggling societal systems in need of
multi-sectoral improvements, including access to quality timely health care, access to safe
drinking water, improved nutrition, and security. Prevention efforts should also include early
detection training with health care workers, and setting up effective referral pathways. These
initiatives are resource-intensive and require large-scale investment of time, money and human

resources.

This study had a large sample size and robust approach to sampling and analysis, and we are
confident that prevalence estimates are broadly representative of the study area. However, a
few limitations should be considered. This cross-sectional study was conducted on a disease
with an extremely rapid clinical progression with onset to death taking as little as two weeks
[1]. Thus, it is possible that Neyman bias was present and we only identified a fraction of noma
cases that occur. The research team did come across Stage 5 noma patients in study villages,
but not in households included in the study. These patients were referred to the NCH for care.
The sample size was calculated using the only available, but nonetheless, relatively out-of-date
data with the household size used only representing Sokoto and not Kebbi, this could have
influenced the findings of the study. It is possible that if we had reached the calculated number
of clusters (181) or had a study with a larger sample size, we could have identified children
with the later stages of disease. Some of the answers were self-reported by caretakers, which
could have introduced social desirability bias that either inflated or deflated the risk factor

associations found in the study. This aspect was mitigated by anonymising the survey and
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trying to phrase questions in contextually acceptable ways. Data on some risk factors, such as
comorbidities, water quality, and malnutrition in older children was not collected, limiting our
ability to identify associations with these factors. It is difficult to interpret the results of
questions asking about consumption of any food and specific foodstuffs in the 24 hours prior
to the interview and associations with noma as respondents with noma could have difficulty
eating in general and would thus have been less likely to report eating at all. The measurement
of malnutrition using only the MUAC was a limitation as this tool is useful to diagnose severe
acute malnutrition but noma is reported to be associated with chronic malnutrition often
accompanied by stunting. Finally, the challenging security situation limited the areas the
research teams could access. This may have introduced selection bias, and an under-estimation
of noma and malnutrition prevalence, as we did not visit the hardest to reach communities who
were likely most vulnerable to noma infection. Future research on the burden of noma should
be combined with existing surveillance systems for other disease and research activities such

as malnutrition and vaccination surveys.

Noma meets the criteria of a NTD as defined by the WHO: it is a preventable disease that
affects children in low-resource contexts; children that survive will have life-long physical and
mental health sequelae; and there is a poor understanding of the disease, its pathogenesis and

global burden [259].

This study has shown that the prevalence of any stage of noma is higher than previous
estimates. While we did not find any later stages of the disease, the high rates of simple
gingivitis and the presence of known risk factors for noma (low vaccination rates, malnutrition
and poor access to health care) suggest the need for improved coverage of preventative

interventions and access to care in northwest Nigeria. Our prevalence estimates are greater
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than those for snakebite in Nigeria (497 per 100,000 people), which the WHO recently
recognised as a NTD [260]. Noma prevention and control will require a concerted health
systems approach. Adding noma to the WHQ’s list of NTDs will facilitate global attention for
noma and the allocation of much needed resources to those countries where noma continues to

be a persistent public health problem.
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Chapter 8 Discussion and recommendations

This chapter presents a synopsis of the key findings of the thesis in relation to the initial aims
and objectives, the overarching themes and the recommendations for policy, practice and future

research.

8.1 Synopsis
The main aim of this thesis was to refine our understanding of the biopsychosocial features of
noma, its epidemiology and treatment in northwest Nigeria. Through the various studies

included in the thesis, we were able to address the three key objectives:

1. Assess the distribution of noma among children in Sokoto and Kebbi States, northwest
Nigeria.
2. Identify factors associated with noma in this setting, including factors influencing

health-seeking behaviour and risk factors for the development of noma.
3. Gain an understanding of the biomedical and non-biomedical care provided to noma

patients in this setting.

Firstly, we examined the literature on noma (Chapter 2) which clearly demonstrates the paucity
of knowledge on the distribution of noma globally and in Nigeria. The literature review further
illustrated the changing distribution of noma from the 1800’s to 2019. Crude estimates of
global prevalence and incidence found in this review have not been updated since 1998 [19].
Secondly, recognising the need to update and expand on current prevalence data for noma in
Nigeria, we conducted a community-based cross-sectional prevalence study in the two
northwest Nigerian states of Sokoto and Kebbi (Chapter 7). The study included 177 clusters,
3,499 households, and 7,122 children. The prevalence of noma for 0-15 year olds in this area

was 3.3%. Although no late stage noma patients were identified, the relatively high prevalence
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of simple gingivitis (3.1%) demonstrates that this remains a population at risk for developing
late stage noma. Most prevalence and incidence data reported from Nigeria prior to this study
arose from hospital-based surveillance systems, which are likely to only detect more serious
cases that have successfully sought care [7, 42, 239]. Our study represents the first population-
based noma prevalence study in Nigeria and provides a more comprehensive view of disease

distribution in these states.

Thirdly, we identified factors associated with noma in this setting, including factors influencing
health-seeking behaviour. Chapter 3, a qualitative study showed the varied beliefs about noma
causes including birds and insects, interference from the spirit world and preceding cases of
disease (measles was specifically mentioned). These beliefs impacted the health-seeking
decisions of caretakers, with several seeking care at traditional healers who treat not only the
physical but also the spiritual manifestations and causes of disease. Reasons for traditional
healer use were also noted by caretakers in Chapter 6 and include issues surrounding trust,
affordability and distance to care when compared to biomedical services. Even though
biomedical care was free for patients at the NCH, other costs such as childcare and a loss of

income posed additional barriers to this type of care.

Fourth, risk factors for the development of noma were explored in both the case control study
(Chapter 4) and the prevalence study (Chapter 7). Notable risk factors centred on food, water
and caretakers and child demographics. These included: pap being consumed more than once
per week, pap being prepared less than once a week, a well point as the main water source, the
mother not being the primary caretaker, the caretaker being unmarried and the child being aged
between three and five years. The differences in risk factors identified in these chapters is

likely due to the different sample populations included in these studies. Cases in the case
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control study were hospital-based, compared to the community-based identification of cases in

the prevalence study.

Fifth, we explored the biomedical surgical care available at the NCH as well as the care
provided by traditional healers living in the villages of the patients in Sokoto State. The
literature review (Chapter 2) showed the importance of seeking care in the early reversible
stages of disease and the positive impact receiving antibiotic treatment, nutritional support and
wound debridement had on noma mortality and morbidity. The review also highlighted the
limitations of biomedical care for noma patients. These included the lack of outreach to
communities at risk, health care workers’ low levels of knowledge about the disease, and the
inadequate amount of follow-up conducted after surgical treatment to provide care such as
physiotherapy and assess longer-term outcomes. These limitations were echoed in the
outcomes study (Chapter 5) which showed that surgical care reportedly improved patients’

quality of life, but had limited improvements in patients’ functional outcomes.

In Chapter 6, traditional healers reported that they believed the different stages of noma were
different diseases. Treatment of noma in the oedema phase included herbs, ointments and the
creation of bleedings marks. However, several healers noted they had not treated the later
stages of the disease. Traditional healers also reported referring these patients to biomedical
health care centres, reflecting their recognition and acceptance of biomedical care alongside
traditional interventions. Qualitative studies in Chapters 3 and 6 highlight the importance of
traditional healers as a first point of call for noma patients. However, this can result in delayed
access to biomedical care at a crucial point in the patient pathway when progression of the

disease is most preventable. Figure 8.1 below illustrates an example of the various
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Figure 8.1

Example pathways to care for noma patients in northwest Nigeria.
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pathways to care for noma patients in northwest Nigeria, the factors associated with the disease

in this setting and the care options available to patients.

8.2 Noma: an invisible and neglected disease

Noma is a disfiguring disease that affects vulnerable populations who live in underserved
communities. A pervasive theme across this thesis is that noma patients and the disease itself
remain invisible within the communities they reside, the health systems that are supposed to
serve them and the global health community. These layers of invisibility are all interwoven
and exercise influence upon one another (Figure 8.2). If a disease is invisible, it will likely be

neglected.

At the United Nations Human Rights Council in 2011, Jean Ziegler stated that “Noma is a
neglected disease: neglected by the medical community, by governmental authorities, by major
private donors and by public opinion. The persistence of noma in today’s world raises doubts
not only about our morality, but it comes to prove that the human rights of children, the most
vulnerable members of the international community are being severely ignored and violated”
[261]. Noma has been labelled a neglected disease by several other authors for many decades
as indicated by the titles below:

- Noma : a neglected scourge of children in sub-Saharan Africa (1995) [238]

- Noma: a neglected enigma (2013) [209]

- Noma: neglected, forgotten and a human rights issue (2015) [58]

- Noma: overview of a neglected disease and human rights violation (2017) [57]
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Figure 8.2

Invisible noma: depiction of the levels of invisibility of noma as shown in the

thesis.
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Despite these pleas over many decades and the evidence generated that indicates the neglected

nature of noma, the disease remains neglected on several fronts discussed in more detail below.

At the first layer are the individuals experiencing the direct consequences of noma. Our
research has shown that noma affects children aged between three and five years who are
predominantly cared for by someone other than their mothers. These children were shown to
have a poor variety in their diet and a recent history of illness. Such factors highlight the
vulnerable and marginalised nature of noma patients who predominantly live in areas of
socioeconomic need and have limited voices of their own. Our studies further showed that
caretakers of noma patients were frequently unmarried and often female. Movements of
females in this setting are limited to their residential compounds due to cultural and religious
norms [136]. This heightens the invisibility and neglect of noma patients who rely on female

C&I’CgiVCI‘S to access care.

Our findings showed an additional layer of invisibility is added to noma patients and caretakers
due to the significant stigma associated with the disease. Caretakers and patients are ostracised
by family and friends, resulting in mental health strain, a finding corroborated by others [162—
164]. The outcomes study in Chapter 5 demonstrated that when noma patients are provided
with surgical care, stigma and social isolation are reduced. Patients reported less invisibility
and greater societal inclusion by attending school, having friends and perceiving marriage as a
possibility after their surgery showing that access to timely care can reduce stigma and the

resulting invisibility.
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A third layer of invisibility occurs at the population level. Noma cases are frequently reported
in low socioeconomic populations such as those found in northwest Nigeria [11, 32, 38, 41, 70,
262, 263]. Our community-based prevalence study showed that there is a large population at
risk of developing later stage noma. Populations living in poverty are at times ignored, and as
such, the diseases affecting these marginalized populations are also ignored by the governments

and health systems that serve them [58, 70].

In northwest Nigeria, our studies showed that participants had limited access to biomedical
health services and low vaccination coverage rates. These factors add weight to previous
studies which found that a lack of access to quality care and vaccine preventable comorbidities
were associated with increased risk of noma [2, 8, 147]. In the absence of a functional and
accessible health system infrastructure, noma precursor conditions and cases cannot be
detected or timeously managed, further compounding the political and social invisibility of this

disease.

This invisibility in the biomedical health system was mirrored in Chapter 6 where traditional
healers noted that many of them had not seen cases of the later stages of disease. As traditional
healers are frequently the first port of call for any health issues, this could indicate noma
patients are either kept at home or, due to the rapid progression of the disease, die before
seeking care. Thus ensuring patients remain unseen and unnoticed by traditional and

biomedical healthcare providers.

The thesis literature review has shown that despite the major developments in healthcare and
health research since noma was first identified, noma remains a poorly understood disease in

the global health community. There are only a handful of robust epidemiological studies [3, 8,

182



10, 17, 20, 22, 23, 34, 40-43, 56, 107, 117] making comparison between our study results and
others difficult. The invisibility of noma within the global health community could be
explained by the reported relative rarity of the condition and the fact that geographic clustering
of cases has tended to occur in hard-to-reach communities such as northwest Nigeria. This
means that even for those who do want to study the disease, conditions are challenging. A
further reason could be the limited presence of noma in international health dialogues. This
limits the amount of resources allocated to researching noma, adding to the circular nature of

the invisibility of noma within the global health community.

Based on the invisibility and neglect of noma, we offer several recommendations for policy,

practice and further research.

8.3 Recommendations for policy

The strongest policy recommendation from this thesis is to further support the advocacy of the
addition of noma to the WHO NTD list [57, 58, 113, 209, 238, 261]. NTDs are characterised
as diseases that do not have a strong political voice, affecting people with a low status in public
health priorities, living in remote, rural areas, in conditions of poverty [259]. Noma meets all

of these criteria.

However, the WHO have stated that there are two main reasons for the deliberations over
including noma on the WHO NTD list. Firstly, there have been discussions over whether to
classify noma as an infectious disease or as a dermatological condition [264]. This difficulty
in classification should not however cause a delay as there are NTDs that are infectious diseases
(leishmaniasis), and others that are not infectious (snake bite), and there are others that are

dermatological in nature (scabies). The second reason for deliberation is that noma is not
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strictly a tropical disease [264]. Tropical diseases are labelled as those found in the areas
around the equator between the lines of the Tropic of Capricorn and the Tropic of Cancer [265].
This point is valid, the maps in Chapter 2 have shown the global distribution of noma. However,
several diseases on the WHO NTD list including snakebite [266], scabies [267], dengue [268],
rabies [269], leprosy [270] and Chagas [271] are present in non-tropical regions but are still
included on the list. Therefore, geographical distribution should not stop noma from being
added to the WHO NTD list. It is also possible that the non-inclusion on the WHO NTD list
is linked with the fact that acute noma can be treated with relatively inexpensive and widely
available antibiotics meaning it is not a target for pharmaceutical companies which contrasts
with other diseases on the list which have significant interest for these companies, including

snake bite.

The addition of noma to the WHO NTD list could raise awareness about the disease and boost
much needed funding for prevention, treatment and research. For example, since the inclusion
of snakebite onto the WHO NTD list, this cause has received several large scale donations such
as USD$102 million from the Wellcome Trust [272]. Many funders rely on the WHO NTD
list to make donation decisions, including the Bill and Melinda Gates Foundation, USAID and
UK Aid. In 2014, diseases on the WHO’s NTD list received an estimated USD$300 million
in donations [259]. Furthermore, the addition of noma to the WHO NTD list could boost
national awareness and funding. In Nigeria, there have been successful eradication campaigns
for other diseases such as Guinea-worm in 2009 [273]. This cost the Nigerian Ministry of
Health USD$2 million [273]. This figure far outweighs the 2018 available budget for noma

from all sources which stood at USD$138,780 [241].
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8.4 Recommendations for practice

The thesis provides recommendations for practice including health system strengthening,

training initiatives and the adoption of a singular noma classification system.

8.4.1 Health system strengthening

To decrease the number of noma cases, three main areas of improvement to the health system
have been identified: increasing access to care, preventative activities and the creation of a
robust surveillance network. As these are broad health systems initiatives, they would be

beneficial in curbing the incidence of noma and other childhood diseases simultaneously.

8.4.1.1 Access to care

Our findings identified several barriers to care in the northwest Nigerian setting including time,
money and distance. These challenges lead to the need for several improvements in health care
access. The number of health centres and health care workers needs to be increased, as does
their distribution into rural areas [ 129, 274]. Whilst noma does occur in urban settings, the risk
factors for noma are more frequently found in rural areas. Increased rural health services would
need to be paired with health financing programmes which would aim to remove the
catastrophic health expenditure faced by many families of noma patients. A further area of
focus should be the creation of effective and efficient referral mechanisms. This would mean
that noma patients could access the type of care they need in the crucial early stages of the
disease. Improving access to healthcare would not only reduce the incidence of noma but also

other common childhood illnesses.
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8.4.1.2 Preventative activities

This thesis has shown that noma has devastating consequences, and even for those who survive
and are able to access surgical treatment, outcomes in terms of functionality are limited. As
such, focus should be placed on preventing noma. By removing the main risk factors associated
with noma development (low vaccination rates, malnutrition and poor oral hygiene) there

would be a reduction in the incidence of noma and other childhood diseases.

The creation of a functioning vaccination system that reaches even the most rural communities
is an important first step in the prevention of noma. This system would need to be adequately
resourced and provide continual high coverage. Due to mistrust in vaccines in this setting, this
system would need to be paired with an awareness campaign about the safety and efficacy of

vaccines which should involve community and religious leaders [275-277].

Programmes focussing on improving the nutritional status of children could be a further
effective mechanism in the prevention of noma. This would yield numerous other health
benefits to this population. As stated in this thesis, most acute noma cases occur in children
aged between two and five years and so interventions should focus on caretakers of young
children. These should include providing prenatal care and nutritional assistance for mothers
as the first one thousand days of a child’s life (including time spent in utero) have been shown
to be instrumental in the health outcomes of children [278]. Infants born with a low birth

weight are also at higher risk of contracting noma [239].

Oral health care is a major public health issue in Nigeria where there is a high prevalence of
dental caries and periodontal diseases [145]. Poor oral health is a recognised risk factor for

noma [34]. Limited access to oral health services is an issue in this context. There are an
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estimated 1.2 dentists per 100,000 population members [145]. A school- and community-
based oral health programme would provide access to dental care. This has proven to be an
effective option in Ibadan, Nigeria [279] and could be an effective means of diagnosing and
treating the early reversible stages of noma in other Nigerian states. However, interventions
within dental health programs alone may limit the health care system’s ability to help these

children most effectively and so system wide interventions are needed.

These three preventative activities could be achieved through the deployment of mobile health
care workers. Such workers could provide immunization services, monitor nutritional and oral
health status, identify cases that need referral and deliver health education talks. These efforts
could build trust in the health system and offer protection from a host of childhood diseases
[184, 280]. Moreover, these mobile healthcare workers could improve the functioning and

geographical reach of other routine healthcare services.

8.4.1.3 Surveillance

A strong recommendation from this thesis would be the strengthening of the surveillance
system for noma in Nigeria in particular, but also in other endemic countries. An improved
surveillance system would assist in gaining a better understanding of the incidence, spatio-
temporal distribution and burden of diseases, which, in turn, is essential for prevention, control
and elimination [281, 282]. The smallpox and polio eradication programmes provide
convincing examples of the critical role played by a globally organised approach in linking

surveillance data to targeted, swift and effective public health responses [281].

Noma is a notifiable disease in Nigeria, however, the Nigerian Centre for Disease Control

believe the case numbers being reported are a gross under-estimation of the true burden of
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disease [240]. There is a need to strengthen the national noma surveillance system. At this
point, the most effective form of surveillance would likely be a combination of active health
facility-based (new cases detected in health facilities by health care professionals) and
population-based surveillance (cases identified in a defined population or at a community level
who are not presenting at a health centre). In 2017, the Nigerian Centre for Disease Control
adopted the Surveillance and Outbreak Review Management System, a digital surveillance tool
which is now functional in 15 health facilities across 11 states [283]. This could be a useful
tool (once fully rolled out) for the rapid surveillance of noma at a health facility level. To
ensure the effectiveness of this surveillance system, large scale training for health care workers

and surveillance officers would be required (discussed below).

One unique method of surveillance which has been effective in the mapping of onchocerciasis
(river blindness) is the use of rapid screening in high risk areas [282]. This could be useful in
terms of noma in that active community-based surveillance initiatives could first target
communities with high levels of known noma risk factors. These could include areas with low
vaccination rates or areas with recent measles outbreaks, high levels of malnutrition or food
insecurity, areas where most citizens use well water or in water scare settings and areas where
government clinics or non-governmental organisation partners (such as Operation Smile,

Mercy Ships, Smile Train or MSF) have identified noma cases.

8.4.2 Training initiatives

The MSF and Nigerian Ministry of Health outreach team train community members and health
care workers on the stages of noma and appropriate treatment protocols for each stage. This
team visits approximately 30 villages each month training approximately 500 community

members. Whilst this is an impressive effort, the thesis suggests there is still a substantial
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knowledge gap that further training could fill. The main focus areas should include community

awareness raising and health care worker trainings.

8.4.2.1 Healthcare worker training

Wide scale healthcare worker trainings with biomedical and non-biomedical care providers
(nurses, doctors, dentists, pharmacists, traditional healers and traditional birth attendants) could
facilitate better surveillance initiatives, more efficient treatment and referrals to the correct
points of care and assist with generating interest in noma. These trainings should focus on
educating health care workers on the early signs and symptoms of the disease, identification of
the different stages of disease and the timeframes for progression between stages, the risk
factors for the disease (to encourage discussions around prevention), the language used to
describe the disease (to enable improved patient interaction) and the appropriate treatment
regimens for each stage. These trainings should be paired with the creation of efficient referral
pathways between biomedical health centres and from non-biomedical health care providers to
biomedical health centres. In other African settings, traditional healers have been recruited to
serve as community health workers through training and support by nearby health facilities
[284]. This could be a strategy for the effective inclusion of traditional healers in noma

interventions.

8.4.2.2 Community-based awareness raising and training

Awareness about the biomedical causes and treatment protocols for noma in northwest
Nigerian communities is limited, indicating a need to improve awareness about the disease.
Awareness raising campaigns should focus on educating community members looking after
children who are at risk of developing noma. These awareness campaigns should include the

importance of a well-balanced diet, hygienic pap preparation practices, the importance of
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boiling well water, healthy oral hygiene practices, the early signs and symptoms of noma and
the urgency with which health care should be sought. The various names for noma identified
in this thesis should be included in these awareness campaigns to ensure community members
know which disease the campaigns are targeting. The beliefs about the causes of disease should
also be discussed in face to face trainings and included in other messaging methods. Radio
adverts, fliers handed out at village events and posters hung in prominent positions in the
villages (mosque, shop, health centre) could be effective means of alternative communication.
These would need to be well illustrated to accommodate for the low levels of literacy in noma
endemic countries. Public messaging tools should be paired with a hotline number which
allows for speedy referrals. Testing the success of each awareness raising approach will be

important to determine the most affordable and effective methods for scaling programmes.

Including community leaders (religious leaders, village chiefs, village elders and school
teachers) will assist in gaining community trust and acceptance for all initiatives (prevention,
treatment and research). Community leaders are frequently the first port of call for patients if
they are seeking advice or financial assistance to take their children to health care facilities.
Tailor-made trainings for this group should include information on the importance of
supporting unmarried mothers and caretakers of children who are not the biological mother in
raising their children specifically at times when the child is sick. Information should also be
given about the causes and treatment options available for noma, the early signs and symptoms,
the speed with which care needs to be sought and the best referral options for patients from

their communities.
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8.4.3 Single noma classification system

There are numerous classification systems and descriptions of the staging of noma in the
literature, making comparisons of study results difficult. These include classifying noma into
two stages, acute and chronic noma [10, 31, 32], the Montandon system which focuses
classification on the area of the face implicated [55], the WHO noma classification system
which classifies noma according to distinct stages of clinical progression [1] and the NOITULP
grading tool which classifies noma cases based on the percentage loss of each anatomical unit
[38]. This thesis has utilised two of these tools, namely the WHO noma classification tool and
the NOITULP grading tool. However, these tools have limitations. The WHO classification
system is useful as a surveillance tool; it is sensitive but not adequately specific. It is intended
to assist surveillance staff and affected communities in identifying the stages of noma. As the
tool includes the more commonly seen ailments of simple gingivitis and acute necrotizing
ulcerative gingivitis to ensure populations at risk are identified, and the fraction of patients with
these conditions who go on to develop the later stages of noma is unknown, the tool may
overestimate the true burden of disease. This tool also classifies the later stages of disease as
inactive which is not necessarily true as the defect created by noma heals with contracture and
as the child grows the scar contracts and this can cause further damage including the exposure
of teeth or the opacification of the exposed eye leading to blindness of the affected eye. The
NOITULP scale is not a classification of noma stage, but a classification of anatomical loss of
the nose, the outer cheek and the inner lining of the cheek, the upper lip and lower lip, and the
degree of trismus [38]. This is a useful tool to determine priorities for surgical reconstruction
and understanding the outcomes of surgical care of later stage noma patients, but cannot be
used as a diagnostic tool. Further research is needed to assess the most appropriate tools to
use, but even with these limitations, the adoption of the WHO tool for surveillance along with

the NOITULP scale for surgical classifications would allow for standardisation in noma
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reporting for each stage of the disease as well as the clinical outcomes. This could lead to
clearer estimates of each stage of noma being identified and allow for easier comparison of
study results. The WHO tool should also be embedded in training materials such as

information booklets and educational messaging.

8.5 Recommendations for further research

Future research should be paired with education and training for respondents and in areas where
the research is conducted. Topics covered should be based on the needs identified for the target
populations. These may include the naming of the disease, risk factors and appropriate referral
practices. This would mean that research initiatives have a positive impact for the respondents

and communities in which the research tasks place.

Further robust studies need to be undertaken to examine the associations found in this thesis.
Along with these studies, based on the findings of the thesis, the main recommendations for
future research are to better enumerate the burden and distribution of noma, gain an
understanding of the proportion of cases that progress from one stage to the next, and the risk
factors for this progression, create evidence around the main gaps in biomedical health care
workers knowledge about the disease, conduct an economic evaluation of the impact of noma

and to validate a Hausa quality of life tool.

8.5.1 Distribution and burden of noma

The thesis assessed the prevalence of noma in two states in Nigeria. One of the main gaps in
knowledge remains the national distribution and burden of disease. Specifically, the incidence
of noma is unknown. A prospective cohort study would enable an assessment of the incidence

of noma, and offer an opportunity to more accurately assess risk factors for the disease. A set
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number of randomly selected villages could be included, and all children in those villages could
undergo oral examinations once a month over a year long period. This would enable the
detection of all stages of noma. This study would however, be resource- and time- intensive,

especially considering the rare nature of noma.

We recognize that there are many other issues these communities face. Cross-cutting initiatives
that address more than one disease, strengthen reporting structures and upskill human resources
may be more beneficial than vertical noma initiatives. Future initiatives to gain a better
understanding of the distribution and burden of noma could be incorporated into vaccine
coverage surveys, surveillance initiatives for other diseases listed as high priorities in the
country (lassa fever, yellow fever, cholera and measles [283]) or malnutrition surveys. Nigeria
conducts SMART nutrition surveys twice a year in the areas most prone to malnutrition
(northern Nigeria) and nationally once every two years [285]. The 2018 national SMART
survey included 19,471 children aged between 0 and 59 months across all 36 states in Nigeria
[285]. If oral health screening was included in these surveys, this would provide national
estimates for the prevalence of any stage of noma and would provide the largest data source on

noma prevalence in Nigeria (and globally).

8.5.2 Progression to later stage noma and death

This thesis has shown there is a lack of evidence around the proportion of cases who move
from each stage of noma to the next, as well as the risk factors for this progression. This
knowledge would offer useful information to identify opportunities for interventions. A cohort
of patients with simple gingivitis could be followed and offered the WHO prescribed standard
of care [1]. This would allow for an assessment of the number of cases that develop to the later

stages of disease, and an assessment of the risk factors for progression. Alternatively, a
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randomised trial could be conducted with one arm receiving the standard of care, and another
arm receiving interventions specifically designed for noma treatment (mouth wash etc.). This
study would also offer information on the most effective treatment protocols to stop cases from
developing the later stages of disease. If specific risk factors are found for progression during
this crucial time, intervention options could be taught during health care worker and
community awareness campaigns. There are several ethical issues, particularly around what
treatments are offered to each arm of the trail (the use of placebos would not be ethical in this
instance as there are known effective treatments). It is also possible that providing the standard
of care would prevent cases from developing to later stage noma, which would lead to an under-
estimation of the proportion of cases that progress. These studies are also logistically complex

and the sample size would be very large which could prove difficult in this context.

An alternate idea would be to conduct a modelling study to assess the contribution of specific
factors to the progression of the disease. Factors such as immunosuppression, malnutrition,
child and caretaker demographics and feeding practices could be included in these models
which may offer predictions on the roles each factor plays in the progression of the disease

which could then provide evidence for prevention programmes.

As this thesis has shown, the true mortality rate of noma is unknown. Ascertaining noma
mortality in the absence of intervention using a prospective study design is not ethical, but a
retrospective mortality survey at a community level or paired with a malnutrition survey may
provide this information. Using a structured verbal autopsy, with questions focussing on
assessing if the cause of death was from noma, it would be possible to ascertain how many

deaths could be attributed to the disease. Recall bias would be a limitation in this study.
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8.5.3 Knowledge, attitudes and perceptions of health care workers

This thesis has elucidated gaps in knowledge of traditional healers, and the literature review
revealed that biomedical knowledge on noma was sub-optimal. A cross-sectional study
assessing biomedical health care workers’ knowledge, attitudes and perceptions of noma in
Nigeria could yield useful information which highlights the gaps in knowledge of health care
workers. These points could be the main items covered in health care worker trainings.
Tailoring these trainings around the identified gaps in knowledge could increase the

effectiveness of this intervention.

A further approach to determining health care workers’ knowledge of noma would be to assess
which medical school and tropical medicine curricula include sections on noma. This would
be useful to assess both in Nigeria and other noma-afflicted countries but also more broadly
among international tropical medicine programs which attract students from regions across the
globe. These include the Liverpool School of Tropical Medicine (UK); London School of
Hygiene and Tropical Medicine (UK); Institute of Tropical Medicine (Peru); Royal Tropical
Institute (Amsterdam) and the Kenya Institute of Tropical Medicine and Infectious Diseases

(Kenya).

8.5.4 Economic evaluation

The thesis has shown the impact the disease has on both the patient and the caretaker in terms
of the emotional toll as well as the impact on quality of life. In 2013, the Swiss Tropical Public
Health Institute group calculated that 1-10 million disability adjusted life years were lost due
to noma, the estimate is wide due to uncertainties about incidence, mortality, and surgical
rehabilitation [57]. This estimate is similar to the 2010 Global Burden of Disease study for

disability adjusted life years of other neglected tropical diseases (0.14-3.32 million years)
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[286], highlighting the comparable nature of the economic burden of noma. Further studies
assessing the economic impact of noma may highlight the significant costs of this disease for
both the patient, the health system and society. This would provide useful information for

advocacy, funding and policy efforts.

8.5.5 Quality of life scale in Hausa

As indicated in the outcomes study, there is currently no validated quality of life scale in Hausa
(the predominantly spoken language in northwest Nigeria). This makes it difficult to robustly
measure the improvement in noma patient’s quality of life. This measure should be the focus
of treatment programmes and needs to be incorporated in initiatives set up to monitor the
efficacy of surgical treatments. Designing and validating such a tool would provide an
opportunity to minimize the neglect of this aspect of noma care and would be useful for a range
of other assessments in this setting. A previous study assessing quality of life changes for noma
patients in Ethiopia utilised a semi-structured interview [111] which provided useful insights
into the noma specific changes to this metric and could be used as a basis for the standardised

noma assessment tool.

8.6 Conclusion

In conclusion, this thesis provides a unique view of the biopsychosocial features, epidemiology
and treatment options for noma in northwest Nigeria. Noma is a disease which is indicative of

a weak health system and socio-economic environments of extreme deprivation.

Intervention programmes should include wide-spread health system improvements which
could address a host of risk factors for noma, and simultaneously other childhood diseases.

These include increasing access to quality health care (including vaccinations) and referral
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mechanisms, predominantly in rural areas, and the creation of a robust surveillance network.
Health financing initiatives would need to be paired with these improvements. Nutritional
programs aimed at caretakers of young children and community based oral health initiatives
could also be effective mechanisms to curb the number of noma cases. Trainings with
healthcare workers and community members are necessary to ensure awareness of noma is

improved in endemic settings.

The combined findings of this thesis highlight the neglected nature of noma and make a strong
case for placing noma on the WHO NTD list. This addition could garner awareness and open
up much needed funding streams which would allow for further research, sufficient
surveillance systems, general public health interventions and ultimately the eradication of

noma.
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Appendices

Appendix 1 MSF documents

1.1  Letter of support from MSF
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‘/' Pesitis 10014
- 1001 EA Amsteram
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’r'zomm GRENZEN el
19" April 2018

To Whom It May Concern,

RE: Elise Farley, PHD Candidate [student number FRLELIOO1})

On behalf of Médecins Sans Frontieres {Holland), | am writing this letter of support for Elise Farley to
complete her PhD through the University of Cape Town, utilizing data gathered during the course of her
empioyment with M5F as an Epidemiologist. Elise has worked with M5F officially since June 2017 and has
been involved in missions in Migeria and South Sudan. Her time in Migeria has and will be spent working on
the Operational Research initiatives of the Noma project, in Sokote, northwest Nigeria and it is through these
projects she will gather the data that will be used for her PhD.

We support her PhD candidacy and the use of data gathered through MS5F initiatives. A formal data sharing
agreement has been signed with Elise which dictates the use of the data gathered.

Sincerely,

Signature Removed

Dr. Sidney Wong
Medical Director MSF OCA

Tek +31 (0) 20 520 8845
E: sidney wong@amsterdsm.msforg

D VerenigEng Arsan Zonder GEMzEn, gRECTEVEn b 08 KAMErVan KOOpANGE| GNdEr NUITmer 41215074,
15 e NaOartandse afsing van de onamankeiio: hmantaine Mporanisstis Megechs San Frontierss.
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1.2 Data sharing agreement with MSF

Data Sharing Agreement
between
Médecins Sans Frontiéres - Holland
and

Elise Farley

This agreement between MSF-Holland (disclosing party) and Elise Farley (recipient party) is entered
into on 16™ April 2018,

Disclosing party: MSF-Holland (hereinafter referred to as “MSF”)
Name of contact person: Sidney Wong, Medical Director

Plantage Middenlaan 14
1018 DD Amsterdam
The Netherdlands

Recipient party: Elise Farley
9 Southdown, 144 2™ Ave,
Harifield Village, 7700
Cape Town, South Africa

Description/ name of data set:

The data that is shared on the basis of this agreement has been collected by MSF for the purpose
of the study entitled:

1) Risk factors for diagnosed Noma in northwest Nigeria, 2017- A Sequential Mixed Method Study
Protocol (Case control and qualitative)

2) Long term follow up of Noma patients after surgical, nutritional and mental health interventions at
the Noma Children’s Hospital in northwest Nigeria, 2018

3) Determining the prevalence of all stages of Noma in northwest Nigeria

4) Noma and traditional healing in northwest Nigeria, 2018- A qualitative study with caretakers of
Noma patients and traditional healers
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MSF is the full owner of any data related to said study/ program.

Purpose of use: To add sound, useful information to the scant body of knowledge on Noma

Method of transferring data:
All data will be transferred in an encrypted format with the encryption key stored separate from the
dataset. Each party agrees to maintain this dataset either on the supplied CD or on a secure server.

The purpose of this Agreement is to set forth the terms, conditions, and obligations concerning the
sharing of data between the parties.

Therefore, MSF and Elise Farley agree to share the aforementioned data under the following
conditions:

1.

MSF certifies that no personal health identifiers are included in this data set or that
appropriate patient consent has been obtained for all identifiable data.

Both parties agree to maintain confidentiality and privacy safeguards that were originally
created as part of the protocol or data collection. Both parties agree not to release
information about specific identifiable subjects to anyone. Only people mentioned in the
protocol will have access to the database,

During handling and storage of the data, all parties agree to abide by universally recognised
ethical principles. In particular, due consideration will be given to issues of individual
consent, confidentiality, and involvement of concerned communities.

Each party agrees to cooperate with the principle investigator (Pl) in selective reporting of
focused results so as to protect the integrity of subsequent research activities and uses of
the shared data by the originating party.

The parties to this agreement agree not to use the transferred data for commercial purpose,
and not to claim any intellectual property rights on the data.

Both parties view dissemination of research findings, both by publication and oral
presentation, as an essential objective of the research. Therefore Parties are encouraged to
publish the results of their work in a collaborative fashion for the benefit of the public,

A copy of each manuscript or abstract shall be submitted to MSF at least 30 days before
submission for publication in a journal or presentation at an international meeting. MSF
Publication shall be based on written consent of MSF and accompanied by an
acknowledgement that MSF and the host country supplied the data. Guidelines for
authorship of the International Committee of Medical Journal Editors Committee will be
used to establish authorship.

The ownership of the data remains with MSF,

The information and data provided through this agreement shall only be used for the above
mentioned purpose and according to the outlined terms and conditions, Neither party shall
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use the personal information/ data provided under this agreement for any purpose other
than that set out in this agreement.

10. This Agreement shall be in full force and effect from the first date written above for a period
of three years. This Agreement may be terminated with thirty (30} days written notice by
either party or mutual agreement of the parties.

Upon completion of the agreement, the recipient party will return all copies of the collected
data and the cleaned database. MSF commits to storing the data for at least 5 years.

11. In the event of the termination of this Agreement, the personal information shared under
this Agreement shall be returned to the disclosing party.

The undersigned individuals represent that they are fully authorized to execute this Agreement on
behalf of the respective parties, perform the obligations under this Agreement, and make all
representations, warranties, and grants as set forth herein.

MSF is willing to provide the data for use as indicated above according to the outlined conditions,
and the reciplent party and MSF agree to comply with those conditions.

IN WITNESS WHEREOF this Agreement has been signed on behalf of the disclosing party by the
Medical Director of MSF:

Signature Removed

Dr. Sidney Wong
[Name) [Date] [Signature]

IN WITNESS WHEREOF this Agreement has been signed on behalf of the recipient party by

Signature Removed

Elise Farley 16.04.2018
[Name] [Date] [Signature)

Appendices (Protocol or concept paper to be attached)
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Appendix 2 Ethical approvals

2.1

UCT ERB ethical approval

' _ UNIVERSITY OF CAPE TOWN 1
!x #’J Faculty af Haalth Selences
e Hurman Rasoarch Ethics Committes
Room E5I-36 k8 Main BuiMding
Groote Schus Hospltal
Dbasrvamty T925
Telwphona [021] 406 5467
= RUTRvEN arlafd mnductanz

05 Mewvarnber 2018

HREC REF: 425/2018

D U Mehia

Diviglon of Pubdic Health & Famfly Mediclme
sth Flaor

Falmeuth Bullding-FHS

Dear Or Mehta

PROJECT TITLE: NOMA IN NORTHWEST NIGERIA - LANGUAGE AND BELIEFS, RISK
FACTORS, TREATMENT OUTCOMES, LINKS WITH TRADITIONAL HEALTNG AND PREVALENCE
(PHD Candidata - Ma E Farlay)

Thenk yau for your respansa letter dated 12 Saptember 2018, addreszing the issues ralsed by the
Humian Research Ethlcs Committes (HREC),

It is a pleasure to Inform you thet the HREC has fermally approvad the above-mentioned shudy,
Approval I granted for ane year until the 30 Noveamba 2018,

Pleaze submit a progress formm, using the stendardiesd Anhual Report Form IF the study contlnues
beyond the approval peried, Mlease submlt a Standerd Clasure form IF the shudy |s eompdeted within tha

approval period,
{Farms can be fownd an our website: wiw.hoa

We scknowladge that the studant: Ma Eliea Ferfey will aizo e involved in thix stady.
Planze quots the HREC REF In all your correspandanca,

Plemse note that the ongoing ethical conduct of the study remains the respansibility of the prindpe|
Investigator.

Flease nota that for all studies appraved by tha HREC, the princlpal Investigator maggt obtaln appropriate
insdbutlenal appraval, whers racessary, before the research may accur,

Yours singarely
Signature Removed

ERUFESSOR M BLOCKMAN
CHATRPERSOM, FHS HUMAN RESEARCH ETHICS COMMITIEE

Federal Wide Accurans: Number! FWAQOO01637,
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2.2 Risk factors and language and beliefs study ethical approvals

2.2.1 UDUTH ethical approval - risk factors and language and beliefs study

-

USMANU DANFODIVO UNIVERSITY TEﬂﬂHIHG HI]SPITI&I. SOKOTO.

PRIVATE MAIL BAG 2371, SOKOTO - N

{ hiet bledical Dhssctad

Chairman Eoard D, Y. Ahmed waEs, FWACE

Chabmnen MLAC a
Directar of Administraccn [ir. Adris Solir, sUEs FACE

Salim Ihrahim Jafar, 0 (Socioine PP AIAN

May 16, 2017

Tate: —_—

UDUTH/MREC/ 2017 /Me. 595
el s

Elise Farley
Muedacins 5ans Fronticres
Doctors without Borders

RE: RISK FACTORS FOR DIAGNOSED NONMA IN NORTH WEST NIGERLA, 2017

With reference to your applicalion on the above subject dated 18% April, 201 an a projec titled
“Risk Factors for dlagnosed Noma in North West Nigerio, 2017", | write to acknowledge its
receipt and to convay Cthical Committes’s approval 1o you,

The approval is glien with the understanding that the data obtained would be used to
=substantiate the above topic,

Flease encura that the study is guided by the methodalogy presented inthe propuasal;

Thank vou,
Signature Removed

Praf M M. Jiva, FRACP
Chairman HREC

UDUTH, Sokoto Tel: 08063100313 08098548232, 070527 SITGE.L‘EDB]]."MHLQTQ_HE
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2.2.2 MSF ethical approval - risk factors and language and beliefs study

Ethics Review Board
Instituted by Médacins Sans Frontidres

Dr Sidney Wong

Medical Director

Meédecins Sans Frontiéres - Artsen Zonder Grenzen
Operational Centre Amsterdam

Plantage Middenlaan 14

1018 DD Amsterdam

02 May 2017

Ee: Ethics approval of “Risk factors for diagnosed Noma in Northwest Nigeria, 2017:
Sequential Mixed Method Stmdy Protocol™, Version 3.0, dated 1 may 2017, (ID: 1710)

Dear Dr Wong,

Thank you for your reply to our review of the above-mentioned protocol. We are happy with the
answers provided by the investigators. We thus approve the protocol for a period of 12 months,
until 01 May 2018. Please ensore that all people associated with this particular research are duly
mformed about the changes miroduced compared to the iihially submitted version, and that they all
receive a copy of the approved protocol.

If the study 13 not started within the next twelve months, you should submit a request for
amendment of the study schedule one month before this approval expires. If the study 15 not
completed within the next twelve months, you should request an extension of approval at least one
month before this approval expires.

Any substantial changes yon mught wish to make to the protocel must be submutted to the Ethics
Review Board through a request for amendment. for further review and approval. Anything that
may occur during the research that may affect ethical acceptability of the project, including adverse
effects on participants or unforeseen events, must be reported to the Ethocs Review Board We
would also like to remind you that the Ethics Feview Board will routinely check the reported and
published outcome measure(s) aganst the outcome measure(s) listed m the approved protocel. If
the outcome measures are changed dunng the course of the research a request for amendment
should be submatted to the Ethics Review Board.

Please notify us once the study is completed or if it is stopped. The ERB considers that a study is
finished when there is no more contact with study participants and when data are collected, cleaned
and analysed and as applicable, samples have been analysed and coded/snonymised. We would
appreciate receiving the final research report.

Please send us in due time the approval by Usman Danfodive University Teaching Hospatal
(UDUTH) Health Research and Ethics Comnuttee . Please notify us once this study 15 mitiated.

We wish you much success with the research.

Yours sincerely,
Signature Removed
Raffaella Eavinetto
Chawrperson, Ethics Review Board
of the Ethics few Bomrd

Or Raffaeis Ravinatto, Chair

Anfwerp, Beigium Frof Aasim Ahmad, Fakistan Pro¥ Liss Schwwartz, Canada

rarfrela. revinetto@ grmai_com D Sunita Sheel Bandewar, India Prof Michae! 1. Seigeld, Australa
Prof Yall Cong, China D Jerome Amir Singh, South A

DOy Jofwe Fringle, Wice-chair Frof Angurs Dawson, Auctralia Prof Edwin Wene, Kerya

Canady Dr Arma Edwin, Ghans

Jofn.pringle. sthics_ revew@ipmal.om Frof Calvin Ho, Singapars: Speaa advisors
Dr Amar jesani, Indie Prod Daris Schopper, Switzeriand

m:""m mp ._mum Frof Eunice Kamaara, Kenya Prof Rozs Upshr, Canada
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2.2.4 Sokoto ethical approval - risk factors and language and beliefs study

MINISTRY OF HEALTH, SOKOTO STATE

BLOCK 14 & 16 SHEHLU KANGIWA SECRETARIAT,
E.M.B 2113, SOKOTO STATE, NIGERIA

minhealthsgl

oriall o

SMH/1580,/V.IV 12/6/2017

Elisz Fazlev,

METF Ficld Rescarcher,
Medecirs Sans Frontiers,
Sokoto Stzte office

Migeria,
ET CLEAR [ FOR RESEARCH ON "RISKE FACTORS FOR
DIAGNOSED NOMA IN NORTH WEST NIGERIA, 2017

"[SKHREC/032/017)

I am directed to refer to yvour application on the abave and to inform vou that,
the protecel submitted was reviewed by State Health Research Ethics
Committes and found the protocol and other documents related to the SUrvey
satisfactory.

In the light of the ancve, | am further directed to convey the approval of the
committer for the conduet of the above survey. It is however, expected that,
the results of the survey will be sent to the commistee for documentation as
S00n &5 itis concluded.

Accept the congratulations of the committee on behalf of the Honourable
Commissioner, pleases.

Signature Removed
MUnAMMAD LADAN
Deputy Director: H.P.ES
For: Honourable Commissioner
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2.3 Traditional healer study ethical approvals

2.3.1 UDUTH ethical approval - traditional healer study
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2.3.2 MSF ethical approval - traditional healer study

Ethics Review Board
Instituted by Médecins Sans Frontidres

Dr Sidney Wong

Medical Director

Medecins Sans Fronti#res - Artzen Zonder Grenzen
Operational Centre Amsterdam

P

Middenlaan 14

1018 DD Amsterdam

01 June 2018

Re: Ethics approval of “Noma and rraditional healing in northwest Nigeria, 1018: A
gqualitative study with caretakers of Noma patients and traditional healers", Versdon I, dated

3 May

2018, (ID: 1824)

Dear Dr Wong,

Thank you for your reply to our review of the above-mentioned protocol We are happy with the
answers provided by the investigators and thus approve the protocol. Please ensure that all pecple
associated with the research receive a copy of the final approved protocol.

Please note that:

Please

if the study is not started within the naxt twelve months, this spproval wall not be vabd
anymore, and you should submut a Reguest for Amandment (with the new schedule and the
rationale for the delav);

after the smudy has started, any planned substanual revinions/changes fo the protocol must be
subnutted to the Ethics Review Board through a Request for Amendment, for further review
any occumences during the research that may affect s ethical acceptabality, such as serions
adverse events or other unforeseen events, must be reported to the Ethics Revisw Board;
once the smdy is complered or if it iz stopped premanrely, the Evucs Review Board should
be nonfied with an End of Sudy Nonflcarion. Please alse send us copies of the final research
report and any related publications.

send us in due time the approval by the Usman Danfodive Lniversity Teaching Hospital

(UDLTH) Health Research and Ethics Committee, and not:fy us once this study s wtiated,

We wish you much success with the research

Y ours swncerely,

Signature Removed

Raffaella Ravinetto
Chairperson, Ethics Review Board

Members of the Ethics Review Board
Or RafMacils Roviaeto, Chii

Anbwern, Beigam Frod Assirm Afmad, Pallatsir Hrof Fursice Kamasws, Kewys
refPgir ravimetf e flgenanl corn On Sunita Sheel Dendewar, India Prof Lss Schwarts, Canads

O Matnhiss Borcher, Germany Prof Mechael | Seigedd, Austrais
DOr tolur Frisigte. Wii=-ihai [r Aelakie Dounsau, Cansda & France D Jerome Amiis Singh, Soulh ARt
K gl =IBlos revisvnd gy, com ;‘::;‘éﬁLm Prof Edwin Wisss, dsiva

O Wil ymprassd Gogsohamdran, [ Specky sdvisave
D Grace Mare Ku Esostve (ffcer

et Frof Calvls Mo, Sisgapare Prof Dars Schopper, Settzeriamg

FEPENS Eacbinciy o br Amar Jesanl, [ndi Prof Ress Upsher, Canads
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2.4  Outcomes ethical approvals

2.4.1 UDUTH ethical approval - outcomes study
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2.4.2 MSF ethical approval - outcomes study

Ethics Review Board
Instituted by Médecins Sans Frontidgres

Dr Sidney Wong

Medical Darector

Medecing Sans Frontieres - Arzen Zonder Grenzen
Operational Centre Amsterdam

Plantage Middenlnan 14

1018 DD Amsterdam

27 Jupe 2018

Re: Ethics approval of “Long term follow up of Noma patients after surgical, nutritional and
menial health interventons at the Noma Children's Hospital in nerthwest Nigeria, 20137,
Version 3 dated 13 June 2018 (ID: 1519)

Dear Dr Wong,

Thank vou for your reply to our review of the sbove-mentioned protocol. We are happy with the
answers provided by the investgators and thus approve the protocol. Please easure that all people
associated with the research recesve s copy of the final approved protocol.

Please note that

if the study s not started within the next twelve months, this approval will not be valid
anymore, and you should submit a Request for Amendment (with the new schedule and the
mbionale for the delay);

after the sfudy kas started, any planned substantial revisionsichanges to the protocol must be
submitted to the Ethics Review Board through a Request for Amendment, for further review
and approval:

any occurrences during the research that may affect sts ethical acceptabality, such as serous
adverse events or other unforeseen events. must be reported to the Ethics Review Board:
once the study is complated or (71t Is stopped prematurely, the Ethics Review Board should
be notified with an End of Study Notificarion. Please also send ns copses of the final resesrch
report and any refated publications.

If vou have aot already done 5o, plesze send ns m due time the approvals from the Usman Danfodie
University Teaching Hospiral (UDUTH) Health REesearch and Ethics Committes and the Sokote and
Kabbi Minisrry of Health Ethics Departments, and notify us ence this study 15 initiated,

We wish vou much sucoess with the research.

Yours ssncerelv.

Signature Removed

Baffaells Bavinero
Chairperson, Ethics Review Board

Anfywsrp, Bigiun Frof Awsim Alead, Paktan Perd Fursce Kawaand, Keys
i geia. ravEteiiodP grssil. oo Efnmh m&m&g vl muu .
arthirs Borcherl. Gerrsaay sechial || Saipic, Autbrais
gﬂh-:mmw b Adiaide Dowssav, Cangds & Frame ¢ Jeromes Ami Simgh, South Aftics
Pros vak Cong, Cviad Frof Edin Wisrs, Eanya
Jinits. prirngle. sEhiER ruimri gl cam priplagn el
D Viyagmiad Gopichradran, Tace Somca) edenors
DGt Mok s mm Frof Caivin 10, Singapore rof Dores Schopger, Swtrerimd
v Amar Jesani, fndia Frof Ross Lpsher, Canads

241



2.4.3 Kebbi ethical approval - outcomes study




1gnature Reme




2.4.4 Sokoto ethical approval - outcomes study

244



2.5 Prevalence study ethical approvals

2.5.1 UDUTH ethical approval - prevalence study
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2.5.2 MSF ethical approval - prevalence study

Ethics Review Board
Instituted by Médecins Sans Frontiéres

MEdecms Sans Fronhéres - Artsen Zonder Grenzen
Operational Centre Amsterdam
Plantage Middenlaan 14, 1018 DD Amsterdam

cc: Renge Teemstra <Renee Teemstrafamsterdam msf org=

01 August 2018

Re: Ethics approval of “Determining the prevalence of all stages of Noma in northwest Nigeria™
Version 2 dated 4 July 2013 (ID 1548)

Dear Sid;

Thank you for your reply to our review of the above-mentioned protocol. We are happy with the
answers provided by the imvestizators and thus approve the protocol. Please ensure that all people
associated with the research receive a copy of the final approved protocol.

Please note that:

if the study is not started within the next fwelve months, this approval will not be vahid
anymore, and you should submit a Request for Amendment (with the new  schedule and the
raticnale for the delay);

after the study has started, any planned substantial revisions/changes to the protocol mmst be
submmtted to the Ethics Review Board through a Request for Amendment. for further review
and approval;

any ocowrences during the ressarch that may affect its ethical acceptability, such as senious
adverse events or other unforeseen events, must be reported to the Ethics Review Board;
once the study is completed or if it is stopped prematurely, the Ethics Review Board should
be notified with an End of Study Notification. Please also send us copies of the final research
report and any related publications.

Thank you for providing us with a copy of the letter of approval from the Sokoto State Health
Research Ethics Commitize. Please notify us once this study is initiated.

We wish you much success with the research.
Yours sincerely.

Signature Removed

Raffaella Ravinetto
Chamrperson, Ethics Review Board

Mambers of the Ethics Reviow Board
Dr Aaffaslla Rawinefto, Chair

Antwerp, Ssigium Pro Assirn Afvmad, Fakdstan Prof Eunkce Kamaary, Kenya
raffaeila, ravinehtodigmall com Or Sunifa Shesl Bandewar, fnafa Prof Lisa Schwartz, Caneda

Dir Matthias Borchert, Garmany Prof Michas! ). Seipaild, Auctraly
LGr John Fringle, Vice-chair ar;ddmm.mmanmu wmmmm
Canaga mCﬂ'Jg',Eh\fﬂ Echwirt Were, Kema
John. gnngle. ebics. reviewigmal. com BrAma Edwin, Ghana

Dr Wiayaprasad Gopichandran, Indiz Soegal advisors
mmm‘:‘,m Frof Calvin Ho, Singapore Frof Dorts Schopper, Switzertand

. Or Amar Jesant, India Prof Ross Upshur, Canada
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2.5.3 Kebbi ethical approval - prevalence study

KEBBI STATE MINISTRY OF HEALTH

(HEADQUARTERS)
GWADANGANR SECRETARIAT COMPLEX, BIRNIN-KEBBI KEBBI STATE (NIGERIA)
G-mail: ministryofhaakthkebbistate@gmall.com jj = @mohkebtiststs i offclakminisinomesttikerbistate

PMLE. 1040
R L LR B e ]

12¥ Juna, 2018

KSHREC Registration Number: 104:4/201E

Notice of full approval after full Ethical Committee Review

Re:! Protocaol full title: Determining the prevalence of all stages of Noma in
North West Nigeria.

Health Research Committee Assigned Number: 104:4/2018

Kame of Principal Investigator: Elise Farley, Epidemiologist

Address of Principal Invectigator: Medicines Sans Frontieres-operational
centre Amsteradam {OCA), Sokoto Field
Office, Sokoto.

Place of propose study /institulion: Kebbi State
Date of Receipt of Valid Application: 11" June, 2018
Date of Approval: 12" June, 2018

Approval expiration date: 12™ June, 2019
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2.5.4 Sokoto ethical approval - prevalence study

MINISTRY OF HEALTH

Block 16, Shehu Kangiwa Scoroiariag
P.MUB. 2113, Sakoto State — Nigeria
SMILISBO/VIV 1ol 08026326999, miadanskl@vaboo.com 25/6 /20185

ELISE FARLEY,

Epidemioiogiat,

Medicine Sans Frontiers- Operational Centre Amsterdam
Migeria office.

HIC CEFT CSEARCH 2 BRMININ
VAL AL sES OF NO THY ERILA:

SKHREC/070/018)

lam directed to reler to your application on the above and to inform you that,
the protocel submitted was reviewed by State Health Research Ethics
Committee and found the protocol and other documents related o the survey
to be salisfactory.

In the light of the above, [ am further directed to convey the approval of the
committes for the conduct of the above survey, It is however, expected that,
the results of the survey will be sent to the committee for documentation and
further nccessary action as soon as it is concluded.

Accept the best wishes of the Honourahle Commissioner, please,
Signature Removed

MUHAmmAD LADAN
Divector: Health Planning, Research& Statistics,
For: Honourahle Commissionear
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Appendix 3 Scoping literature review documents

3.1 PRISMA checklist for scoping literature review

Section | Item ‘ PRISMA-scar checklist item | Reported

TITLE

Title | 1 ‘ Identify the report as a scoping review. | Yes

ABSTRACT

Structured

2 Provide a structured summary that includes (as applicable): NA
smmary background, objectives, eligibility criteria, sources of
evidence, charting methods, results, and conclusions that
relate to the review questions and objectives.

INTRODUCTION

Rationale 3 Describe the rationale for the review in the context of what Yes
is already known. Explain why the review
questions/objectives lend themselves to a scoping review
approach.

Objectives 4 Provide an explicit statement of the questions and objectives | Yes
being addressed with reference to their key elements (e.g.,
population or participants, concepts, and context) or other
relevant key elements used to conceptualize the review
questions and/or objectives.

METHODS

Protocol and 5 Indicate whether a review protocol exists; state if and where | NA

registration it can be accessed (e.g., a Web address); and if available,
provide registration information, including the registration
number.

Eligibility criteria 6 Specify characteristics of the sources of evidence used as Yes
eligibility criteria (e.g., years considered, language, and
publication status), and provide a rationale.

Information sources 7 Describe all information sources in the search (e.g., Yes
databases with dates of coverage and contact with authors to
identify additional sources), as well as the date the most
recent search was executed.

Search 8 Present the full electronic search strategy for at least 1 Yes
database, including any limits used, such that it could be
repeated.
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Section Item | PRISMA-scar checklist item Reported
Selection of sources 9 State the process for selecting sources of evidence (i.e., Yes
of evidence screening and eligibility) included in the scoping review.
Data charting 10 | Describe the methods of charting data from the included Yes
process sources of evidence (e.g., calibrated forms or forms that
have been tested by the team before their use, and whether
data charting was done independently or in duplicate) and
any processes for obtaining and confirming data from
investigators.
Data items 11 | List and define all variables for which data were sought and | Yes
any assumptions and simplifications made.
Critical appraisal of | 12 | If done, provide a rationale for conducting a critical Yes
individual sources appraisal of included sources of evidence; describe the
of evidence methods used and how this information was used in any data
synthesis (if appropriate).
Synthesis of results 13 | Describe the methods of handling and summarizing the data | Yes
that were charted.
RESULTS
Selection of sources 14 | Give numbers of sources of evidence screened, assessed for | Yes
of evidence eligibility, and included in the review, with reasons for
exclusions at each stage, ideally using a flow diagram.
Characteristics of 15 | For each source of evidence, present characteristics for Yes
sources of evidence which data were charted and provide the citations.
Critical appraisal 16 | If done, present data on critical appraisal of included sources | Yes
within sources of of evidence (see item 12).
evidence
Results of 17 | For each included source of evidence, present the relevant Yes
individual sources data that were charted that relate to the review questions and
of evidence objectives.
Synthesis of results 18 | Summarize and/or present the charting results as they relate | Yes
to the review questions and objectives.
DISCUSSION
Summary of 19 | Summarize the main results (including an overview of Yes
evidence concepts, themes, and types of evidence available), link to
the review questions and objectives, and consider the
relevance to key groups.
Limitations 20 | Discuss the limitations of the scoping review process. Yes
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Section Item | PRISMA-scar checklist item Reported
Provide a general interpretation of the results with respect to
Conclusion 21 | the review questions and objectives, as well as potential Yes
implications and/or next steps.
FUNDING
Funding 22 | Describe sources of funding for the included sources of Yes

evidence, as well as sources of funding for the scoping
review. Describe the role of the funders of the scoping

review.
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3.2 Scoping literature review data extraction tool

Noma scoping review extraction tool

Notes on using a data extraction form:

° Be concise

. If you cannot find information, note down 'Cannot Find'

Include or exclude

Include I:I

Exclude I:I

If excluding, reason:

Title:

Author:

Journal:

Year of publication:

Study type:

RCT Yes / No
Cross-sectional Yes /No
Cohort Yes / No
Case control Yes /No
Qualitative Yes / No
Case series Yes /No
Case report Yes / No

Meets research goal:

Yes / No / Unclear

Geographical location first author:

Setting:
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(including location and social context)

Population description:
(from which study participants are

drawn)

Research question:

Methodology:

Analysis:

Main findings:

History:

Epidemiology:

Clinical progression:

Aetiology:

Treatment regime:

Mortality rate:

Risk factors:
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Appendix 4 WHO classified noma stages

*All pictures included are from the WHO noma information booklet [1]

Stage 0: Simple gingivitis

Stage 1: Acute necrotizing gingivitis

BEFORE BEFORE AFTER
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Published manuscripts
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Abstract

Background

Noma is an orofacial gangrene that rapidly disintegrates the tissues of the face. Little is
known about noma, as most patients live in underserved and inaccessible regions. We
aimed to assess the descriptive language used and beliefs around noma, at the Noma Chil-
dren’s Hospital in Sokoto, Nigeria. Findings will be used to inform prevention programs.

Methods

Five focus group discussions (FGD) were held with caretakers of patients with noma who
were admitted to the hospital at the time of interview, and 12 in-depth interviews (ID1) were
held with staff at the hospital. Topic guides used for interviews were adapted to encourage
the natural flow of conversation. Emergent codes, patterns and themes were deciphered
from the data derived from IDI's and FGDs.

Results

Our study uncovered two main themes: names, descriptions and explanations for the dis-
ease, and risks and consequences of noma. Naming of the disease differed between care-
takers and heath care workers. The general names used for noma illustrate the beliefs and
social system used to explain the disease. Beliefs were varied; participant responses dem-
onstrate a wide range of understanding of the disease and its causes. Difficulty in accessing
care for patients with noma was evident and the findings suggest a variety of actions taking
place before reaching a health center or health worker. Patient caretakers mentioned that
barriers to care included a lack of knowledge regarding this medical condition, as well as a
lack of trust in seeking medical care. Participants in our study spoke of the mental health
strain the disease placed on them, particularly due to the stigma that is associated with
noma.

PLOS Neglected Tropical Diseases | https:/doi.org/10.1371/journal.pntd.0007972  January 23, 2020 1/15
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responsibility. Ethical risks include, but are not
limited to the nature of MSF operations and target
populations being such that data collected often
involves highly sensitive data. The dataset
supporting the conclusions of this article is
available are available on request in accordance
with MSF's data sharing policy (available at: http:/
fieldresearch. msf.org/msf/handle/10144/306501).
Requests for access to data should be made to
data.sharing@msf.org.

Funding: The autho

for this work.

rs received no specific funding

Competing interests: The authors have declared
that no competing interests exist.

Conclusions

Caretaker and practitioner perspectives enhance our understanding of the disease in this
context and can be used to improve treatment and prevention programs, and to better
understand barriers to accessing health care. Differences in disease naming illustrate the
difference in beliefs about the disease. This has an impact on health seeking behaviours,
which for noma cases has important ramifications on outcomes, due to the rapid progres-
sion of the disease.

Author summary

Noma (cancrum oris) is an orofacial gangrene that rapidly disintegrates the hard and soft
tissues of the face. Little is known about noma as most cases live in underserved and inac-
cessible regions. We aimed to assess the language used and beliefs around noma, in north-
west Nigeria. Findings will be used to inform prevention programs. Five focus group
discussions were held with caretakers of patients with noma admitted to the hospital at
the time of interview, and 12 in-depth interviews were held with staff at the hospital. Our
study uncovered two main themes: names; descriptions and explanations for the disease,
and risks and consequences of noma. Naming of the disease differed between caretakers
and heath care workers. Difficulty in accessing care for patients with noma was evident.
Barriers to care and lack of knowledge and trust were evident. The impact of noma was
not limited to physical presentation; stigmatisation was mentioned as a key difficulty. Dif-
ferences in disease naming illustrate the difference in beliefs and has an impact on health
seeking behaviour, which for noma cases, has severe ramifications due to the rapid pro-
gression of the disease.

Introduction

Noma, also known as cancrum oris, is a neglected disease of extreme poverty. It presents as a
rapidly progressing gangrenous infection of the oral cavity [1], and mostly affects children
aged between two and five years[2]. It has been estimated that without treatment, up to 90% of
patients with noma die within two weeks from the onset of symptoms [3], and those who sur-
vive have severe facial disfigurements[2]. Treatment in the early stages of disease with antibiot-
ics, wound debridement and nutritional support greatly reduces mortality and morbidity
[1,3]. Due to the widespread destruction of the facial structures including the cheek, nose, lips
and eyes, patients with noma have multiple physical impairments such as difficulty eating, see-
ing and breathing, and many suffer from stigmatization in their communities[4]. Noma is
thought to be most prevalent in low socio-economic regions in Africa and Asia[4]. The WHO
estimate that 140,000 new cases of noma occur annually[5], however this figure is debated due
to a lack of robust evidence on the epidemiology of the disease.

Since 2014, Médecins Sans Frontiéres (MSF) has collaborated with the Nigerian Ministry of
Health (MOH) to treat patients with noma identified across the northwest of Nigeria, at the
Noma Children’s Hospital in Sokoto. This programme provides nutritional, psychosocial, and
surgical interventions for patients with noma. Identification of patients with noma relies on
active case detection within villages through extensive outreach activities and widespread com-
munication campaigns to raise awareness of the existence of the Noma Children’s Hospital.

PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal. pntd.0007972  January 23, 2020
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There is still much to learn about noma as most patients live in difficult to reach areas and
the disease often goes undiagnosed and is underreported. Given that many cases occur in
underserved areas, few studies have aimed to explore and describe societal and community
perceptions of this disease. One study in the literature examined the language used to describe
noma in Hausa (the predominant language in northwest Nigeria). A term commonly used for
noma was ciwon iska, which translates to ‘the disease of the wind’[6]. Language used to
describe diseases carry culturally determined associative meanings [7] and have been reported
to affect people’s conceptions of disease and the health care options they choose[8].

Understanding and using appropriate language is one of the cornerstones of ensuring an
effective communication strategy with patients, as well as their families and communities. We
conducted this qualitative study to gain an understanding of the locally used descriptive lan-
guage and concepts of noma. Specifically, we aimed to understand the perspectives of family
members of patients with noma and treating practitioners. We anticipated that our findings
would inform future interventions and prevention programs.

Methods
Ethics

The MSF Ethics Review Board (1710), Usmanu Danfodiyo University Teaching Hospital
Health Research and Ethics Committee in Nigeria (UDUTH/HREC/2017/No0.595) and the
Ministry of Health in both Sokoto (SKHREC/032/017) and Kebbi (MOH/SUB/4027/Vol.1/14)
states approved the study protocol. Informed consent for interviews and audio recordings
were sought using an information sheet translated into Hausa stating the purpose of the study
and the voluntary nature of participation. All interviewees were over the age of 18 and each
participant provided written informed consent (for participants who were illiterate, the con-
sent form was read aloud to them and a thumbprint was then requested). All participants were
assured that there was limited risk of harm from participation in this study, and that they were
free to withdraw at any point.

Setting

The Noma Children’s Hospital in Sokoto, northwest Nigeria, has provided treatment for
patients with noma for many years, and, since 2014, MSF has supported noma initiatives at the
hospital.

Recruitment and sampling

Five focus group discussions (FGDs) with adult caretakers (predominantly the mothers,
grandmothers or fathers of the patient with noma) who were looking after the patients at the
hospital and twelve in-depth interviews (IDIs) with healthcare staff were held in June and July
2017. Convenience sampling was paired with multivariate sampling to ensure a wide variety of
participants for the five FGD’s. The research assistant (AA) selected men and women for the
groups separately, due to the social norms of this region, respecting any cultural sensitivities.
There were three female groups and two male groups as the majority of caretakers were female.
FGD’s were composed of not more than eight participants at a time. Vignettes were used to
encourage participant reflections [9] on relevant life memories, and current experiences
related to noma were explored. Purposeful multivariate sampling [10] was used to recruit
healthcare staff members for in-depth interviews in order to ensure rich descriptive data from
a diverse group. Twelve staff members at the Noma Children’s Hospital were selected by
which time data saturation occurred[11]. Three male program management staff, one male
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and four female medical team members and three male and one female paramedical staff
members were selected (laboratory, mental health, pharmacy, nutrition staff).

Research design

A descriptive qualitative research design was used in which data was gathered from caretakers
of patients with noma and staff at the hospital using FGDs and IDIs guided by topic-led ques-

tions (see S1 and S2 Texts). Both IDIs and FGDs were carried out using themes relevant to the
study aims, adhering to the open ended, qualitative interview procedure. The choice of meth-

ods was used to gain a rich understanding of the topic, specifically the patient and practitioner
perspectives of the disease[12].

Data collection

Interviews were audio-recorded in quiet, private, locations that were familiar to participants.
All FGDs were conducted by AA in Hausa; the Principal Investigator (EF) conducted the IDIs
in English. AA transcribed all interviews. AA translated transcriptions of recorded FGDs ver-
batim from Hausa to English. Confidentiality was enabled for all participants by replacing the
names of the respondents and all data referring to them with numerical codes indicating the
type of sample (IDI for in-depth interview; FGD for focus group). During the FGD, partici-
pants agreed to keep confidential what was discussed during the group session. Both FGD and
IDI respondents were reassured that data that could potentially identify a person or location
was anonymised using pseudonyms that could not be traced back to them. Electronic data
were password protected.

Data validation and analysis

Data validation was conducted through continual checking throughout the IDI's and FGD’s;
AA and EF would repeat their understanding of what participants were saying throughout the
interviews to ensure a correct and clear interpretation.

Data analysis started from the moment data were gathered. Data were initially managed
through reading and rereading all transcriptions of recorded conversations allowing for famil-
iarisation and initial coding of data. EF and BS (final author) manually analysed the data by
highlighting words, phrases or paragraphs, which then emerged into codes that were con-
stantly compared. Participant responses from IDI’s were compared with FGD findings, with
common patterns and themes identified. As well as points of agreement, divergent themes
were established through this process.

Table 1. Names used by caretakers and Noma Children’s Hospital staff (medical, paramedical and program man-
agement staff) to describe noma.

. Caretakers Staff

Danhurawa

Tuareg
Akin

Ciwon iska

Ciwon daji

"I

Ciwon/ maci dan wawa

Zaizayar baki

Noma

Sakiya
https://doi.org/10.1371/journal.pntd.0007972 1001
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Results

We present two themes that emerged during analysis: naming and explanations for noma
(Tables 1 and 2) and risks and consequences of noma (Table 3). We illustrate our findings

through quotes from participants.

Naming noma

The most commonly used name among the health care workers was noma. One important

finding was that:

Table 2. Naming and explanations of noma with illustrative quotes.

Names

“Danhurawa” that is the name we called it. Danhurawa that is the name we called our own.
Everyone that comes to see it will say yes it is the one. They will say that she is suffering
from it.

FGD 1, Female

They called “iska” and another name is “maci dan wawa” which eats the gums that is the FGD 2, Male
names I know iska and maci dan wawa. Maci dan wawa eats the teeth and eats the mouth

and make a hole just like this one

They called the disease “Disease of Tuareg” and another name is like akin FGD 2, Male
They were saying it was ciwon daji (cancer) FGD 3, Female
The word noma itself in the local language it means farming. So often they mixed it up 1DI 3, Male,
with farming, | Paramedical
The only name they given to the disease either they say ciwon daji locally which is example | IDI 7, Male,
like is disease from the bush. Paramedical

Ciwon daji!

IDI1 9, Female, Medical

They always call it noma

Beliefs and explanations

IDI 11, Female,
Medical

This disease is caused by insect, even the measles they did is caused by an insect, insect
from the bush.

FGD 1, Female

(I) am sure it is one of the traps of iska (Jinn).

FGD 2, Male

Measles is the cause of the disease.

Some will say it is (caused by) a bird. We told you that if someone get the disease they will
say that the bird has catch him, it will make your mouth to swell up until they poke it and
it will burst out and destroy the mouth by falling off. It is all happening.

| FGD 3, Female

FGD 3, Female

It is God that brings the disease; God gave you the disease

FGD 3, Female

It was henna that is the cause. It was henna that my mother applied on me (henna
beautifully designed) then she put me on her back then a witch saw me but then nobody
knew that she was a witch. She then said this henna that you put on her is so beautiful!
That is all she said! Then people said that my mother should quickly cover my legs. The
next day an abscess came out that is the first thing that people saw. After a week then I
changed and transformed to what T am today.

The patients believe that it is because of evil cast or evil eye.

FGD 3, Female

DI 1, Male, Program
Staff

I think I have heard someone saying it’s like witchcraft. 1DI 3, Male,
Paramedical
They (patients and caretakers) have a strong belief that whatever happened is from God. DI 3, Male,
Paramedical
It is just evil spirit that is responsible for it. They don’t believe that it is medical problem. IDI 6, Female,
Paramedical
They always believe it is iska that is the belief; iska they believe is just like a wind orletus | IDI1 7, Male,

say Jinns. This Jinn are something that are in between us but we cannot see them, Jinn can
appear in trees and in wind in something, or that is they believe that the Jinns are the ones
that came in and cause such kind of problem.

Paramedical

https://doi.org/10.1371/journal.pntd.0007972.t002
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Table 3. Risks and consequences of noma with illustrative quotes.

Access to Health Care

After some few days we heard the news of this hospital. They said that they can treat this
type of case. Then they prayed and wish us well and success. Then we were told to hurry
and go there so that we can confirm that they can really treat the disease. When we arrived,
there was a test being carried out and we told that it is possible. Then they show us. All
praise be to Almighty Allah he is much better now. We are optimistic that it will be
successful.

You will be struggling to get the medicines while the sickness will be spreading. You will be
running up and down looking for treatment while disease will be expanding.

I can say that noma is not widely known, and this is the only hospital which is exclusively
dedicated for the noma children disease. The one of its kind and then more than 300
patients have benefited from the plastic surgeries, re-constructive surgeries.

FGD 4, Male

FGD 4, Male

IDI 1, Male, Program
Staff

We go to all the local government areas in Sokoto, Kebbi and Niger State. We do active case
findings that mean trying to find new patients. Also, we do health promotion along the way.

IDI 1, Male, Program
Staff

Impact of the Disease

People run away from whatever you use, just because someone’s mouth has cut they will say
they will not eat with him.

FGD 2, Male

When you get this disease some people will be discriminating you, some will be running
away from you. But you will not be very happy in life.

FGD 3, Female

After some time it will form water then they will poke it (using the traditional hot iron) FGD 3, Female
after that then the mouth will burst out and fall off.

We were collecting traditional medicines. We were given it to him. We were using FGD 4, Male
traditional medicines. Woods, powders and so many different types was given to him.

The issue is that it destroys and eats the gums, destroys someone’s mouth, that people is FGD 2, Male
destroyed also; there is no destruction that is more than this. I

After some days before a week she changes and transform to this. FGD 3, Female
What scared us more and makes us to quickly rushed here was that it was itching himand | FGD 4, Male
he was scratching it then suddenly I saw his fingers going inside. The mouth area where the

disease has affected it cut and falls off.

The success story I would like to share is from a patient that had noma for a long time and | IDI 4, Female,
she was operated in Lagos without success, she was operated in Ibadan without success. Medical

Until somebody saw her (a doctor who has worked at the Noma Children’s Hospital
before). The doctor saw her covering her face and she wrote a letter for her to come down
to Sokoto. So she got surgery about two, three surgeries. She is fine and she is even an
employee of this hospital. So it is a good story.

He is always afraid of people because he stays in the bush. So I have to tell him that these
people you are seeing they are just like your friends and your colleagues we are here to help
you, we will not do anything to harm you. Before he was discharged he has plenty friends in
the ward he will go to this bed he will gist (talk) he will go to that bed jumping from one
ward to the other,

https://doi.org/10.1371/journal pntd.0007972.t003

IDI 9, Female,
Medical

“The word noma itself in the local language means farming. The word noma, the same spell-
ing, the same pronouncement, so often they (patients) refer to it in the context of farming”

(IDI 3).
Several names for the disease were given by the FGD participants:

“In our place we called it ciwon daji” (FGD 4).

Naming of the disease differed between caretakers and heath care workers. Table 1 explores
these differences, and suggests only a few overlapping terms; ciwon iska, ciwon daji and

ciwon/ maci dan wawa,
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Beliefs and explanations

Names form a part of the understanding of the disease in this setting; the broad names used

for noma such as ciwon daji are described in association with the beliefs and social system

used to explain the disease. Caretakers shared several terms for the disease as well as beliefs

about why and how the disease is caused. The three causative categories that were identified

were spirits, living creatures (insects and animals), and connections with previous illness.
Spirits including Jinn and God were frequently reported:

“(I) am sure it is one of the traps of Jinn” (FGD2).

“They always believe this thing happens (because) God allows it to be” (IDI7).

Jinn was described as the world of other creatures that we cannot see. The world of Jinn is a
spiritual realm all around us filled with normal people leading normal lives. There are good
Jinn and bad Jinn, and Jinn can enter human bodies and cause harm:

“Jinn are something that are between us but we cannot see them. Jinn can appear in trees and
in wind in something, Jinns are the ones that came in and cause such kind of problem (refer-
ring to noma)” (ID1 7).

Some respondents linked the disease to evil spirits or people:

“One of the patients believe that it is because of evil cast or evil eye” (IDL 1).

“It is just evil spirit that is responsible for it” IDI6).

Various animals and insects were also mentioned as the potential cause of noma:
“This disease is caused by insect; insect from the bush” (FGD 1).

Previous infections were also noted as a potential cause:

“Measles is the cause of the disease” (FGD 3).

Whilst beliefs are varied, the participant responses demonstrated a broad range of under-
standings about the disease and as such, it is thought to exist for multiple reasons.

Risks and consequences: Access to health care

Difficulty in accessing care for patients with noma was evident in the findings, and explored
and described in the analytical framework in Fig 1. Caretakers in our study stated they had
taken patients to other health centers before being advised to go to the Noma Children’s
Hospital:

“We took him (to) Binji Town, Binji Hospital, they diagnose him and checked him, then they
said go to Noma Hospital, that is the only place you can get treatment for this and that is why
we came here” (FGD 2).
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Fig 1. Analytical framework, lack of access to care. Reasons for the difficulties in accessing care for noma patients.

https://doi.org/10.1371/journal.pntd.0007972.g001

Other first points of care were traditional healers, community health centers, and private
doctors. Treatment options were varied, some attempted to treat the initial oedema phase of
noma:

“After some time it will form water (swelling) then they (traditional healer) will poke it (using
the traditional hot iron/ knife) after that the mouth will burst open and fall off” (FGD 3).

Others struggled to find suitable treatment:

“You will be struggling to get the medicines while the sickness will be spreading. You will be
running up and down looking for treatment while the disease will be expanding” (FGD 4).

This suggests a combination of actions taking place before reaching a health center or bio-
medical health worker. Some participants mentioned barriers to care including a lack of
knowledge about the disease and a lack of trust in the health system as well as distance from

care:

“People are coming from very far distance; they said that some people are even coming as far
as Kaduna (different state) they are coming here” (FGD 1);

Limited access to prescribed medication was also reported:

“You will be struggling to get the medicines while the sickness will be spreading” (FGD 4).
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“As we want to come to the hospital, everyone is saying not to go as we will just be wasting our
time. Then some people said how can we see this situation of life and death and just give up,
we have to try and save a life by seeking treatment?” (FGD 1).

“Back home they will only be trying this and that because they don’t know what it is and they
don’t know anything about it” (FGD 4).

Impact of the disease
The impact of noma is not just limited to the physical presentation; participants in our study
spoke of the strain on their mental health that the disease placed on them as caretakers, with

stigmatisation highlighted as a key difficulty:

“It cannot allow you to enjoy your life when you are in the company of people. You will not be
happy when you are mingling with people. They will not include you in their important dis-
cussions. They will not like to sit with you. They will not eat food with you. The only thing is
that you will be hiding yourself” FGD 4.

Caretakers spoke of the physical impact of the disease and its rapid progression of the dis-
ease along with concomitant infections:

“From the time (the patient had) measles to the time that she started this disease (noma), it
was just two weeks” (FGD 1).

The stages of noma were reported as moving rapidly from a swelling of the mouth, to the
disintegration of the cheek:

“Her own started with the swelling, then the swelling will go down and again it will swell, after
some time then the mouth was destroyed on the lower lip. Then the flesh was coming out and

falling off. One day the mouth fell off, it was infected and destroyed, in just a day” (FGD 1).

Health workers spoke of destructive patient interactions and stories were mentioned which
indicated the impact stigmatisation and social isolation have on the mental and physical health
of patients and caretakers (also highlighted in [13-16]):

“He (patient) is always afraid of people because he stays in the bush. So, I have to tell him that
these people (other patients) you are seeing they are just like your friends and your colleagues
we are here to help you, we will not do anything to harm you. Before he was discharged he has
plenty friends in the ward he will go to this bed he will gist (talk) he will go to that bed jumping
from one ward to the other” (ID19).

The isolation that caretakers and healthcare professionals reported may influence the ability
patients have to access health care and for prevention messaging to reach them. The lack of
access to care for patients with noma is explored further in Fig 1.

Discussion
What’s in a name?

Our primary emergent theme was the naming of noma in northwest Nigeria. Diseases often
have multiple names, and frequently the most common name is only one of multiple reported
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for a single disease. Naming of diseases can originate from visible symptoms; work on lym-
phatic filariasis in Nigeria has reported that local names for the disease include “elephant legs”
and “swollen legs”, which appropriately describe the visible manifestation of the disease[17].
Other naming options come from expected causes or, quite commonly in biomedicine, dis-
eases are named after the individuals involved in historical descriptions, such as Alzheimer’s
or Parkinson’s[18].

Noma is a Latinised form of a common Greek word, and is a metaphor for the continuing
process of a wild fire[6]. This metaphor links conceptually with the rapid progression of the
disease, as does the Hausa word ciwon iska, which loosely translates to ‘the disease of the
wind’[6], this could also refer to the understanding of disease transmission (spirits or animals
traveling by the wind). The naming of noma as ciwon daji which loosely translates to cancer in
English is also of interest, as this is similar to a biomedical name for the disease which is fre-
quently used, cancrum oris, meaning mouth cancer[6]. Some of the other names for noma
used by staffin our study were different to those used by patients. Health care workers in our
study most commonly reported using the word noma when discussing the disease; this is
expected, as it is the name used most commonly in the biomedical community. Noma, how-
ever is not the only name used in this community to describe this disease; other terms include
necrotising ulcerative stomatitis and the aforementioned cancrum oris[6]. Our results suggest
that the name most commonly used by patients or caretakers to describe noma was ciwon daji.
The use of names such as ciwon iska by caretakers shows a naming system more linked to a
spiritual conceptualisation of the disease, and limited biomedical understanding of the disease
process.

A further novel finding from this work is that the word noma in Hausa means farming.
This has the potential to cause confusion during awareness campaigns and should be taken
into consideration during the planning phase. The commonly used names for identifying
noma should be incorporated into all messaging used in noma prevention and treatment pro-
grams. This will help ensure clearer communication between project staff, the community,
patients and their caretakers.

Explanations for noma

The way diseases are described and understood can differ between people and groups due to a
wide range of perceptions and shared social understanding of the illness, differences in lan-
guage used[8], understanding of the clinical diagnosis itself[ 19], and the value judgements
placed on these concepts[20]. Producing an explanatory model of disease [21] can provide a
significant contribution to effective treatment programs and therefore positive programme
outcomes. An explanatory model for noma was formed as the names used for noma were seen
to be associated with a social understanding about the disease, which can be shown to impact
upon what care is sought or followed by patients.

There is limited literature on the explanatory models around noma in this setting. However,
a study on models for health-seeking behaviour for leprosy patients in Adamawa State, central
Nigeria has shown that the majority of respondents explained the illness in terms of traditional
beliefs and as ‘God’s wish’[22], as did patients in a further Nigerian study on orofacial clefts
[23]. The leprosy and cleft participants in these studies reported seeking help from alternate
health sources, for example traditional healers[22,23], as did a study assessing health seeking
behaviours for hypertension in Nigeria[24]. Patients were all able to identify what disease they
had by name in both the leprosy [22] and hypertension [24] studies, which indicates that these
diseases are better understood in the Nigerian context than noma.
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Our findings illuminated the notion that noma is linked to the spirit world, this is reiterated
in a further study from northern Nigeria[6]. In that work, it was reported that not much was
known about noma in those communities, and as such, broad names such as ciwon iska (dis-
ease of the wind) were used[6]. During our interviews, the caretakers explained iska as being
sent by Jinn, the spirit world. This name links noma to the spirit world and offers insight into
the potential explanation for noma in this community. If caretakers believe noma has a spiri-
tual cause, this could explain why many caretakers seek care from traditional healers who typi-
cally offer treatment strategies which probe deeply into the psychological, spiritual, and social
contexts of illness[25], as well as physical treatment including piercing the cheek with a sharp
object and/ or offering herb mixtures to place on the wound or ingest.

Our findings suggest there is no primary explanation within this community for the disease;
biomedical beliefs are less dominant, thus suggesting a pluralistic understanding of the disease.
The neglected nature of this disease could contribute to and exacerbate this. As so little is
known about noma globally, there is limited knowledge to share on prevention. This has an
impact on the care that is sought with consequences such as poor linkage to treatment, under-
reporting and poor outcomes for patients. Our findings suggest that a caretaker’s knowledge
and explanations for the disease may affect the health seeking treatment decisions (Fig 2). The
beliefs people hold about disease have been shown in other studies to impact health seeking
behaviours[26-28].

Risk and consequences of noma

Access to health care in this part of Nigeria is difficult, especially in the rainy season, as poor
infrastructure makes transportation to health facilities challenging. A lack of access to health
care has been widely reported as a risk factor for noma development[4,29-35], and our results
add weight to these assertions in that caretakers mention the difficulties they experienced
accessing care for this disease. The rapid progression of noma, lack of access to care, and the
delays caused by caretakers having to progress through several facilities (clinics or traditional

healers), means that resulting morbidity and mortality can be severe.

£a
a
5],

The impact of noma is multifactorial; both caretakers and health workers in our study
spoke of the mental health strain the disease placed on both patients and caretakers. The social
isolation caused from stigmatisation of diseases is well documented[13-16]. Mental strain
caused by social isolation has a wide ranging impact and can negatively affect both the mental
and physical health of patients and their families[13-16]. Caretakers described the physical
impact of the disease and its rapid progression along with associated links with concomitant
diseases. The stages of noma were reported as moving from a swelling of the mouth, to the dis-
integration of the cheek, which follows clinical descriptions in the literature[31,36].

Names, beliefs, access to health care and the impact of noma are all interlinked, and form a
web of issues that compound the ruthlessness of the disease. The strength of this study is that it
explored the topic from two perspectives, that of the caretakers of patients, and the staff at the
Noma Children’s Hospital. There were several limitations including the caretakers being inter-
viewed already being at the hospital. As such, they had likely had education on the disease
from hospital staff prior to our interviews, this could have influenced the answers given. This
bias could be mitigated by conducting a similar project with community members who do not
have a family member affected by the disease. Further research needs to focus on the link with
traditional healing, understanding the true burden of the disease and the pathogenic cause.
This would enable efficient prevention programs to be formulated.
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Fig 2. Explanatory model for noma. Knowledge and beliefs about the disease affect health seeking treatment decisions.

https://doi.org/10.1371/journal.pntd.0007972.9002

Conclusions

This paper has offered an overview of the naming, explanatory models for and risks and conse-
quences of noma in northwest Nigeria. Caretaker and practitioner perspectives enhance our
understanding of the disease in this context and can be used to support case finding, referrals
and addressing barriers to care. The impact of the differences noted of the names used between
health workers and patients is apparent. Different naming of diseases illustrates the difference
in beliefs and has an impact on health seeking behaviour, which for noma cases, has severe
ramifications due to the rapid progression of the disease. Other areas where noma is endemic
would benefit from similar assessments of patient caretaker and practitioner perspectives to
ensure a comprehensive understanding of the contextual issues and explanatory models of the
disease. The commonly used names for identifying noma should be incorporated into all mes-
saging used in noma prevention and treatment programs.
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Abstract

Background

Morma (gancrum onis), a neglected tropical diseass, repidly disintegrates the hard and saft
tissue of the face and leads to severs disfiguration and high martality. The diseass is poary
understood. We aimed to estimate risk factors for diagnosed noma to better guide existing
pravantion and treatrment strategies using & case-control sludy dasign.

Methods

Cages were patiants adrmited between May 2015 and June 2016, who wese under 15 vears
of age.al reparted cnget of the disease, Controls wese Individuals matched 1o cases by vil-
lage, age and sex, Caretakers answered the: questionnalres, Alsk facions for diagnosed
morma were estimated by calculating unadusied and adjusted odds ratics (ORs) and respec
thvi 95% conflderce inbarvals (G wslng conditional logists regresston.

Findings

‘Wa included 74 cases and 222 confrods (both median age & (10R 3. 15)). Five cases [6.5%)
and 36 [16.2%} controls had avaccination card (p= 0.03). Vaccination coverage for polio
and measles was balow 7% in both groops. The two main reportad water sounces wene a
baore hale in the vilage (cases n= 27, 35.1%; controls n= 63, 28.4%: p =0.08), and 2 well in
the compound [cases n= 24, 31.2%; conlrols n= 102, 45.9%; p= 0.08). The adjusted anahy-
siz identified potential sk and protective factars for diagnassd noma which need further
exploration. These include the potential risk factor of the child being fed pap evary day (OR
9.8; T 1.5, 62.7); and potential protective fastors including the mother being tha primary
caretaker (R 0.08; G 0.01, 0.5); the caretaker being marred (OR 0.006; 1 00006, 0.5)
and colostrum being given to the baby §2R 0.4; C1H0.08, 2.09).
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Intarpretation

Thiz study =uggests that socisl condtions and infart feeding practices are potentaly asso-
caaled with being & diagnosed noma case in nerhses) Migaria; these ingngs warrand fur
trar invastigation Into thess factars.

Author summary

Moma or cancram oris is an orotacial gangrene that rapidly disintegrates the hard and soft
tisse af the facy, Little is known bt noma as moost cases live in undersereed, diffioult to
reach Jocations. There isa dewrth ol Taberatuce on the rigk fctors for e develagmean of
noma Médering Sans Frontzves (MSF) in collabosation with the Migerian Ministry of
Health mns projects at the Noma Children's Flospital in Sclato, A case contral study was
conductad in rorthwest Nigeria do explore exposures asociated with dingninsed noma
using wiadjusted and adjusted conditional logistc regression nwodels. Potential sk and
protective facioes for diagnosed aoima were identfied and thess findings feed fsther
exploration. The sudy ideatificd that teeding pap to the child every day was 4 potential
risk factor for dingnosed noma (possibly o prosy for poor variety in the dies), The followe-
ing, potantial protective Fclors for diagnosed noma were identified: the mother being the
primary caseraker, the caretaker beling marcied, and colosteum belng ghvento the baby.
Moma is a neglected discose, and current risk factors sumgest that intervention efforts
comld be more offective by focussing on access to health care, the benstits of breastfecding
arl avaried dist. However, mines ressarch is meeded inoorder to better enderstand e
pathogenesis el ihis disease inorder o improve prevention, gasly decection and
Lreatisent.

Introduction

Mowma or cancrnm oris. is a poerly andersood, rapidor progressing gangrenoas infection of
the cral cavidy, associatesd with a high maoralite cate [1]: 18 mestly aftects children under the
age af five vears | 2], T is estimaled that L b B of nonz cases die [, wod Erose who susvive
have severe ecial disfgurements [2]. These can resull in moltiple physacal impairments such
as ditficulty speaking, swalleaving, cating, secing and breathing which can lead o stigroatiza-
tiom in Ehedr commumities [4], Bor is theghr 1o be most prevalent along the nioma belt
which stresches fFom .‘N‘.Ih:-ﬁ:ll (5] J-:I]:inpi: [1], howeevar orma ceees have T!:HHII}' been r\e]_x!-riud
i the Tiated Kingdoin [51, Tooled States [6 ], Alghandstan [7], South Kores 4] and Laos [V].
A prtlvewest Migerian based study concluded that dhe incidence of nonsa bs estinaved wbe 6.4
per L0000 childsrer [ 20, and the World Heaith Crganization (WHO) cetlmates that 140 Q00
children comiract noma each wear g]ul'«-nl]:r' [J;.

Latte dxwmclersiood aboot monea s mest cases live inoandersereedl QiTicull e resch haca-
thons, many cases go undiagnosed and the moamality rate 1s 50 hlgh, Previous ebsenvational
stusdics fave sugpested that risk Lactors Tor developnient of nems incleds malnatrition, Loy
hirthweight, absenee of breastfeeding. poor oral hygicne, co-morhidities, prosimity of live-
stoxck o aren of residence. Tarpe Gamily sixi, access woamsabe drinking water amd Fiving in a vil
lige veith a kigh prevalence of wcute necrotising gingivins [1.11-13] Becently, 2 increased
incidence of nema has becn reported in bigher resource settings in patients with immunosip-
pressive disenses such as human immunodeficiency viras (1) [5,60,8.0 4.1 5]
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Sinee 20125, Médecing Sans Fronzeres [IMEF) has collaborated with the Nigesizn Ministey of
Healeh {3l to treal nomz patients identified zceoss the norbwst of Migena, in Sokoto,
The programme provides nutritional, paychosecial (for the paticns and their tamilies) and
maelical care o prepate nomi paticnts for the respuited surgical interventions at the Nema
Chifdren's Hospital. These ase conducted by MoH and MSE surpical teams on a2 routice hasis;
since August 2015, fhe progeamome has eated 227 noma patsents. We conducted 4 case-cou-
trol study to identifyr riak tactors for disgnosed noma interms of demographic characreristics,
medical history, socio-coonomic-behavioural aspests and access to health caze in erder to bet-
ter puide existing prevention and treaiment strategies for this neglecied disease,

Methads
Study location

The 1I.u|J',' was conducted i Sokolo and Kebbi states, swhich are focated in northwest ?\-iﬁrriu_

Study population

Canes were defined as patignits with -:I'i:lgnn::sm:l v achmisrech v the Noma Chdldnen's § lewspi
Lad Betwesn May 305 and June HH6 who were under 15 years ol age at sell-reported onzet of
the discase. Canteols were individuals matched to cases by village of ressdence, current sge
(/- 2vears) and sex

Sample size

Crar adi waas to iachode all cases ensolled at the Moma Children's Hospital b the vear betoee
data colfection, and we calculated that with a sample sizeof 67 cases and 200 controls (threc
controls peT W@r.]. weewennalel be ahle to estimate an oddids netio l:{JKl of 2.5 fur \.u.s.[lr:cl:pd risk

Factors watly a power of 8185 wied 6% of controls Being exposed o that rask facton Controls

wire selectod Hom hewses neighbouring those in wivich the cases and their familics Lve.

[ata collection

Sevenly-eight perceit of cases and conteols were vounger tian 18 vears of age; theis pasents or
caretakers were asked to participate in the nterviews nsing a swactared questonnaire. The
questionmaire coveresd the socisdemopraphic characieristics of the cases and confrals G
E.ende'r. adueation. e-!rn[.ﬂcr\_rnml:l'.._ total henrsehald members), their current Tw:.nE conditions
(water source, proximty o Tvestock, matersal of Touse) and Hetr vaccmation Bistory (read
o vacclmation card iFavailable). Addidomally, parents wedfor caretakers wens asked Lo
rospend to questions pertaining to the duration of breastieeding after the cases and controls
were born and other nutrtion-related p:rnﬂbcrs ﬂurinj_; the nennatal p::ind and current prac-
lices The health statas, sccess to health care aad halthre seeking hehaviour R the case e
control n the previous 12 months were also assessed. Finally, all cases and contwols aged less
tham five years at the time of interview had 8 mid-upper anm cireomierence (MUAC measure-
ment taken at the time of the interview,

The questiannaine wis Iormattesd in Kobo Collect [hispe ey kobotoalbhosenm and
upboaded b ablets for eobile dat collection parposes Completed questonnaires weare
upleaded datly toa secure MSF server through an jnrcrnet connectien. The study cocrdinator
verified all completed questionnaires on g daily basis for data consistency and qualite,
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[ata analysis

W caleuleled the Fregquencies wnd respective progesticns Tor all categerical varialles wnd used
chi-square st for comparison of these warkables betweon cases and controls, Por continuong
variables, we calculated means vith standard deviation or medians and interguartile ranges
{depending if approximately Kormally distributed) for cases und controls separately, aned wsed
todests o enmpare Mormally distributed varinhlas and Kroskal Wallis testa for nomn: Normally
distributed variables

Food varialdes for current foeding practioes werne categorised as anioal products lmeat,
mills, egg), grains {fura, mashed e, milles, corm, bread) and vegetabies (sweet potato, beans,
b cake, ntnrirlg:l Teard i th gﬂlu!ld nnd zalee, cansaval. H.!s:]xml]uzll.: coald mswer with "Yes',
e and "Don’tknoe”. We grouged all responses oz No” and Do’ keow” into a single cate-
gory. To investigate the impact of this grouping, we cendacted a sensitivity analvsis for cach of
these wariabies As the results showed that the direction of association remained the same, we
retpimed this gn:.up‘ing a5 the meferenoe category.

We edintated risk factors for being 2 diagrosed oz patient by compasing odds of expo
sre i cases and controls using anadjusted and adjusted conditional keglelic regreasion o cal-
cralate Oudds Ratios (ORs) and their respective 93% confidence intervals [CI) and p-valoes. The
n(]jLIS:M:] comatitinnal |0g':u.ie: ru!;n-sw.inn resadal vars comatrncted |:~.'ing all ricke factorrs et hiaed
povalue of <i2 in the unadjusted analysis and sufficient ouleomes in each category. Yariahles
were elimbnaled rom te adiusted oaodd asizg s maseal Teckveands stepwise approsch [16],
and adivnsted models were compared using the llkelibood ratio teat, any vaciable with a p-valae
ungber 0.2 was kept in the muodel. AL daty analyses were conducted with Stata 14 {StataCorp,
Corllege Station, X, LISA)L

Fthics

The MEF Ethical Beview Beard approved the atudy protecal (study 12200, as did the Usmzano
Dantodive University Teaching Hospital (TDUTH] Healtk Bescarch and Ethics Committee
im Migeria (LTIUTHIHREC 20 70 M0,595) and the Ministry of Fealth in both Sokatn
I:.‘:'KHRI'I:,.'TI:ﬁl"ﬁ'I ?:I amid Kehhbi [RALeT} ISE B A0 7ol ¢}.~J.i|:m. Al interviewees wensover
the age of 18 and written informed consent was peovided Ty eawch participant (foe particigants
whowere dlitevate, the consent torm was read alond fo them and a b print was then
requested), All participants were assured that there was Emited risk of harm frem participation
in Ih1s..1|.u:|:.'. sl Lkl I|1:;.- were ree o withdraw al wny ]‘:)illl.

Results
General lindings

Dot of the L L2 nema patients who had soughe cave in the programme between Meay 2005 and
Jane 2016, we identified 87 whe lived in Kebvbi and Sokote states and were eligible for incly.
siver i Lhe stedy. O ese, 10 coubd ned be locsted, and we managed looinberview 77 cases

(48 5% ) We were wiable to each the village of three identified cases for logistical reasonz,
Thus, the final analysis included 74 noma cases and 222 controls, Six of the cases had passed
away in the fime between discharge and the interviows the interviews were sgill conducted with
their caretakers, Af fhe time of first admission o the hospital. 17 of these caves had acnte
oo, 57 Tad anactive aeas, beo Tad tresnus wod eee had oo diagonsis aoted at lose of
admuizsion we the hospital. Twenty one cases were hospitalized at the toee of intcrvicw and the
remaining 546 were interviewsd in their heme villages
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As expected, there wers no sigmificant differsnces in matching variahles {sex and age of
child} between cases wnd contrals. The contrel group differed from the case group an Deat cre-
|HkL'1$ WETE \_.‘|1uu5=s. lhﬂlr rdll]i]}'.“k!!i weEne hfl'lil."ff ':-H”EI. .IJIJIJM ifl I.tlﬁ I.'I.IfllF'l.l'J'lﬁz f:w:r_:l il.lﬁ.]
rrost of thelr bowses were ade of muod Owiich might be 2 prosgy for highee socio-coonomic
statusd (Tazie |1 Al the mespondents for the contral group were more frequently the mather
of the cild 0 able 11 The self reported median e of onset of noma amongs: cases was L0
(TR 2.0, 30,

Cases between & menths and 5 years old kad foveer mean MUAC measurements (moan
134 512 200 than controls fmean 142,510 L p = 0082, Six percent of cases (2 = 5} had 2 vacci-
nation card available at the timeof interview, compared with 16% (n = 2 p = 0030 of con-
treds. The vaccineiun shhs (hased on the sccimation nd wis) I'nria-cn]iu fLases n= 3%, 295
contrals no= 13 3.9%; p = 0071 and measles (cased n = 2, 26%: conwols 0= 15, 684 p=1(.1]
was very low tor both cases and contrals. Parents and carctakors reported that moest cascs
(1= £3, 8LES) and controls (n = 138, 71,2%; p = 0,22} had been breastted between one o two
FEATA aller hirthe WWith respect o the nain soerees |J|’dri|;kin§_ witler, prrents regmeried (hat the
b raln water sourees wiere & bove hale in the village (casesn = 27, 35, U controls 1 = 63,
28.4%; p = 008 and a well in the family compoind {cases = 24, 21 2% controls n = 102,
45.0%; p = (L068), In terms of animal ovwnership, the proportion of case and contral families
repurling owning |:|r|1|'%:eyx. |i||g-._.l-hmp, g().tl'\-itl'ltl chickens were similar, Case Gamilies b
ever, wiete less Tikely to have cows in their compeund compared with controls (cases n = 36,
da 8% confrols n = 28 57.7%: p— 0.0

Risk factor analysis

The voadjusted arsalysis suggested that the likelihood of being a dizgnescd nowma case
increased when the househeld was lange [ 10 peaplel the child was heavy ot hirth {sclf-
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reported weight], breastfeeding aocurred e =1 vear, Aest solid food was given afler the ageof
12 menths, the child ate pap (trpe of poscidge staple mrade from maize, sorghom, er mullet),
and grains each day, Protective factors against acquinng nema included: the mother being the
primary caretaler, the cavetaker beiog married, having o well in the compuend, colostrum
being given o the child, child Brat given witer over the age of 7 months, 211 children in the
household betng alive and the ik having taken medication (traditional o bomedicoe
the vear preceding the interview [Tabl: 2),

Dae to collineavity, the following variables were not included in the adjusted anakysis: the
frand groge variahle “Crrpins” DR, mashed rice, miliat, cam, bread), material the walls nf the
howse was mrade sl of, wealll soore, nreasles, podio, sne or more vaccination being reported
o vaccinatkon cand. In the adjusted avalvsis, cating pap every day remalned strongly associ-
ateed with being a risk factor for diagnosed noma (OR 9.8, C1 15, 627 p - 0.02) a5 did a later
age if first soficl foed (72002 monthel (OR 207 C109, 2608 p - 007, Variahles that were pro-
Lective agrinst being a case included the mother being the primary curetaker (OR 0,08 CLE,
(.5 o= U, (e caretaker Deing aarsied (CR Q006 CTOINKIS, 0.5 p = <0001 and colas-
b being given to the baby (OR 0.2 10,08, 209 p = 8.07) 4 Table 20,

Discussion

I'has study has hipghliphied poenaal risk and predective Gacioes associated with being adiag
nosed noma casc in northwest Migeria, including cavetaker detoographics and infant feeding
practices. This identificatzon aims to shed light on potential vseful areas for further investiga-
tion, Similar fsk tactors have been supgested including the sbsence of breastteeding [ L2], die-
lary habigs 1177, iensale ..la'inkil'.g witler, limited acoess 1o |1ig}| -:Eu.ul'il:r Tesalite care, :I:igh it
mostalitg [1], and food secarity |11 ]. A 2007 review noted that measles vaccination was a
protective facter fornoma | 1 1], bat we wore unable to corraborate chis as the catimated vacci-
nation coverage in both cases and contrels was foo Jow for a relevant comparisen ta be con-
dlucted, r .yﬁjﬂsl;l,'cl enul:.-si; clicl maat i-:b::ntil'}' AT assaciaginn behwesn noma and himaseholed
1R T WALET SLPOE A% r\ep:-rl.:'d slzawhere f‘;.'l:.: .5{]. hivmever, the u1|a|]_f-us.1='c‘: HIIH‘I.}'.\i.'\r sug
geated a pogsible sssociation bevween these exposures and diagnosed noma and theeetore war-
rants torther investigation. We were alse unable to contivm other reported visk tactors for

ATA G FY im'|1||:li1'.-g 'high numbers :lfprr'.'in:lus [rHERanCies in tha mnther, [12] prr-tex'iuling'il!nrm._

rralnaisition |_'| .'-'J. l.ll.ll.lri:-ru] ]I!.'Hi!ll-ﬁ tll.'al.'l.ix.'l.'x |_! e B

11 .I!E—I:-}:. J”lu.illlll.:f al liveslock Lo the
area of residence and Tow Birthseeight [2,4,702, 082023, 24 ], these require furcher explortion,

One nowel obaervation of the soudy was some weak evidence fior the pessible protective
natre of colostrumy. There are inkarent health benefits associanst with colostrum as it is rich
it antibeadies that confer [.!u!'.-'&'n.' i:|n:|r|'.|r.il}' el Er\clwlh factors which have been showrn in
recenl studles o assst in the treatmenl of autommune disocders and gastrodntestinal condi-
Linsss [25]. Revent case repocts have highlighted te global problens of acma and i some cases
a relation to concomitant infections ingluding HEV-pasitive paticnts in London | 5] and in the
United States [£], and a Korenn child with Crohn's disease [8]. These reports offer insight ints
the dlisease asd strungly suggest that immunosupgression pliys aorode in e cusal pathoay of
noma development which sepports the finding of de prozective nature of colostium. How-
ever; i should Be moted that these are clinical case reports and not analyvtical epidermiokog cal
studics, [t is alse possible that methers wha give their children colostrum are also maore likely
1o Ealion ether health messaging. Both aspects woald have a Gvoerable impact on the caerall
headth status of an iafat and theredore render e child 1o e a o lower vlisk ol omia develip-
ment. Our fodings on this peint were not definitive but this could be a wseful point tor futuee
research,
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‘Labde 2. Unidjpasted and adjusted risk facbors for heing a noma case from condRional logistic regression, ofiotn and Kehbi States, Nigeria 2817,
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The finding i the woadjosted analysls thar having taken medication in the year prioe to the
sty was a protective Gotor could tedicate That having scoess te lealth caze plays a mole in
noma development. This could be due to health care proximity or possibly due to bmproved
sencion gonomie statos which wonld allow the familics to pay for transport foget fo health core
arkior healtheare proveisions. Those whio develop nomi would posably have fewer posibilites
Lo seck care for other diseascs or the beguining stages of sonss, and as such e at higher' visk
of developing thie disease.

The finding that cating pap cvery day 35 a visk actor tor disgnosed nowma developozens,
could he due to the et that pap is the fod asealty weesd for weaning in Nigeria, it has a Tow
natrzend density and has been reporied o be ol ik elushygienic bandling [26]. Twe micrabi-
ological analyses of feeds commanly wsed o wedning [mcheding papl in Migeria, showed bac-
terial contamination at higher levels than interastional guidelines recomrend [27,258], All of
thess factors mean that during the wearing perind, the use of pap can predispose infants to
infections and subsequently high mortalily rates [25], Possible solutions o reduce this expo
sure, would Be to strengthen education about Bygienic frod preparation [27], e benefits of
altermate practices such as fermentation which cnhances nutritive value of the food [20] or
encouraging variety in the diet. Improving feeding during the weaning fime is crucial
decremse child malnuirition, mocklty sutes amd wenhance development [25].

The Erncirgs shoed (an in both e case arsd contral grougs there was a bigh proporiom
of chald merbidity and that famibics where the majoris of infants born tothe same mothersur-
vived, wers Less likely to have & noma case, This finding nmight strengthen the role that socio-
demegraphic characteristics of families and houssholds play in the dissse dyeamics of diag
rsed o, 1 ntore children die i households swhere nons ceses are detected, it oould indi-
cate that children fn these heuscholds are also more cxposed to wnssfe water, poover standards
of living and reduced access to care, as all of these ceposurcs are known to be aseociated with
higher infant mortality [29-34

The proportion of vaceinalion coverspe in the shady popalation is below e standands
recomnimended by the Migevian Migistey of Health | 25] and WHO [36] Theee 5 evidence that
the eocurrence of waccine preveniable discases and malnuteition precede the onset of noma
{2009, 4- 200, The lesw coverape of vaccination net only increases the risk of morbidity and
mnslelity fror vaecine preventble diseases, bul is o contsiluling Gacior inmnmmunaaupares
sine which is thought i play a key rode in the sequence ol evenls for noma developmet,

Oiuir study is unigue becatse avallable cvidence arownd noma manifstatian and risk factons
tor the development of the disease is based on g handtul of primany stodies [15.12.27]. case
reports 15,7257 and reviews [2,4,19]. These shadies were methasinlogically ditferent from ours
which could offer rexsons for the differing indings. A case contral sudy comducted in Niger
came closest tothe careens study design, althewgh this study kad an intake period of & vears
and the controds were not matched on sex | 12 O results alse differ from those of a further
Miper-based stuady [13], which included foor sillages in the study popolation and fxosed on
the lizk between nnmicnd acole necrolising gingivits. I compasison, oee study wis con
duichad over & velardvedy shost e peeiod and was redeaspective b natuee. Furthermoore, our
cases and contrals were matched on sex in addision fo village of residence and age, which
might have eliminated some bias that okl bave been present in the previousle mentionad
stulies, I:i1|a|!:,-. T <t|.||:|1l.- ancluded :liug_nm:d niemit cases whin wers resident actinss &0 vili.agﬂ
i Levs sliabes o porllvest N:B{'HH. E ‘.hrg.' rel:lreh.'ul a much wider pnﬁmph'u:ﬂ area thin the
peevious studics, which might have contisbuted to the differences invisk factors identifizd
[13}

We nlrmn]'mx! tor irtervisw all palients gitred for al the hus;pilal in the }'Eilriwl'ﬁr\e-. data col
leetions, however this wias nel prm:l:-le duie to several construm s Even |||L'|u5|:| we |m:ueged Lo
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exceed our miimum sunple size, we ndentified strong dssociations between oaly a minarity
of the explored risk Factors and diagnosed nome. 1 Lkely that the risks associaled with
individual exposwrcs for noma are wealeer than weassumed n the original sample size
calculation,

A Terther Simnitation s that oue risk factor analyss coly repreasets those cases who souplt
care al e Moma Children's Hospital in Sokoto, Thee to the regogted 90% mostaline rate 73]
and rapid progression of noma, this lkely moeans that the resalts of the currens studv are ondy
appiicable to the subsct of noma cases who expericnced the least sevcre complications from the
disese

Fissally, we inclisded all cases who were wnder the age of 15 a3 the tine ol ell-reported die-
easie onset. Therefore sonie cases fand thus contreds) were under 15 at the age of anaet laz
wire currently =« 18 (13 cases) thereforz lesding us to interview them personally and not
their caretaker, This might have infroduce: some bias info the study as certain questions
aroundd infant feeking practices ete. would only have heen pssible to be answered by their
caretakers, thus leading to missing mfosmation on these questions. We tied o ailigate s
bry conducting sensitivicy analyses for these vaziables which resulred in similar findings.

Conclusions and recommendations

I conclusian, ous case conlngl h'll.ld:r :iuﬁl{h‘:lh that snfant amd curveist |:1.'I:I.1I.I"I;'l| behaviours as
well as carctaker demographics may aftect the risk of developing noma. Maloarrition and lose
vacoimation coverage, high morkidity ol infections diseases along with low access b health
careare all likely contribuating fctors,

W recenimend that fuether rescarch is implemented o determine the true burden of
tovia, and that prospective studies are leplemented w Setter wnderstand the sequence of
events contribeting to the development of nems, Only with these scts of indicators will it be
prssible fo better formulate and target prevention programmes,
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Background: Noma is a rapidly progressing infection of the oral cavity frequently resulting in severe facial disfig-
urement. We present a case series of noma patients surgically treated in northwest Nigeria.

Methods: A retrospective analysis of routinely collected data (demographics, diagnosis and surgical procedures
undergone) and in-person follow-up assessments (anthropometry, mouth opening and quality of life measure-
ments) were conducted with patients who had surgery =6 mo prior to data collection.

Results: Of the 37 patients included, 21 (56.8%) were male and 22 (62.9%) were aged > 6 y. The median number
of months between last surgery and follow-up was 18 (IQR 13, 25) mo. At admission, the most severely affected
anatomical area was the outer cheek (n = 9; 36.0% of patients had lost between 26% and 50%). The most
frequent surgical procedures were the deltopectoral flap (n = 16; 43.2%) and trismus release (n = 12; 32.4%).
For the eight trismus-release patients where mouth opening was documented at admission, all had a meuth
opening of 0-20 mm at follow-up. All patients reported that the surgery had improved their guality of life.

Conclusions: Following their last surgical intervention, noma patients do experience same improvements in their

quality of life, but debilitating long-term sequelae persist.

Keywaords: cancrum oris, noma, outcomes

Introduction

Noma (cancrum oris) is a poorly understood, rapidly progressing
infection of the oral cavity with a reported 90% mortality rate
within 2 wk from the onset of symptoms if untreated.” Noma
begins as a mouth ulcer and, within days, progresses to oedema
of the cheek followed by necrosis and the rapid destruction of
the hard and soft tissues of the face.? Treatment with antibi-
otics, wound debridement and nutritional support in the early
reversible stages of the disease greatly reduce mortality and
meorbidity.> Noma is thought to be multifacterial in nature.® The
aetiology of noma is currently debated; organisms such as
Fusobacterium necrophorum and Prevotella intermedia*-> have
been identified but not consistently.?

If the patient survives the acute stages, the disease can
become inactive, after which patients often need complex sur-
gical reconstruction to restore function and improve aesthetics.?
Reconstruction often entails rebuilding the lips and cheeks and, in
some cases, the eyelids and nose.®” However, each noma case is
unigue and, as such, the surgical procedures used to treat noma
differ.%

Long-term physical sequelae of noma include displacement
of the teeth and intense scarring and bony fusion between the
maxilla and mandible.?.3.68-1° Sequelae around daily functioning
may include difficulty eating, seeing, talking and breathing.? 1%
The sacial isolation and mental health sequelae of noma patients
have not been documented in the literature but should not be
underestimated.

© The Author(s) 2020. Published by Oxford University Press on behalf of Royal Society of Tropical Medicine and Hygiene. This is an Open Access
article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/
4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For

commercial re-use, please contact journais.permissions@oup.com
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Trismus (restriction of mouth opening) is one of the most
disabling sequelae of noma™ ond can lead to complica-
tions such as aspiration pneumonia, malnutrition, poor oral
hygiene, speech deficits, airway compromise and pain.* Trismus
associated with noma can be caused by scarring around the
temporomandibular joint capsule (extra-articular ankylosis) or by
destruction and scarring of the temporomandibular joint itself
(intra-articular ankylosis).'# 1417

Reported surgical techniques to address the spectrum of
noma defects include pedicled supraclavicular flaps for the treat-
ment of large unilateral facial defects,'® abbe, estlander and
fan flaps for the reconstruction of the lips and corner of the
mouth,®*® forehead, deltopectoral, radial forearm and free flaps
for the reconstruction of the cheek®™® and abbe, radial forearm,
free, medial forehead and local turnover flaps for the reconstruc-
tion of central defects (upper lip and nose).®# 1> Mouth opening is
improved by performing bone-bridge excision, sometimes asso-
ciated with contralateral coronoidectomy.'®

Outcomes of treatment are difficult to ascertain due to incon-
sistent patient follow-up often due to the remote locations of the
home villages of patients. One of the few studies on long-term
outcomes of trismus relecse on 36 noma patients was based in
northwest Nigeria and showed that, after a mean follow-up time
of 43 mo, results were poor with only 39% of patients showing
an improvement in mouth opening.'?

The Noma Children’s Hospital (NCH), northwest Nigeria, run by
the Nigerian Ministry of Health and supported by Médecins Sans
Frontiéres (MSF), offers care to noma patients including recon-
structive surgical interventions. We present a description of the
follow-up of a series of patients treated surgically at the NCH to
inform ongoing clinical treatment.

Our study adds to the existing noma literature and is unigue
as we have followed up with the patients over a longer period
(18 mo) in comparison with other studies, which had follow-up
periods of 2-6 wk.820:2

Materials and methods

We conducted a cose series study with patients who hod been
surgically treated for noma at the NCH more than 6 mo before
data collection and who lived in Sokoto or Kebbi states, northwest
Nigeria. Data collection took place from April to June 2018.

Data collection

Data collection was performed in two stages. The first stage was
based on data collected at admission and for the duration of
patients’ stay at the NCH (routine data). The second stage of data
collection occurred during in-person follow-up visits conductedin
the home villages of the patients.

Routine data

The routinely collected data were stored in a bespoke database at
the NCH. Information gathered on each of the patients included
demographics, diagnosis upon admission (chronic is defined as
the absence of ongoing acute infection) and nutritional status.
The NOITULP {nose, outer and inner cheek lining, upper and
lower lip) classification system** was used by a surgeon with

experience in the treatment of noma to grade patients upon
admission. This classification system delineates the extent of
orofacial damage and related functional compromise, accord-
ing to fractional loss of anatomical units ranging from no loss to
100% loss. Trismus categories range from normal mouth opening
(=40 mm) to no mouth opening.**

Surgical data collected included the number and type of surgi-
cal procedures and surgical complications (infection, dehiscence,
flap necrosis, flap failure). American Society of Anaesthesiologists
(ASA) scores were assigned to patients prior to surgery (indicating
the fitness of patients before surgery): ASA I, a normal healthy
patient; ASA 1I, a patient with mild systemic disease; ASA III,
a patient with severe systemic disease; ASA 1V, a patient with
severe systemic disegse that is @ constant threat to life; ASA
V, a moribund patient who is not expected to survive without
the operation; and ASA VI, a declared brain-dead patient whose
organs are being removed for donor purposes. Anaesthesia com-
plications during and after surgery were recorded (difficult airway,
hypothermia, equipment failure).

Follow-up data

Data collected included the consenting patients’ weight (kg),
height (cm), age {y), middle upper arm circumference (MUAGC; for
children aged 6 mo to 5 y) and maximum mouth opening (mm).

Height was measured using a height board for those aged
<5 y and a tape measure for those aged =5 y. A manual floor
scale was used for weighing all participants. Age estimated to the
closest year was self-reported by either the patient (if =18 y) or
their caregiver. Mouth opening was measured by trained research
assistants using a ruler. The maximum mouth-opening measure-
ments were recorded as the mouth wide open minus the mouth
closed (incisor-to-incisor where possible or alveolar ridge to alve-
olar ridge).

We asked questions related to the ability of each patient to
egt and drink, their self-reported changes in appearance and how
they currently experienced social inclusion in their community.
These questions were based on tools used in prior reconstructive
surgical studies.*? %® Quality of life questions were asked to adult
respondents directly and to child respondents if they felt com-
fortable discussing these issues with the interviewer. If children
were aged <7 y or felt uncomfortable talking with the interview-
ers, the children’s caregivers were asked the questions. As part
of this quality of life assessment, open-ended qualitative ques-
tions were asked to participants about how and if the surgery had
changed their lives. These responses were analysed thematically.

Data analysis
Data analysis routine data

A descriptive analysis was conducted. Median and interquartile
range (IQR) were reported for non-normally distributed continu-
ous values; means and standard deviations (SD) were reported
for values with normal distributions.

For children aged 6 mo to 5 y, MUAC measurements were
used to classify the nutritional status of children upon admis-
sion as having severe (SAM; MUAC<115 mm), moderate (MAM;
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MUAC=115-<125 mm) or global (GAM; MUAC<125 mm) acute
malnutrition.?”

For children aged 6-15 y, body mass index (BMI) was cal-
culated and gender-specific World Health Organisation (WHQ)
BMI charts were used to categorise children according to BML
for age. Children were classified as either underweight (BMI<5th
percentile), normal (6th-84th percentile), overweight (85th-95th
percentile) or obese (>95th percentile).”®

For each individual aged =16 y, weight and height
were used to classify their BMI range as either under-
weight <18.5 kg/m?, normal 18.5-25 kg/m?, overweight
25-30 kg/m? or obese >30 kg/m?.%°

Data analysis follow-up

Nutritional status at follow-up was assessed by the same means
as at admission: SAM, MAM, GAM and BMI were calculated.

Mouth-opening measurements were used to grade patients
according to the NOITULP scale trismus categories at follow-
up by the research teamn in conjunction with a consultant-level
surgeon.

All analyses were conducted in Stata 15 (StataCorp LP, College
Station, TX, USA).

Results
Demographics

We included 37 (82.2%) of the 45 eligible patients. The other
eight patients could not be located either due to inaccessible
roads or because the individual had moved from the listed vil-
lage of residence. All patients were dlive at follow-up. Of these
37 patients, 21 (56.8%) were male, 34 (91.9%) were from Sokoto
state and 12 (34.3%) were aged =15 y at admission, as were
17 (46.0%) at follow-up (the patients age range was between
4-50 y at follow-up). The majority of patients (n = 35, 94.6%)
were diagnosed as having chronic noma upon admission. The
main reported reasons for seeking care were cosmetic (n = 25;
67.6%) and the related stigmatisation (n = 24; 64.9%) (Table 1).
The median number of months between last surgery and follow-
up was 18 (IQR 13, 25) mo.

NOITULP classification at admission

At admission, the most severely affected anatomical area was
the outer cheek (n = 9; 36.0% of patients had lost between 26%
and 50%) (Table 1).

Surgical procedures

Of the 37 patients included in our study, 12 (32.4%) had one
surgery, 15 (40.5%) had two to three surgeries and the other
10 (27.0%) had four or more surgeries. In total, 92 surgeries
were conducted, during which 125 procedures were performed.
The mean duration of each surgery was 90 (SD 49) min. The
most frequently used surgical procedure was a deltopectoral flap
(n = 16 patients; 43.2%) followed by trismus release (n = 12

patients; 32.4%) (Table 1). No blood transfusions were required
for any patients during their surgeries.

Eight surgical complications were noted in seven patients
(18.9%); one patient had a superficial infection and an abscess.
Complete dehiscence was reported in two patients (5.4%). One
(2.7%) of each of the following complications were reported: flap
failure, flap necrosis, flap detachment, neck pain needing phys-
iotherapy and an infection on a corner of the mouth. There were
no donor site complications and no deaths.

Anaesthesia information

All patients who had data available on the type of anaesthe-
sia received (n = 35) had undergone genercl anaesthesia. ASA
scores were assigned for the 87 surgeries for these 35 patients:
69 (79.3%) surgeries had an ASA score of [, 17 surgeries (19.5%)
had a score of II and one surgery {1.15%) had a score of IIL
Four (10.8%) patients had anaesthesia complications noted dur-
ing five surgeries. Three surgeries had unanticipated difficult air-
ways (difficulty with facemask ventilation, difficulty with endo-
tracheal intubation); there was one case of hypothermia and one
case of anaesthesia equipment failure.

Nutritional status

Of the 37 patients included in the study, 5 (13.5%) had an
improved nutritional status at follow-up and the nutritional sta-
tus of 4 (10.8%) had deteriorated. The other patients had an
unchanged nutritional status.

Of the three patients aged between 6 mo and <5 y at admis-
sion, two patients (66.7%) were classified as having SAM and
one (33.3%) was classified as having GAM. At follow-up, all three
patients (100%) were within the normal range, indicating that
these three children had an improved nutritional status at follow-
up.
In the 6-15 y age group (n = 17), 12 children (70.6%) were
categorised as normal weight at admission, 4 (23.5%) of these
children were underweight at follow-up and the others (47.1%)
were normal. Two patients (11.8%) were underweight at admis-
sion: one (5.9%) was classified as normal and the other was still
underweight (5.9%) at follow-up. One patient (5.9%) was over-
weight at admission and normal at follow-up.

For those aged =16 y (n = 17), mean BMI was 19.0 (SD 3.3)
upon admission and 18.7 (SD 3.5) at follow-up. The difference
between these points is minimal and both measurements fall
within the WHO-classified normal range.

Trismus

There were 17 trismus-release procedures conducted on
12 patients (8 patients =1 procedure, 3 patients =2 proce-
dures and 1 patient =3 procedures). At follow-up, the median
maximum mouth opening for those aged <15 y (n = 7) was
15.3 mm (IQR 7, 18 mm) and 10 mm (IQR 2, 20 mm) for those
aged =16y (n =5).

Although we had mouth-opening measurements at follow-up
that could be translated into the NOITULP mouth-opening score
for all patients, at admission we only had the allocated NOIT-
ULP score and not the actual mouth-opening measurements for
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Table 1. Respondent characteristics at admission, surgical procedures performed, self-reported quality of life responses and NOITULP scores

upon admission, noma case series, n = 37

n(37) %
Gender Female 16 43.2
Male 21 56.8
State Kebbi state 3 8.1
Sokoto state 34 91.9
Patient age upon admission (y) 0-5 13 371
6-15 10 286
>15 12 343
Patient education None 1 28
Arabic studies 34 9.4
Primary school 1 2.8
Missing 1
Noma diagnosis on admission Acute noma 2 5.4
Chronic noma 35 94.6
Had treatment for noma prior to coming to NCH No 22 59.5
Yes 15 405
Kinds of previous noma treatment Antibiotics 11 733
Traditional & 26.7
Self-reported comorbidities reported upon Malaria 10 27.0
admission at the NCH
HIV o 0.0
B o] 0.0
Measles 14 37.8
Any vaccination before hospital admission No 17 46.0
Yes 20 54.1
Healthcare-seeking reason Cosmetic 25 67.6
Stigmatisation 24 64.9
Functional disability 14 37.8
MNOITULP classification upon admission
Nose 0: no loss 12 50.0
1:25% lost 5 208
2:26-50% lost 5 208
3:51-75% lost i 4.2
4: 76-100% lost it 4.2
Missing 13
Outer cheek lining 0: no loss 5 20.0
1:25% lost 5 200
2:26-50% lost S 360
3:51-75% lost 6 240
4: 76-100% lost o] 0.0
Missing 12
Inner cheek lining 0:noloss 6 240
1: 25% lost 5 20.0
2:26-50% lost 8 320
3:51-75% lost 6 24.0
4: 76-100% lost o] 0.0
Missing 12
Upper lip 0:no loss 8 36.4
1: 25% lost. 4 18.2
2:26-50% lost. 3 229
3:51-75% lost 2 91
4: 76-100% lost 3 13.6
Missing 15
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Table 1. Continued

n(37) %
Lower lip 0: no loss 10 47.6
1: 25% lost 8 381
2:26-50% lost 1 4.8
3:51-75% lost 1 4.8
4:76-100% lost 1 4.8
Missing 16
Trismus Normal mouth opening (=40 mm) 12 54.6

Mouth opening 21-39 mm 3 13.6
Mouth opening 0-20 mm 2 91
No mouth opening 5 227
Missing 15

Surgical procedures performed on study cohort Deltopectoral flap 16 43.2
Release of trismus 12 32.4
Commissuroplasty and lip reconstruction 11 29.7
Estlander flap 10 27.0
Forehead flap 6 16.2
Nasal reconstruction 5 135
Fan flap 5 13.5
Cheek rotation flap 2 S.4
Abbe flap 1 2.7
Submentalisland flap 1 2.7
Other procedures 12 32.4

Self-reported quality of life assessment at At this point in time, go to school 23 62.2

long-term follow-up
At this point in time, I have friends 34 91.9
I am now included in the community 32 86.5
I can now get married 7 18.9
1 can eat more easily than before the surgery 32 86.5
1 can drink more easily than before the surgery 31 83.8
People can now understand what I am saying 32 86.5
more easily than before the surgery
I feel more happy with the way I look than before 32 86.5

the surgery

eight patients. As such, @ comparison of the preoperative and
postoperative mouth-opening NOITULP classification for these
eight patients is provided in Table 2. No patient had a normal
mouth-opening status at the follow-up visit (all classified as T2,
0-20 mm) (Table 2).

Quality of life at follow-up

All respondents reported that the surgery had improved their
quality of life in one way or another. Respondents reported that
the surgery led to decreased social isolation (having friends,
n = 34, 91.1%; being included in communal activities, n = 32,
86.5%) and functional improvements (eating more easily, n =32,
86.5%; improvements in speaking, n = 32, 86.5%).

At the follow-up visits, patients and caregivers were asked if
and how the surgery had changed their lives. Some feedback
from patient caregivers was negative and they did not want any
further care:

The surgery was not successful and I do not want to come
back to the hospital (8-y-old patient).

Other caregivers reported difficulties with restricted mouth
opening and related functional issues:

The opening of the mouth is very small making it difficult to
eat or drink (29-y-old patient).

There was some mixed feedback, showing improvements in
quality of life but continued difficulty with mouth opening:

The mouth opening is a bit difficult because the side stitches
are tight. However, she can eat and talk well (28-y-old
patient).

And some other patients reported positive functional changes
and social acceptance:
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Table 2. Mouth-opening categories upon admission and follow-up by age group

Ageat NOITULP score Maximum mouth opening NOITULP score
Patient follow-up, y adrnission at follow-up, mm at follow-up
1 7 T2 13 T2
2 7 13 7 T2
| 8 E 18 T2
4 8 T0 15 T2
5 10 T3 5 T2
6 18 T3 20 T2
7 20 T3 2 T2
8 22 T2 10 T2

T0, normal mouth opening: >40 mm; T1, mouth opening: 20-40 mm; T2, mouth opening: 0-20 mm; T3, no mouth opening.

He was shy and angry before the surgery and he is now able
to eat and go to school. He used to not be audible but now
he talks loud and clear (10-y-old patient).

He is very happy to have the treatment and he can meet
different people since the wound is closed and healed
(10-y-old patient).

Discussion

Our findings suggest that surgical care for noma patients
improved their quality of life, despite minimal evidence that tris-
mus had improved. This corroborates findings from an Ethiopian
study, which showed that post-operative follow-up revealed sig-
nificant improvement in the lives of noma patients®®. Most of the
patients had more than one surgery, and the most commonly
used procedure in our cohort was the deltopectoral flap, which
is utilised in the reconstruction of the cheek, the most severely
affected anatomical area.

Our study confirms the complexity and unique manifestation
of nomaand the need for numerous surgical procedures to obtain
an acceptable functional result. The most commonly performed
procedures were the deltopectoral flap, release of trismus, com-
missuroplasty and lip reconstruction, estlander flap, forehead
flap and nasal reconstruction. The procedures performed rely
on regional flaps and local tissue and are in line with other
reported surgical techniques used to treat noma.58:19/18.19,31.32
Other providers have described the use of free flaps*:3* how-
ever, given the technical and resource derands of microsurgery,
these techniques are not currently utilised at the NCH. The sur-
gical programme instead enlists older but reliable reconstructive
techniques that are less risky in this context.

Noma cases are at a high risk of developing trismus resulting
in difficulties in speech, chewing, and meintaining healthy oral
hygiene practices.*? This study has highlighted that despite sur-
gical intervention, none of the patients in this cohort regained a
normal mouth opening. Respondents reported ongoing concerns
with their restricted mouth opening and the impact this restric-
tion had upon their lives. Similar studies with noma patients

noted that the results of trismus release in noma patients was
extremely poor.’?1® A northwest Nigerian study reported that
43 mo after surgery, the mean mouth opening of 36 patients
was 10 mm.? A similar study with 95 patients from Niger
and Burkina Faso reported that after 3 y, the mean mouth
opening was 21 mm.** Our results were similar to these stud-
ies and showed that all patients had a mouth opening of
between 0-20 mm at follow-up (median mouth opening of our
cohort: 15 mm for those aged =15 y; 10 mm for those aged
>16 y).

This outcome is not unique to noma. The overall success rates
in curing trismus in inflammatory processes other than noma
(oral submucous fibrosis, chronic non-bacterial osteomyelitis) in
the paediatric population can be low.**3¢ In the majority of noma
patients (gs well as in patients with other inflammatory causes
of trismus), the trismus is extra-articular.®™ Noma can disrupt the
peri-articular bony tissues of the subcondylar area, which is the
location of the growth plate of the mandible. Other researchers in
mandibular trauma have also reported that this disruption of the
growth plate has resulted inincreased fibrosis and trismus, #3638
and we can hypothesise that this is also a contributory factor
in noma. Similarly, this area of the mandible can be disrupted
by surgery to correct trismus (such as gap- or inter-positional
arthroplasty).?®** This disruption is mitigated by delaying trismus
release until the mid-teen years, to avoid, or at least decrease,
the need for revision trismus surgery. Delaying trismus-release
surgery until skeletal maturity is likely to be effective for noma
patients, to reduce the postsurgical reduction in mouth opening.
This delay should only occur if a child with noma can drink and
consume sufficient calories to continue to grow and gain weight.
While there are no specific rules or recommendations for tris-
mus release and ankylosis repair in the literature, in studies and
meta-analyses demonstrating high success rates for inflamma-
tory causes, the patients are typically in their teenage years.*
The success rates for paediatric trismus surgery are far higher in
congenital and traumatic cases, where the surrounding capsule
and other structures are unaffected.® A further step that has
been shown to maintain adequate mouth opening and result-
ing quality of life after trismus-release surgery is longer term
postoperative physiotherapy which can enable patients to have
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an improved mouth opening.*>*> We do not have physiother-
apy treatment or uptake information for this study; however; the
NCH program currently includes rigorous physiotherapy following
trismus release while at the hospital, patients are also provided
with an exercise list to complete when at home after discharge
and they are assessed by the physiotherapist at the follow-up
appointments at the hospital.

Our study has illuminated three potential changes for pro-
gram planning and potential interventions. Firstly, as the anaes-
thesia complications were notable, it is important that surgi-
cal teams should include anaesthesia professionals who have
specidlised in difficult airway management. Secondly, as some
patients remained malnourished, it is important to conduct nutri-
tional follow-up with all patients. Lastly, vaccine preventable dis-
eases and alack of vaccines are arisk factor for the development
of noma?. The inadequate vaccination status of the patients
included in this study shows that these populations should be
the target for public health interventions, which could reduce the
number of noma cases along with a host of other diseases.

There were several limitations to this study. Most patients
reported improvernents in their quality of life; however, these
guestions were only asked at follow-up. To improve our assess-
ment of quality of life changes, it would be beneficial to use
a standardised, validated assessment tool at admission and
follow-up.™ Social desirability bias could have influenced these
answers, changing our understanding of patient-reported out-
comes. The addition of preoperative and postoperative pho-
tographs to this study would have been beneficial. Furthermore,
the retrospective review of routinely collected data limited the
type and quality of data available for analysis. We have imple-
mented a prospective study to assess the outcomes of patients
that will address many of the weaknesses of the current study.

Following their last surgical intervention, noma patients do
experience some improvements in their quality of life, but debil-
itating long-term sequelae persist. Reconstructive surgery does
appear to restore form and function in some patients. How-
ever, noma is a preventable condition that, if detected early,
can be effectively treated with antibiotics before the devastating
consequences described in this cohort of patients occur. There-
fore, public health interventions should prioritise strategies which
address known risk factors for noma through @ community-based
health systems approach that targets prevention, early detection
and the rapid treatment of acute noma.
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Background: Moo, o oeglecies dispose reanlly offecling chaldren, with o 90% moreliy role i colresled, &
fir feafaciol QUG 1hnk :1i<.-r\rH;rrres. she tissues of e foce i =1 wk, hormd cnn Beceme e chive with
early stage antibiotic treatrment. Traditional healers, known os s’ maganing gargaifgs in Hausa, pay @n
imparznt role in the hedth systern and provice care te noma patisnts.

Methods: Wwe conducted 12 n-depth noendesws with carstakers whoowene looking after noma patiencs camitted at
the komi Children’s Hespital onc 15 tradifional beglers i their home viboges in Sckoto stote. northesest kigeno
W emplored pemapimns of noma, relotionship dynomics, healthoore proctices ond intenention opporiunities
Tnierdiens were oudonaorked, roeseribed orad Lronstaled, Mool coding grd themelic ormohess s ulifseo
Results: Troditional heolers offered spacialised forms of care for specific conditions and refernsl guidancs. They
wiemerd the stages of noema o different renditions with Incvidunlises denedies orvd were willing o sefer
norme patients. Corelekers rusted troditiono] bealers.

Conclusions Traditicnal heclers coud ploy o crocis mle in e eardy detection of noms o Lhe heolth-sesking
desison-rnoking process of palients, Intenmenion progrommes shedd iduce Gaditivol heolers Lhugh ainisg
anid referrsd pornerships: This rolinbcration conkd smee les and reduce the sesrily of roma cornpbications,
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arute nescatiing ging terompaned by fefid hreath,

turr ol Lhee orol covily, which amostly atfecls childrer oged 2 54
IF left untreated, it is assodated with a réportad 90% morality
rate." Thoes who survive hove severe focial disfigurements ond
reltiple: physicol irrpairmenits, including diffiodlivs inoeating,
SR Gng b'r'l’l'|li||r_|.2 Momin rnniles i in tH r-;;|{'|_.||:1'i'ul'_‘:]

aeasrd, gangrene thard and soft tissus cestruction), sooring
and sequeioe.® The total cestruction of the cheek cantoke place
in bess thion 7wk During the sarby stages of nomo, fections
can berame inactive iF treated with antibiotics, waond clecning
and nutritional suppart, cecreasing morbidity and mermlite’ In
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many cases, however, potients live in remote locstions ond
ovcety Lo Beallhoore tokes corsidessbe Lirme,

Priev wry regseagech o noen s lirmibed, dmd s seech, tlm‘i:fl:_;r_-
sharing about the disease & impeded. The mast romemanly
reported sk foctors are mglnutrition, poverty, immdnosuspres-
sion, coinfections. poor vaccination cowveroge, lack of access to
quality heolthoare, not receiving. colestrur: at birth and core
ikers (ol known gs coregivers] beng sormeone olber Lkary Lhe
mather " o primary studies en nomo crevalence exist but it
is thowght bo be most prevdent olong the roma bett, which
slretetes from Sereqol Lo Etbhiopio® Cuses boie recently boen
reporlad in ot countries :rwlul_liug 'I::||_|w.-,7 E.I':_,:I||,|||i",'l,|,1r|.’a Lhe
LIE® and the 1557 The WHID. estimate thers e 140 000 rew
rama cases each year’

The Migericn Ministry of Health supported by Médecins Sans
Frontieres (M3F1 implerrents presention ond reotment pro
gramimes for normo ol the Kome Chikdrer's. Hospilal JMCH) in
Sokoln, nedfhwest Bigeric. The programrme inciudes o strong
curmensh component focusmg on fnding eardy stage rses and
roising cwareness ohoul roreg wilth commuonily’ membens ond
rueallh weorkers,

The hiecith systesn in Migedo is comprises nf thres levels: -
mary Bocal govemiment), secondary [sTote govermnment; and
sertiary federal-government.™” These: levels of the health sys-
temn  pperote in londem  olongsice  todidonal  medicine
Mot gt gavgaiive (the Houso norme for todiliongl beolars)
|_:{|,|3' ary irmpartoel ride in heollboee |5|I:_1I,|::II:|."?‘ anil in Ni|_||:'l'iu_,
with an eszirrated 0% of the popoketion exclusively wsing this
farm of care ™ A Migedan study showed thar closs to 105 of
rural dwellers ard «% of whon cwellers in Nigeric were trog:
idonal heoiers, proportions which are much Fagher than those
rained in Hormedicine"™ Patronoge of sracitionsl heding hos
presioushy woned due o restictions ard the inTocuction of bio-
radicine, but recently there hos been onincrecse in s=eking
this furm of core gue o e obilige of roditonol heolers Lo pro-
sty plagsicol, peyctalogicol ane spirituol Core i Teolitinnnl -
lews are sofd - beoelther reside in the villages within which They
zerve o to rmove around fram village to vilage providing care as
they ga'* by utifsing remedies including plans and treas, ™"
pieming and cuts®* ond proer ™

A pravention amd eorly deleclion ore tee mcsl impgrlent
:-rrr]m_:lil'-‘ in ':'lllln:,'h;; Lhi it al rirna, b B ot fo lake
Inte: cergideration tha rale that traditonal healees oy inthe
pathway to care for nerma patents We interdewes caretakers
of T prabiersts aned trogdilional Pesalers o gxpione thein pergep-
dons of noma, the relationship dynamics Debaeen the fwo,
madizional healers” Realthoore practices for the different sioges
of ‘morna and the feasibility of oreadng referral portnesships with
foditonal Feabers. The informaotion generoted  theough this
resctrchy il e vsed Lo guiide nereg oulreoch sirotegies

Methods

Setting

Interdiews with caretakers of noma patients were conducted ot
MEH and interviews with troditionol healers were conducted in

their home villoges in Schoto stobe, nordiwest Migerio, From
Jonuory Lo Decernbser 2008, 110 nomo potienls were adoslled

o MCH, 53 (48, 2%} with early stoge moma; 50 (45.5%} of whom
weers ferrale grd 58 152,735 from Sokolo slole The medon oge
of self-reported] st wos 3y CORV1-7 4 aned L0 (36,830
patiznits hod sought core for she nefma patient freen szacitioesd
heglers before comning te MCH.

Study design

A descripbve, ouoliosee study wos conducted betiesn Apil
ond June 2016 Seovsloclored inlendew guides wilh open-
B questions wes psed, o e Gourse nf the interviess,
wereleft apen so that amy nevs themes which emerged roia
befully explorec

Recruitment and sampling

In-iiepthy inlerdews wera conducled with 12 corstolers Rooking
afler eile: pralienls coreillec Lo Lhe MOH g Uhe lerwe of dela col-
lectinng, who wers recrulted usng ronvenisece sompling. The
intervlens ware cormisg out by HMEB, o first Ionousoe Howsa
speaker who was thorouchly troined before dato collection
commenced. and who hos exgerience working with noma
palienls, oooormpunied be the Principol Dwvesligotor IR, EF, The
ressarchers imteniewed carenckers who were present gt MEH
during the doba colection period. The hecd matron of MCH
irmiled corewhers tooparlicipele in the sy &5 Lhe corelokers
werr ot BCH for ecienced periods of Grees dup o 6 o), ey
were known o the head matror We mrat with the head soction
anid requested that she imited coretakers from bath ruml and
urban locations toincrease the variety of potential pardcipants.
Fiftesn troditional featers peaple in the community who hove
token on Lhe roie of providing non-biomesicel beollhoore and
bt 100 resEsenc. biormedizol I,r|,|i||ir|:_;:l weere el I,I|r|,r._.:j"|
purpssee sampling, The cirrench team af WEH compiles o 17
of traditional healers wiorking in Sokoro stote, wihsre MY pro-
OUAITITIE W bzseed (helveesn 0 30-min and 3-h drive Freom
MCH|. Trational heclers weve then contiaced froan this Hst by
relepnone. . [F they could mot be reached by telechons, the
research team visited ther willepes' cnd rwizsd them to
participake.

A purlicpents were witormed of Lhe gims of e sudy
price Lo the slereimes I,n::%:irn:_; plave The reseorchers oo
ucted mterviews untll dafn snfurnion accumed, snTUmoion
being the peint atwhich no new infarmation emences from
the inzemviews.

Data collection

Interview guides weere ceveloped in Erglish, tronsioled e
[ B f_r_,' HY¥R ol By Boek-tiansksbed h_',r a Torther Hirsg
speaksl to ensure acrurate tronslotion. A Inconsistencies
were ractified ond the finad wersion wias used for pilot inteniews,
after which additioral odjustorenzs were made ond the guides
were then finalized. . [ntendews were conducted i Howso ond
audicrecondied in quies private loootions. During the intenievs,
photagrophs of the five different stoges of noma wisre shown 1o
wroditionol bealers bo help interviewses discuss their nowledge
ond Peal s proctives for Lhe wricus skges of the disesse

2ofd

(R eSOy papEssar]

igpuy won - dno

SIS rn.'lfll'l\' B b 4':..'.r.r3 "q BLEPTESTR e R ERnL T LR RN OE - RS0 ueAD T e

290



Internctional Heolth

Interviews wostec approximetely 3045 min Moone else besides
ther reseorchers - ond pordcponls were presenl dudrg Lhe
Irtl e,

Data analysis

Sudiorsoorded interdiews were: rensoribed ebe Housa end Lhen
tanslated werbotim oo English by HME and checked by EF.
Ciota saturation was ciscussed between mvesticators ord once
this oocorred, daotg collection ended, Tronsoripls were morually
coxted by EF, BV oo BF recc the Lronslales! berecripls seserl
dmes, ond then codes that emesged woere highlightes, The
codes were then dismussed within the research tearn, ficst
between HME and EF, and then with thres other members of
the research team (EN, JGC and BSL™ Thematic cnaiysis wos
undertaken Lo idenlify potierrs in the doto with allibuled
confers, ™

Ethics

The WSE Frhics Revisw Board (18740, Lsmionu  Danfodien
University Tegching Hospital Health Ressarch amd  Ethics
Comrmittee in Migedo [UDUTHIHREC 201806700 ond - the
Ministry of Heolth = Sokoto Sote (SHRECAIISAE) opproved
ther sludy protodol The grooedures Follmssd wee in seoordonse
with thse pthivol stendods of the Helsing Declaration. Wetten
infarmed corsent for interdews and cudiorecondings were
cbtained in Hausa. For participsnts wha were iRitercts, the con-
sant form was reqd oloed to them and o thumbpint wos then
requisted in ploce of o signoture,

Results

Wi intervieveed 12 corstokers of nomao patients ond, 15 froc
idonul healers. Corelokers vwere predominantly e reotbers of
pabienls (TVE2 ) o weas the r:irrlru:lr'.'-::{fwr al o kit aned the
ciher wis she figther of o patienr. The madien age of raratakers
wins 38 v and ranged from 22 to 55 w Troditiond healers were
rmzsdy male 113015 The two fernole trodisonal healers were
35 ond &0 y of oge, ond hod weorked as traditional heclers for 2
ond 3y, respeciively. The medon oge of reale-trodilivnal heolers
walls 55 e VGG from 35 (o &/ G '.hwy ol |xix:|,i-1i|'|:_5|
wradizienal medicing for a readicn numbes of 3y enging from
2 Lo 50y

Therwz rnoin Thermes armiergeed during delo onolyss: 1] the
rale and experiences of traditinnal benlers, particilary in the
mmanacement of moma cases; (3 relationship  dynemics
betwsen carstokers ond troditional heslers: ond 3] ¥nowledce
and perceptions of nomo- one trestiment heolthcore proctices
for Uhe dilferenl =loges.of the diserse

The role and experlences of traditional healers in
Sokoto, northwest Nigeria

Traditional heciers repostad that they played specfic noles in the
community, were well knowen and believed that their healing
skills weene uncerstocd and opprecisted in the aregs where they
livsere) o i

Everybodhin this vitoge snoll or big. . kmows that it is my
wark (Trodtiond Healer 81,

Ewan Lhowgs the radidons bealers resided & the cormmunities
wilvr wbicky Ly workid, soere wiere sl koo in o wicher geg-
graphicsdl regon ond reporled that: petients vsitsd: them from
hundreds of kilametres dveay, sters sven travalling acress handers:

Bosed on my obility people:are corming [from] everyahene
[=wen] all the way [fram] Tawa {in bhger]. They ooe all com-
ing o search for help from me (TH 15).

Troditienal healers’ speciolisotions

Traditionnl  healers seported Iecming their croft o diffeent
wiys, eluding inhedting the knowledge frorn fomite members
ond glbers Lhrough drearms sesd spirils;

[inberiled [roditivrol beoling khosdedge] from iy grond-
fo Lher (TS AL

Thes onally 1 ogo b froam oo sganis Jooemye deseress 1ooens lekd
whaot [trectrmentst w0 get and so 1 go and get them ang
thien Twlll rress it (TH AL

Mony troditongl beolars stoted thot they had speciclections
ond only beoled specific diseoses. Ong rodiliveol heoler

rps e Irlx'.[s"-c_; Or1 Gery al divenseys, wheneos ofbwrs naleg

ane nre tas Wone af the toditond  hegires spesifically men-
toned noma olthouch same of themn mentioned Treating de-
rents of it jsuch as chwon dai [cancer] and sk [=pint]l:

W howe rermedies Tor oudie (dyseolensd, st
ftyphaoich and for basur haemorhoids) (TH 1)

I sl remviechion for e L shock ponl ored e ki
[g=nerst swalling of the bodyl [TH 4L

Tregtinsent procmices

These dseases were reportecly treated by the traditional hea-
hers woth o l.wcl:'ln_-l,',- af retrds Mot of e remmdies of forsd
wers abfaened Ffrom sourres seernunging thalr villoges, suck o5
trees and plants. Rermsdes incluced greing potients died heshes,
grinded plonts “te seak’ snd then to drinkc ointments to rub
onte the =kin and piercing of the skin to create ‘Bleeding maris’.
I conjuni Lioes wilky alher wepects of Lheir healing, roditices:
bglers used spiriful Iseliafs, irehdivg regiting Ewe Qurton o
trelr paTien s,

Ralationship dynomics between caretokers and
traditional healers

Caretakers” pencenions anagt frndifiong heaens

Caretokers of noma potients reported seelirg core from o ronge
ol heolth services in e conmonily, incucing  bospiols,
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pharrmacists (informol cane peoviders wiho sell medication) ond
traditonol e kers

[ prafer qoing 1o the hospitzl because thay care most about
a persun's heolths (Doreloker 7,

[likie going Lee Lhe phormocisl becouse you con goovery
quickly and buy the medication [T 4).

Corelakers hod :.;il"’glrin:_; parcetplions of Lrodilionol hu:,iil'r."' SLTTTE
said they mace use of teaditiorsl healers' henltheare services
berouse they were eFactive or qocessible and =ome becouss
Lhery e alfordabile:

[f w2 go, wee gat better (0 90

Some people prefer visiting troditional healers if they are il
as they wil guickly get reatrment [in compaerson} W [the
time it would toke ot the] hosgital (£ 100,

[ went there [to a troditional heder]. [ find it much better,
wery mich Beller, os there & less cost 71062

Cther intendewess said that they had heard positive things
about the sendces offered but had not personagily visited o trod
itdonal heoler betore, One conetoler soid:

My nieighinalrs wsed tnogo end they are happy obout it and
Ledel rrw G Ly il bl [ it ol Lry il (0 1),

Trust avidl covificfenoe
Coretckers whio bed ssited treditional healers for general health

izsues noted o positive relationship with them and described the
1wpe of care offered o= efficent:

When s werd he irr'r'r'l_*llillh'l:,.' sl whal iF wos, I Thien
gathersd the remedies ard gove them o me. He soid 'Co
as [ soy, do it like that'. By His groce when we did it like that
[the reatrrent] worked i 90

Thie somie posilive relolionship wos noled by lrogilioes | beolers:

A fol uf people ore buying ond drirking (our remedies] ond
Fewrl oot abiut il {TH 1),

Trust in the relationship between caretaker ord troditional
heoler wios mentoned by both parties:

I o fristed by people. Honestly, o lab of bohies thet are
weoned tholt could not stoo crying or choked while taking
the beeast are brought to me and are Jtreated] successfully
ITH 1)

Ah, honestly we tnust themn becouse the healer is Gke our
father i£5)

Tris trust wos poired with ocoownobilite as pardal payments
WETE THOGE UpN core provision arkd Lhe reenoiing poymenls
weeg only mede after the rare provided wes seen tn he
successful:

[We]l mole o povrment ogreement thot [the coretoker] will
naot [pay all] rowe If 1 trest and he gets kealed afer [you
can oy me]. [f you did not heal, 1 do not want your money
[TH &L

Knowledge and perceptions of nema and healthcare
proctices for the disease

Knowlsdge about nomg

Mony coretakers ord troditional healers referred 1o noma o=
cwon agi or dowde, which, when tronshoted from Houso o
Englesh, refers Lo o gererol concer Bl cor ooour amavhere i
the baly:

W cuncluee Lhal il wos cheon i (0 2)

Sorme caretakers believec that norna weas e ‘dissose of ko’
(spirit; ond that it was ‘Grought bv God' Views differed about the
couses of norma, with some coretokers believing that meosles
sborled” sorma in Lhsie child, There were olso rodilionol heolers
whn believed that nomn wns caused Inymompe

Thi= work is thot of mumps. Mumgs make the testh have
rflammmation. This [E] the some o5 [the) remeay for
mumps. IF iL effecls ¢ person L will destroy e rmoulh
and the mouth will smel TH 121

Soavw Irocilional heglers reporled neser hoving seen ar Lreals
the depase, even when shown photocraphs of it diring
Intersiews:

[ never save it honestly...[ hove nol done o matter like this
[TH 2}

L do nol knoe orykhirg about thes disease {TH 31

Mzyray e aned e Lheore cplions

Caretakess reparted seeking case at o variety of biormedical inssi-
tutiors, inclucing pharmacies, community health centres, dinics
and hoepizals os well as from traditional heolers, before coming
o MCH, Thee puthewmy Lo core wos ol brees comples ond Lime
CeAIsUreing:
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So it was the starting point of the dsease, we sawe that her
fzce wos getting chubby and then we went o collect troc-
iliongl reabrmenl, We were mizing il end gring L Lo her Lo
drink. \&e =aw the cheek getting bigger so we took her to
the hiospital whene they dresses the waund ond closad the
affected aren After 2 d he opened it and the area was
spoibed ond socie ook Ber Lo [l By Lown] (C &),

Befors we corme bere we wenl Lo ore hospilol whers he
‘was given theee injections. They refemed us to the generaol
hnspital, ane they refermed us to o medicnl Centre where we
spenl 11 d. Someone who works ol Lhe olher hospital
came ard saw the dizease and asked the medical centre to
riefier 1 T Sokate (O 5L

Some corsvakers mentioned delays in occessing cares the main
regsons weare not hoving morey to poy for troneport ond proe
Elems wilhy findes childeore Tor heir olher chil dren,

A variety of symptoms for the different stages of noma were
described by coretokers and troditionol healers. Mory of the
corelokers who were inlerviewed neporled e sl sicres omd
syreploems of romn as o fever’, "skic esh ke o siogie groin of
millert ard sweding:

At first her eyes swelled. The following moming everywhere
had swallen up; wou cannot even see the eye (T 5.

‘When Lraditionol bealers were osked obout Lheir krowledge of
ther differenl sluges of nome, e rreonily sow I os seporole
dismases, anl treted tem as secn, Heales maost ofter repormed
trecting the safier stoges of noma (gingiitis and cedamal and
refarting children with the later stoges of the diseose o other
forms of care. Qne Toditonal heaker noted thot “hej does not
snave nomia disease!, but for the swelling =toge of the disease Fe
said ‘thers iz remnedy for i, and for the mecrosis stage he stated
e ‘doss not know' the remedy; showing that noma was not seen
a5 0 sEnglke disenss, bul oz multiple oonditiors

Twig cormrmonly reporied sloges recied were gingreilis oo
swelling of the cheek, Glingidtis wos waselly freated with on
cintrren: that wae rubbed directly ante the gums:

[f the teeth are bleeding, [ give o remedy, 1f o person puts it
inside the mouth and fzwills] it around the mouth, the
[l;-lllq'rlirn:_|_| wilk &lop (TH B

Some troditional healers diognosed the stage of moma osso-
ciated with swelling of the cheek as dwaon dgi or civon iska and
offered core Lo e polients ocrordingly. Corelzkers  olso
reported being given this dicgnosis and relevant remedies.

[Wie are] taught it is ciwaon daji. They find o branch of o tree
and scak it to drink and to ok That is what we wers tought
o dn iF the rheeks hecome big (120,

[ wall reds [the hark fraom three trees locally koown o9] Taa-
do, tarraring ond koiwo and grird them ond sieve them Lo
drink i the maering and inthe evening. 71 use] the modarar

tunwatiea fground ferbsl, mix thern oll togethar and pour
thern ante the swallen ansa (TH )

Soamee trocitional heabers roted unceriginty oboul the stoges of
the diseose aned wielher The sloges wene relolied, Bl Bad Lreo-
teecd the swecdlen cheps stage, which bad o keown rermedy:

[ treat it but I do not know what the disease is unless [
understond it s swelling. IF it & swebing | ean undercstond it
and give Lreolment remady (TH 3L

Traditicnal treatrment optians for a swollen chest ncluded per-
cirg Lhe chesk wilth o bol blode Snilially placed inoo A e
decreaze the swelin

If the remmedy is dnonk, it will go down or it will swell up to
dn plercing ar it will barst (TH 8).

Coretakers also repored visiting troditionol healers for assist
once wilh piercing Lhe swollen chaek:

| wisited. .. this plemen the plering was dore, the fllowing
mgening b [aamsstling ] dic nee stog wee ooree bere [NCH] 0T 0,

Traditicnal healers dic not commanky report s2eing patents o
the recrosis stoge of the diseose, and os such, this stoge waos
nok wigely known, olthough some were obde to recognise it One
Lradilionol bealer desonbed S stoge oz homl meol’,

Corelakers reportad Being offerped wris remeddes from
traditional healess when wsiting them with o chilo loter clog-
nosed at MCH as having noma. The remedies offered indluded
'grm,rxl Frsfas oo free Bireciies, .,"(lr r]r.‘rn.lril'g. ru')filrlg e bt
ing’ ond o ba ke wirk gop (@ type of porddge staple made
fromn maize, songhurm or millez) @ annk',

Carstakers reported mixed efficacy of these remedies:

Loval ywewr whan b s sick 1 Took Bime (Lo The Drodiliosae)
healer] so this yeor when it carme back 1 thought it & the
same with the lost one ard 1 took him there, then 1 col-
Tecbed Lhal rermedy ond QU did nel saork se 1 ook B Lo
hospital {C &l

[ collected [the rermedy] but [ did not ses any improvernesz £ 7L

Kriowiedoe ronsfer and refermals

Traditional heolers repormea utising referral o hospitzls o
doctors for unknown oilments, or conditions they felt would be
best treated elsawhena.

For the [deeases 0 connot firent], 1wl serd them to n
doctor who can treat thern (TH 5L

[LIf [ s=e that [the dis=zase] is much ond beyord me ond 1
cannit di the work Lwill refer mim to the hoapitnl. 1F it = too
much | forme] [ooen only sen o gerson Lo bospila] (TH9)
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Referring to all stoges of nomo tregtment, coe traditiona | bealer
staled Lhol, "For ol disecse, @iy o doclor thatl gives hei’. Olher
raditienal heolies regooied nok krn,lwinl_q where 12 refer foms
patienits,

Cne coretaker repormed beimg refered to MCH by o traditional
healer, who stoted, *Thiz disegse i bevond my power kot some
s are doken to Sokobo (REHT

A some Lroditiono] Peolses reported Lol nowe Lhol Lhey
kmaw about NCH, they wiawid begin te refer any noma coses:

A From Lodoy el we stoeled e relolinnstip, your e
[nomal is mot o phaying one as frorm woday i 1 heor o parson
himsing iTiF T ko your ploce Twill fake him (TH 2730

‘When asked sdhather they would be interested in attending o
irinineg course of reee, wehich weulsd ol legrning ool
the differenl stoges of the gheose, some fraditionst henlers
mated shey were too okd to traved, hut rost said they wauld Fe
willing to attend and were entusiostic about leaming, more
about noma.

Discussion

Tragitional healers play @ rale in thie heolth systern of north-
wiest Migero our findings showed thet they are trustworthy:
geressible, offordoble core providers: who otfer specialised
furrrs of tore for specihc condilivns and offer auidonce on
rafernl aptung, Tracatiannl healécs saeed he stoges af ramn
ag different roncitions with inciiduaiized semedies rother
than as one disexse, which i similar to the bisrmedicat
appreaehin thnt goch illlgr ol rorme: hins o ﬂufil'oc. Erealrroesid
protacol.” Todisional hedess reporred referring peaple 1@
cther providers when they were wnable to treat o spasific con-
dition; and the majority stated thot they wiould be wiling 1o
refer rioma potients to WCH and oitend o troining course on
thie disense,

There &= no othesr Bfeeature I|'|-::ki|'|l:_'| ot b TradiTaerl hienlers
dingniise and Teat raa, makies corpanisens with other fine-
ings challengeig, with orly one study sugoessing that quatitative
resgarch methodolegies are useful in understancing croniofacist
condilions such @ nomo” THe noming of noma o5 dwon dai
which loosaly translates to cancer in English, i& also of interest,
as this i= similar to o biomedical name for the disease that is
frequenty used, concrom oeis, meoning rmouth concer.

A third of corelaens ob NCH visiled lovitione | beolers before
(c;wing T NCH. Ciir f.Eu@- crrrohorates niher esesnh I'||'||'|i|1|_3|-:
whirh shaw that traditional heg e are the firss point of core For
many people, esgacially those living &vorural oreas with little
access be bismedics! health fodlities,”* and that the firsz line of
reatrment for G0% of children fiving in Migerio who bave o high
Ferver Frome mwlirks would be rocilivesl riedicine,”" T phorok-
i ture of the Sigeran hed B System, vtere bismedcnl gnd
mradizional care e afferss tocether inoa dynandc spstem, is not
unigue o this setting and has been seen in other contexts
il Ghares, 2 Repal % one South: Africn 37

Cue study shewed thas caestokers frosted tradinonot
heoling rethocs arnd that core wos ought from traditional

healers dus to the beliaf in its quolity, os olso seen ina study
fromm Comeronr*t Trealmenls offered by e Lroditionol
Frgrecliers ir exr 5I,|.||:I','_ such as gtienis aml _rml!_ir'ﬁ_;ﬁn't;ll_:r_\d-
Ing marks, were simllar T these offered by healers in other
studies,“ =" gz were the diversity of the dieases Trea-
b 10.20.32 34

Doue to the rapid evolution of noma it is imperative that
pulienls ure delecied early and receive the appropriols lreol
ment {ontbiztics, wound cleaning cnd nutitional suppert;
during the reversible stoges of the disease Sorme trdditicrol
hezoters repor ed recognising o irealing the eorlier stuges-of
riesniez, aeed This, ;:I:_1||n:_| weilks Thie Toct Thol corelakess e e
seeking carg of treditonnl healses fiest, rainforces the enipart-
ance af ensuring thot tractional healers are oble to detect
cazas of moma early and refer them 1o the aporopriate nealth-
care focilities. Mot mary troditional heglers reporled treoting
e faker sloges of Lhe diseose, possibly irdicoling Bl tore
roakers seek care plawhen for These slages, of Thatl, gue S
the rapld geearsssion af the disense, e patisnts die befors
seeking core,

P'l_lr._-"erirlg wathy praditesal hemlers in o lo el upr bt
refarral networks fnr diseases hos hees mplementss noa wor-
lety of settings """ A South African study nated that rafermis
by traditionol healers were affected by the ottiades, perceved
subjective mormms and perceived behmidoural controls os influ
erges on behovivur, wiich woold nesd o be sludied ol o more
in-depth beeel a ogre ._\Lrl,l:'rs_;.’_"

The willirgness of racitioral healers T be o part of referal
networks and toke part g training cousse, coretakers' positive
views of tradizional healing eng their gecgraphical procreny 1o
patierts provides o unigue opeorbunity to build such portner
ships. This' could incrense the frequancy with which nomng
patients are cetected at a community level and the speed wizh
which they are referred, thus leoding to efficient acoess to treat
roenl i L crugiol eery, reversibie sloges of the disease, Fulure
shuchies on the ellfechiveness and |_ﬂ|'!'|r1'.:,'r|r_')I af roferrals ore
nesded 05 well s Feseorch nssessing hinmedicsl hedthonre
warker knowlscoe anonoma as this could: creatly impact’ the
effectivenass of referral parmerzhips.

Soudy fimilotions mclude intervigsing  Lhe constokers of
polierils alreocy peoessing Weemedicel core, which roises o
pratentiol ol |Ir4".*':||bili':}l Faas 0 There ookl Bowe Bapn o
rebustarce 1 offer o wide range of apinkons ahout feaditiaoe
healers. ™ and nat locating tradisicnal healers who bad provided
rarg fr pabierds in e kater ERAHES of Ty

Conclusion

Cur reseonch has identfied severol differert actors imecieed
along the pethway te core of nomo podenss, including rod
ilinnol hegdees, whooneed oo be includisd o nleevenlivaeacliv-
ities,. These rIIIl."i:I"‘K__:ﬁ skt thol teochtiorns! hdiers wwicdol he
willing tooatzend training an the disesse ond be o potof refens]
partnesships For noma patienits. This colloberation could expad-
ihe cozre prawiskon o the commpnity lesel, s@ich sould ol
ately soes e angd reduce the severity of the ceonglcmtions
assaciated with nomna.
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ABSTRACT

Background Noma, a rapidly progressing infection of

the oral cavity, mainly affects children. The true burden is
unknown. This study reports estimated noma prevalence in
children in northwest Nigeria.

Methods Oral screening was performed on all <15year
olds, with caretaker consent, in selected households
during this cross-sectional survey. Noma stages were
classified using WHO criteria and caretakers answered
survey questions. The prevalence of noma was estimated
stratified by age group (0-5 and 615 years). Factors
associated with noma were estimated using logistic
regression.

Results A total of 177 clusters, 3499 households and
7122 children were included. In this sample, 4239 (59.8%)
were 0-5 years and 3692 (52.1%) were female. Simple
gingivitis was identified in 3.1% (n=181; 95% Cl 2.6 to
3.8), acute necrotising gingivitis in 0.1% (n=10; Cl 0.1 to
0.3) and oedema in 0.05% (n=3; Cl 0.02 to 0.2). No cases
of late-stage noma were detected. Multivariable analysis
in the group aged 0-5years showed having a well as the
drinking water source (adjusted odds ratio (aOR) 2.1; CI
1.2 to 3.6) and being aged 3-5 years (aOR 3.9; Cl 2.1 to
7.8) was associated with being a noma case. In 6-15 year
olds, being male (aOR 1.5; CI 1.0 to 2.2) was associated
with being a noma case and preparing pap once or more
per week (aOR 0.4; Cl 0.2 to 0.8) was associated with not
having noma. We estimated that 129120 (Cl 105294 to
152 947) individuals <15 years of age would have any
stage of noma at the time of the survey within the two
states. Most of these cases (93%; n=120 082) would be
children with simple gingivitis.

Conclusions Our study identified a high prevalence of
children at risk of developing advanced noma. This disease
is important but neglected and therefore merits inclusion in
the WHO neglected tropical diseases list.

INTRODUCTION

Noma, also known as cancrum oris, is a poorly
understood, rapidly progressing infection of
the oral cavity, with a reported 90% mortality
rate.! If untreated, death usually occurs within
2weeks after the onset of acute necrotising
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Key questions

What is already known?

» Our understanding of the current disease burden
and epidemiology is limited; the WHO estimates 770
000 people are currently living with noma globally.

» Three Nigerian studies estimated the burden of dis-
ease ranging from 7 cases per 1000 children aged
between 1 and 16 years (2003) to 6.4 per 1000 chil-
dren (2003) to 1.6 per 100 000 population at risk
(2010-2018).

What are the new findings?

» The prevalence of any stage of noma was identified
in 3.3% of sampled children.

» Having a well as a drinking water source, being aged
between 3 and 5 years and preparing pap less than
once a week were associated with higher noma
prevalence.

What do the new findings imply?

» Noma is a disease with considerable burden in
northwest Nigeria.

» Resource allocation to improve health systems to
prevent, detect and treat noma is required and this
could be enhanced if noma were added to WHO's list
of neglected tropical diseases.

ulcerative gingivitis (stage 1 noma).' ? Treat-
ment with antibiotics, wound debridement
and nutritional support in the early reversible
stages of the disease greatly reduce mortality
and morbidity.” Noma mostly affects children
aged 2-byears, and those who survive have
severe facial disfigurements and multiple
functional impairments including difficulties
eating, seeing and breathing, contributing
towards stigmat_isat_ion.2 Noma starts as an
inflammation of the gums leading to the rapid
destruction of the hard and soft tissues of the
face usually within Iweek.” The WHO has
classified noma into stages': stage 0, simple
gingivitis; stage 1, acute necrotising ulcerative
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gingivitis; stage 2, oedema; stage 3, gangrene; stage 4,
scarring; stage 5, sequelae. It is unknown what propor-
tion of simple gingivitis cases progress to the later stages
of noma, but it is thought to be a small fraction.' In the
majority of cases, infection causes the destruction of the
cheek, while destruction of the jaw, lip, nose and eye have
also been reported.* Noma can become inactive with, and
sometimes without, treatment. Once this occurs, patients
can survive into adulthood but often require extensive
reconstructive surgery and physiotherapy to correct the
resulting defects and improve function.” The aetiology
of noma is unknown but thought to be multifactorial.”
Noma typifies the complex interactions between extreme
poverty, malnutrition, poor oral hygiene, poor access to
routine childhood vaccinations, limited access to quality
healthcare and immunosuppression resulting from
comorbidities such as HIV.”

In the 1800s, noma was widely reported in Europe”
but is currently thought to be most prevalent in low-
resource settings in Africa and Asia.® Based on expert
opinion, the WHO estimates that 770000 people are
currently living with noma globally; however, itis unclear
what stages of noma are included in this estimate.” The
oldest estimate of the burden of this disease that we
could locate was from Edinburgh, UK, which indicated
that noma was diagnosed once out of every 5000 cases
of children with an illness between 1860 and 1871.° Two
recent Nigerian studies estimated the burden of disease
ranged from 7 cases per 1000 children aged between 1

...... 10

A study from 2019 estimated the period prevalence of
noma from 2010 to 2018 was 1.6 per 100 000 population
at risk in Nigeria."' These estimates are based on expert
opinion, number of hospital admissions and retro-
spectively collected data, and it is unclear which stages
of noma were included.” Our understanding of the
current disease burden and epidemiology thus remain
limited. There are few studies not only on the burden of
disease but also on the pathogenesis and mortality rate.
Although these aspects highlight the neglected nature
of the disease, noma is not currently on the WHO
neglected tropical diseases list.

Noma cases are frequently reported in Nigeria.
The Nigerian Centre for Disease Control recorded 37
646 noma cases from 2011 to 2017."° However, these
records may underestimate the true burden of cases,
given limited surveillance data and the potential
for underreporting (low rates of diagnosis, patients
not accessing healthcare, reported high and rapid
mortality)."* The majority of noma cases are reported
from the northwest and northeast of the country.'” At
the 2018 National Noma Day Workshop, the Nigerian
Ministry of Health confirmed that noma was a national
public health priority, and highlighted the urgent need
to generate robust evidence on the country’s disease
burden for programmatic planning. " This study contrib-
utes towards this need by estimating the prevalence of
noma in northwest Nigeria.

9 13-15

Nigeria

ey

Figure 1

Map of Africa (inset) and Nigeria (main panel).
Main panel, grey lines represent state boundaries. Sokoto
and Kebbi states, locations for this study, are shaded dark.
Pale grey dots within Sokoto and Kebbi states indicate the
clusters where data collection occurred during the survey.

METHODS

Study design and setting

A two-stage cluster-based crosssectional survey was
conducted in Sokoto and Kebbi States in northwest
Nigeria (figure 1).

Sampling

Sokoto and Kebbi States have estimated populations of 4
798 979 and 4 203 978, respectively.’ Sample size calcula-
tions indicated the need for inclusion of 3615 households
across 181 clusters with 20 households per cluster in order
to estimate noma prevalence with precision of 0.4%. This
calculation was based on the following assumptions: prior
prevalence estimate, l%“'; design effect, 2; 1.98 children
per household in the group aged 0 to 4years™; average
household size, 6°'; and a 10% non-response rate.

The number ofvillages (clusters) per ward was selected
proportional to the population size of each administrative
ward. A sampling frame of villages was created by ward
in Sokoto and Kebbi using geosampling remote sensing
methods. The OpenStreetMap database was compared
against freely available satellite imagery to identify and
verify village geolocations and add new village geoloca-
tions to the list. Villages were each assigned a number
and a random selection was conducted.

Study participants
All children aged <15 years who lived in a selected house-
hold in sampled clusters were included in the study.

Data collection

Five research teams, each with five team members,
of whom one was a nurse or doctor, and one the team
leader, carried out data collection. Teams were trained
for Tweek prior to the commencement of data collec-
tion. Teams followed directions to selected clusters

2
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using a mobile mapping application (OsmAnd) on data
collection tablets (electronic mobile devices). Random
household selection at cluster level was done using the
adapted WHO Expanded Programme on Immunisation
method.*

In selected households, consenting caretakers
answered a structured questionnaire, collected on tablets
using KoBoCollect (KoboToolBox), which covered socio-
demographic characteristics, living conditions, child’s
vaccination status, oral hygiene practices, food prepara-
tion, feeding practices and access to healthcare in the
12 months preceding the interview. For the questions
around feeding practices, pap was defined in this context
as a type of porridge staple made from maize, sorghum or
millet. Interviews were conducted in Hausa, and answers
were coded automatically on the KoBoCollect tool into
English.

In the sampled households, all eligible children under-
went oral screening, which involved visual examination
by a medical team member for any noma stage, based
on the WHO classification.' The caretakers of children
with simple gingivitis were advised to follow a strict oral
health regimen (gargle with salt water or use water to
clean mouth twice or more a day) as were acute necro-
tising gingivitis cases who were also referred to the closest
health centre. If children were identified as having any
later stage of noma, they were referred directly to the
Noma Children’s Hospital for care.

To assess the malnutrition status in children aged
6months to 5Syears, mid-upper arm circumference
(MUAC) measurements were conducted using a flexible
MUAC device with a precision of 1 mm.

Medical data (oral screening and MUAC) were
collected on paper and later entered into a password-
protected database by the study team.

Collected data were screened daily by the research
team supervisors to identify inconsistencies and missing
items, and immediate feedback was given to the data
collection teams.

Statistical analysis

We performed descriptive analyses of household char-
acteristics in the study sample. Categorical variables
are reported as frequencies and percentages. Contin-
uous variables are summarised using medians and IQR.
Missing data numbers are recorded in each table.

Wealth scores were calculated by assigning a value of
one to each of the following items owned by the family: a
mobile phone, motorbike, tractor and camel (these items
were chosen based on consultation with local researchers,
knowledgeable about the context). The minimum wealth
score was zero and the maximum was four.

Weighted prevalence and 95% CI for all WHO noma
stages were estimated and stratified by age group (0-5
years and 6-15 years). The number of individuals with
noma in Sokoto and Kebbi States was calculated by extrap-
olating the percentage prevalence from our study results
to the total population in the group aged 0-15years for

these states. This calculation took into consideration the
cluster survey design and population age distribution of
the two states. Using MUAC measurements, we estimated
the weighted prevalence of severe acute malnutrition
(SAM, MUAC <115mm), moderate acute malnutrition
(MAM, between MUAC 2115and <125mm) and global
acute malnutrition (GAM, MUAC <125mm) in children
aged 6months to 5 years. The SEs of the estimates were
adjusted using the linearisation method (syvset suite of
Stata commands) to reflect the two-stage clustered design
of the survey.z3 The estimates and SEs were weighted to
account for the actual population distribution of the
two states, as our survey sample was observed to have
under-represented participants aged 6-15 years, when we
compared our sample’s age distribution with the popula-
tion age distribution. The design effect (DEFF) was calcu-
lated to assess the ratio of variance under the sampling
method used, in comparison to the variance of a simple
random sample. This reflects the impact of the cluster
sampling strategy. DEFF is reported for each prevalence
and malnutrition estimate.

Univariable analysis with logistic regression was
conducted to identify factors associated with noma stages
1 and 2 in the total study sample, where the number
of noma cases were too small to allow for multivariable
analysis.

Univariable and multivariable analyses were conducted
using logistic regression to estimate factors associated
with any noma stage (stage 0-2); stratified by age group
(0-b and 6-15 years). Variables chosen for inclusion in
the multivariable analysis were those with 10 or more
cases” and a univariable strength of association equiv-
alent to a p<0.2, after assessing collinearity among vari-
ables. To further understand the association with age,
an age covariate with finer age categories (0-2years, and
3-5years, in the younger age group model; and 6-10
years, and 11-15 years, in the older age group model,
respectively) were included in the univariable analyses
for both age group models, and in the 0-5year old multi-
variable model.

All data analysis was conducted with Stata V.15
(StataCorp LP, College Station, Texas, USA).

Patient and public involvement

Patients and the public were involved in the framing of
the study questionnaire and data collection. Dissemina-
tion of results to patients and the public will take place
through outreach activities from the NCH.

Ethical considerations

Written informed consent was obtained from all literate
caretakers; caretakers with insufficient literacy provided
a thumbprint and a signature from a literate witness. For
individuals aged 8-17 years, the child provided assent
and a caretaker provided written consent.

RESULTS
The survey was conducted from 17 September to 5
November 2018, and included 3499 households in 177
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clusters, 92 clusters from Sokoto and 85 from Kebbi (four
clusters were not accessible because of security issues),
with 7164 children aged <15 years. As 42 children did
not have oral examinations, they were excluded from
the analysis and the remaining 7122 were included. The
median caretaker age was 30 years (IQR 25-35); 3423
caretakers (97.8%) were female; 2194 (30.8%) were
employed or self-employed, and the median household
size was five people (IQR 4-7). Most children (n=4239;
59.5%) were aged 0-5 years, 3692 (52.1%) were female,
5875 (83.0%) had no education, and 6686 (94.4%) had a
primary caretaker that was the mother (table 1).

Prevalence
Table 2 reports the prevalence of all stages of noma in
the study population overall and by age group. Any stage
of noma was identified in 3.3% of sampled children
(n=194; CI 2.7 to 4.0). Stage 0 noma was identified in
3.1% (n=181; CI 2.6 to 3.8), stage 1 in 0.1% (n=10; CI
0.1 to 0.3) and stage 2 in 0.05% (n=3; C10.02 to 0.2). No
children with stages 3-5 noma were detected in our study
population (table 2). Based on these results, 3300 out
of every 100 000 children in the group aged 0-15years
would have any stage of noma and 150 out of every 100
000 children would have stage 1 or 2 noma in the study
area.

The prevalence of SAM in children aged 6 months to 5
years (n=3993) was 3.7% (n=149; CI 3.2 to 4.4) and MAM
7.7% (n=309; CI 6.7 to 8.7) (table 2).

Factors associated with noma

Table 3 describes univariable analysis of risk factors for
stage 1 and 2 noma regardless of age category. This anal-
ysis showed that having eaten pap in the last 24 hours (OR
0.2; CI 0.1 to 0.9); the child eating pap once or more per
week (OR 0.4; C10.1 to 0.9) and the caretaker preparing
pap once or more per week compared with less frequent
preparation of pap (OR 0.3; CI 0.1 to 0.8) were associ-
ated with not having stage 1 and 2 noma. The child expe-
riencing an illness in the 12 months prior to the interview
was associated with being a stage 1 or 2 noma case (OR
8.8; CI 1.1 to 69.5) (table 3).

The risk factors associated with any stage of noma
for the group aged 0-5years are shown in table 4. The
multivariable analysis shows that two factors remained
associated with being a noma case in the group aged
0-5years, namely, having a well as the source of drinking
water (adjusted odds ratio (aOR) 2.09; CI 1.22 to 3.60)
and being aged 3-5 years (aOR 3.90; CI 2.04 to 7.47)
(table 4).

In the group aged 6-15years, the risk factors associated
with any stage of noma are shown in table 5. Multivariable
analysis showed that males were more likely to be noma
cases (aOR 1.52; CI 1.04 to 2.22), and that the caretaker
preparing pap once or more per week was associated with
not having noma (aOR 0.36; CI 0.16 to 0.82) in the group
aged 6-15years (table 5).

Vaccination coverage rates in both age groups were low
(21% of 0-5year olds and 12% of 6-15year olds had any
immunisations noted on the vaccination card seen by the
interviewer). No association between vaccination status
and noma was seen in our study.

DISCUSSION

We have shown that the prevalence of any stage of noma
in Kebbi and Sokoto States is 3.3%. Based on the study
results, we therefore estimate that 129 120 (CI 105 294
to 152 947) individuals <15 years of age would have any
stage of noma at the time of the survey within the two
states. Most of these cases (n=120 082, 94% of all cases)
would be children with simple gingivitis (ie, stage 0) and
approximately 7101 (4% of all cases) and 1937 (2% of
all cases) of children would have stage 1 and 2 noma,
respectively. Our estimates exceeded those from Bello
et al 2010-2018 period prevalence estimates (1.6 per
100 OOO)“ and Fieger ¢ al. in 2003 (6.4 per 1000 chil-
dren)."” Differences between the estimates could be due
to geographical differences (Bello el al is north central
Nigeria vs our northwest Nigeria), or due to methodo-
logical differences (Bello e al used patient record review
of patients presenting at hospital and Fieger et al based
their estimates on the number of clefts and mathemat-
ical modelling vs our community-based cross-sectional
survey). It was unclear which stages of noma were
included in these estimates.

Despite only covering two states of one country, our
prevalence estimates would account for 17% of the
current global WHO prevalence estimates.” Even though
direct comparisons between the WHO and current study
estimates are difficult as the stages included in the WHO
estimates were not reported, our findings do suggest that
the true burden of noma worldwide may be higher than
previously thought.

Results from this study highlight the under-reported and
overlooked nature of noma. Even though oral diseases,
such as noma, are largely preventable, they impact over
3.5billion people worldwide (untreated dental caries are
the most prevalent of these oral health issues), dispro-

; ; . 25 .
portionally affecting marginalised groups.™ Oral diseases
are frequently more neglected than other diseases in
low-income and middle-income countries, which may
be linked to the fact that modern dentistry focuses on
high—technology solutions, which are unaffordable and
not currently feasible in low-resource settings.”” This
overarching neglect of oral diseases is magnified in the
case of noma, as patients live in underserved, often rural
locations.”” Many cases will never seek care, and, even if
they do, noma is unknown to many healthcare workers
in endemic areas.”” The condition may thus go undiag-
nosed, and rapid detection with opportunities for early
treatment through improved oral hygiene, nutritional
support and antibiotics, may be missed.

Strong surveillance systems have been the cornerstone
of many successful neglected tropical disease control

4
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Caretaker sex

Male 76 (2.2%)

Employed or self-employed 2194 (30.8%)

Total household members median (IQR) 5 (4-7)

Bore hole in the village 644 (18.4%)

Tap (running water) 578 (16.2%)

Other 674 (19.3%)

Type of sanitation facility

Pit latrine (with slab) 650 (18.6%)
Othert 1457 (41.6%)
Children Total n=7122 (%) 0-5year olds n n=4239 (%) 6-15year olds n n=2841 (%)

0-5 4239 (59.8%)

Missing 42

Kebbi 3291 (46.5%) 2045 (48.2%) 1246 (43.9%)

Missing 42 0

Female 3692 (52.1%) 2119 (49.9%) 1573 (65.4%)

Missing 42 0 0

None 5875 (83.0%) 3850 (90.8%) 2025 (71.3%)

Missing 42 1 0

Mother 6686 (94.4%) 4061 (95.8%) 2625 (92.4%)

Missing 42 0 0

*Other caretaker income source includes being a housewife or student.
tOther sanitation facility includes neighbours house, the bush, river.
1n=42 missing age category.

programmes.”* The WHO has stated that robust surveil-  so that evidence-based decision-making can be used to
lance helps to better understand the burden and distri-  target interventions in resource-constrained contexts.”
bution of disease, and to identify high-risk populations A further benefit of robust surveillance is an increase in

o
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Study population
Proportion of all
respondents; n=7122;
% (n/N*)

Univariable analysis

Proportion respondents
with stage 1 and 2 noma;
n=13; % (n/N*) OR Cl

P value

Other 5.6% (394/7080) 7.7% (113) Ref 0.561

Pap eaten in the 24 hours before interview

Yes 67.9% (4809/7080) 46.2% (6/13) 0.2 0.07 to 0.87

<1or never 30.4% (2151/7080) 46.2% (6/13) Ref 0.049

Frequency of the caretaker preparing pap per week

one or more 70.1% (4964/7080) 46.2% (6/13) 0.3 0.11t0 0.81

12+ 89.4% (6310/7061) 84.6% (11/13) Ref 0.782

Colostrum given to the child at birth

Yes 88.0% (6204/7047) 84.6% (11/13) 05  0.10t02.32

=
[
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Q
X
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~
2
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Did you seek healthcare for this child in the last year?

Yes 51.6% (3652/7080) 76.9% (10/13) 25 0.58 to 10.51

No 68.2% (4829/7080) 76.9% (10/13) Ref 0.461

Wealth score (mobile phone, motorbike, tractor, camel)

2-4 36.5% (2600/7122) 15.4% (2/13) 0.3 0.08 to 1.27

Analysis adjusted for the survey design.
P value from logistic regression model.
*n=total number of respondents who answered the question (excluding missing).

the number of cases identified, diagnosed and treated.”
Due to the neglected nature of noma, surveillance activi-
ties for active noma cases are hampered and it is unlikely
that current surveillance mechanisms adequately identify
deaths from noma at a community level. The mortality
rate associated with noma is unknown, but estimated to
be as high as 90% if the disease is left untreated.' Deaths
may be primarily due to starvation, aspiration pneu-
monia, respiratory insufficiency or sepsis,‘;‘s * and not
be attributed to noma, further reducing the potential
for accurate reporting of disease burden. Our findings

suggest that improved efforts to enumerate the burden
of disease are necessary.

This study highlights the need for a single classifica-
tion system for the differential diagnosis of each stage
of noma, which would be beneficial in standardising
reporting of noma globally by the clinical and research
noma community. In published work, noma is often clas-
sified into two stages (acute and chronic noma™ %) or
with the Montandon system (classifies noma according to
the location of the defect).”” The lack of standardisation
complicates comparison between different studies. The
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Study population Univariable analysis Multivariable analysis
Proportion

Proportion of respondents with

all respondents; any noma stage;

n=4239; %(n/N*) n=63; % (n/N*) OR Cl Pvalue aOR cl P value
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Child age (years)

3-5 53.8% (2282/4239) 82.5% (52/63) 41 2.20t0 7.62 3.9 2.04to7.47

1-2 39.9% (1691/4239)  30.2% (19/63) Ref 0.174 Ref 0.398

Feeding practices

12+ months 84.4% (3565/4226)  95.2% (60/63) Ref 0.02

Colostrum given to baby

Yes 88.1% (3719/4221)  88.9% (56/63) 1.1 0.37 t0 3.09

<1or never 31.6% (1340/4239) 34.9% (22/63) Ref 0.597

Frequency of the caretaker preparing pap per week

1 or more 69.2% (2932/4239)  65.1% (41/63) 0.8 0.46 to 1.46

No 91.5% (3879/4239)  95.2% (60/63) Ref 0.274

Grains eaten in the 24 hours before interview

Yes 80.7% (3420/4239)  77.8% (49/63) 0.8 0.4510 1.59

No 69.6% (2952/4239)  69.8% (44/63) Ref 0.963

Health

Ref

o
w

No 13.8% (508/3679)  9.7% (6/62)

Teeth cleaning frequency per day (self-reported)

Less than once 14.9% (547/3679) 11.3% (7/62) 0.7 0.34 10 1.50

Normal 88.5% (3535/3993) 91.1% (51/56) Ref 0.199

MAM 7.7% (309/3993) 1.8% (1/56) 0.2 0.03to 1.71

Normal 88.5% (3535/3993)  91.1% (51/56) Ref 0.666

Continued
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Study population Univariable analysis Multivariable analysis
Proportion

Proportion of respondents with

all respondents; any noma stage;

n=4239; % (n/N*) n=63; % (n/N*) OR Cl Pvalue aOR Cl P value

Was the child vaccinated
(self-report)

Yes 72.5% (3074/4239)  76.2% (48/63) 12 0.67 10 2.20

Diphtheria

Yes 28.9% (258/893)  25.0% (4/16) 08 0.21102.81

No 73.7% (658/893) 75.0% (12/16) Ref 0.84

Tetanus

Yes 17.9% (160/893) 25.0% (4/16) 1.4 0.40 to 5.11

No 93.4% (834/893) 93.8% (15/16) Ref

=
©

Hepatitis B

Yes 22.6% (202/893)  31.3% (5/16) 16 0.52104.84

No 38.0% (339/893) 31.3% (5/16) Ref 0.628

Pneumococcal disease

Yes 30.6% (273/893) 25.0% (4/16) 0.8 0.19 10 2.96

No 64.7% (578/893)  68.8% (11/16) Ref 0.745

Meningitis

Yes 12.4% (111/893)  25.0% (4/16) 23 0.74107.26

No 21.8% (195/893) 12.5% (2/16) Ref 0.351

Any vaccination listed on vaccination card

Yes 20.8% (883/4239)  25.4% (16/63) 1.3 0.70 to 2.40

No 29.7% (1260/4239)  23.8% (15/63) Ref 0.235

How often child was sick, last 12 months

2 or more 49.1% (2083/4239)  49.2% (31/63) 1 0.60 to 1.68

Continued
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Study population Univariable analysis Multivariable analysis

Proportion

respondents with

any noma stage;

n=63; % (n/N*) OR o]

Proportion of
all respondents;
n=4239; % (n/N*)

Pvalue aOR Gl P value

No 47.3% (2006/4239) 50.8% (32/63) Ref 0.634

Difficulties accessing healthcare (cost, time, distance)

No difficulties 46.0% (1949/4239)  44.4% (28/63) 0.9 0.51to0 1.60

Caretaker and household information

Under 30 49.8% (2109/4239)  34.9% (22/63) Ref

o
g

Ref 0.251

Primary caretaker of the child interviewed

Mother 95.8% (4061/4239)  92.1% (58/63) 0.5 0.18to0 1.34

0-6 71.7% (3039/4239)  74.6% (47/63) Ref 0.591

Drinking water source

Well 45.1% (1913/4239)  63.5% (40/63) 2.1 1.24 10 3.66 2.09 1.2210 3.60

No 71.2% (3020/4239)  73.0% (46/63) Ref 0.759

Wealth score (mobile phone, motorbike, tractor, camel)

2-4 36.5% (1546/4239) 34.9% (22/63) 0.9 0.55to0 1.60

Analysis adjusted for the survey design.

Variables with 10 or more cases and a p<0.2 in the univariable analysis included in the multivariable model (child age, birth order, caretaker age,
drinking water source).

P value from logistic regression model.

aOR, adjusted odds ratio.

stage noma. However, it lacks specificity as it overlaps

with commonly seen ailments such as simple gingivitis
and acute necrotising gingivitis and therefore may over-
estimate the burden of disease. It is currently unknown
what the risk factors are for progression of noma, nor the
proportion of patients who progress to the later stages
of disease. Explicit reference to which WHO stages of
noma are included in prevalence and incidence esti-
mates as well as improved detail of the method employed
in these estimations would greatly improve our ability to
compare findings across studies. The lack of consistency

burden contribute to the ongoing neglect of this disease
and the populations it affects.

Study findings indicate that children aged between 3
and 5years had a higher prevalence of noma in compar-
ison to those aged 2years or less, a finding corroborated
by other studies.” "' We hypothesise that this finding
is likely due to the relationship between child feeding
practices in Nigeria and malnutrition as a risk factor for
noma. Our study did not identify an association between
acute malnutrition and having noma. However, other

-
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Study population Univariable analysis Multivariable analysis
Proportion

Proportion of respondents with

all respondents; any noma stage;

n=2841; %(n/N*) n=129; % (n/N*) OR CI P value aOR Cl P value
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Child age (years)

11-15 25.1% (714/2841)  24.0% (31/129) 0.93 0.64to01.36

Female 55.4% (1573/2841) 45.7% (59/129) Ref 0.036 Ref 0.031

Birth order

3 or more 49.8% (1415/2841) 44.2% (57/129) 0.79 056to1.12 0.9 0.611t0 1.34

Colostrum given to baby

Yes 87.9% (2485/2826) 88.3% (113/128) 1.06 057 to 1.98

<1or never 28.5% (811/2841)  36.4% (47/129) Ref 0.042 Ref 0.136

Frequency of the caretaker preparing pap per week

1 or more 71.5% (2032/2841)  61.2% (79/129) 0.61 0.42to00.89 0.36 0.16 to 0.82

No 91.0% (2585/2841) 94.6% (122/129) Ref 0.265

Grains eaten in the 24 hours before the interview

Yes 81.8% (2325/2841) 84.5% (109/129) 1.22 0.73t02.04

No 66.1% (1877/2841)  71.3% (92/129) Ref 0.293

Health

No 3.1% (88/2823) 4.7% (6/128) Ref 0.372

Teeth cleaning method (self-reported)

Ash or cloth 1.9% (65/2841) 2.3% (3/129) 154 0.45t05.32

None or other 57.8% (1643/2841) 63.6% (82/129) 1.44 0.82to02.52

Once or twice 95.2% (2687/2823) 93.0% (119/128) Ref 0.275

Any vaccinations listed on vaccination card

Yes 11.5% (328/2841)  14.0% (18/129) 124 0.71to217

Continued
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Study population Univariable analysis Multivariable analysis
Proportion

Proportion of respondents with

all respondents; any noma stage;

n=2841; %(n/N*) n=129; % (n/N*) P value aOR Cl P value
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No 29.8% (846/2841)  24.0% (31/129) 0.131 Ref 0.113

Child sick last 12 months

Yes 69.3% (1970/2841) 76.0% (98/129) 1.39 0.89t02.18 1.51 0.88 to 2.60

0-1 51.1% (1451/2841) 46.5% (60/129) Ref 0.379

Did you seek healthcare for this child in the last year?

Yes 49.9% (1419/2841)  52.7% (68/129) 1.1 0.75t0 1.63

Didn't seek care 50.1% (1422/2841)  47.3% (61/129) Ref 0.068 Ref 0.259

Yes, there were difficulties  6.1% (172/2841)  10.9% (14/129) 1.98 1.12t03.51 1.44 0.73t0 2.85

Caretaker age (years)

30 or older 78.5% (2230/2841) 79.8% (103/129) 1.08 0.69to 1.69

Female 97.5% (2770/2841)  99.2% (128/129) Ref 0.271

Primary caretaker of the child interviewed

Mother 92.4% (2625/2841)  91.5% (118/129) 0.87 043t01.78

0-6 58.1% (1650/2841)  67.4% (87/129) Ref 0.025

ps)
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Drinking water source

Well 42.2% (1200/2841)  45.7% (59/129) 116 0.79to 1.87

No 69.1% (1964/2841)  65.1% (84/129) Ref 0.376

Wealth score (mobile phone, motorbike, tractor, camel)

2-4 37.1% (1054/2841) 29.5% (38/129) 0.7  0.48to 1.02 0.77 0.52to 1.14

Analysis adjusted for the survey design.

Variables with 10 or more cases and a p<0.2 in the univariable analysis included in the multivariable model (child gender, birth order, frequency of
the child eating pap per week, frequency of the caretaker preparing pap per week, polio vaccination, child sick last 12 months, difficulties accessing
health carehealthcare, total number of household members, wealth score.

P value from logistic regression model.

aOR, adjusted odds ratio; p, p value from logistic regression model.

-
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studies have shown that rural Nigerian children typically
breastfeed until 24 months ofage"2 and then transition to
a limited diet.*” This has shown to result in higher levels
of malnutrition and stunting” and therefore, a poten-
tially higher risk of developing noma. This discrepancy
in our findings in comparison to other studies could be
due to the fact that our population had early stage noma,
whereas other studies could have identified the associa-
tion between malnutrition and late stage noma. It is also
possible that late stage noma could cause malnutrition if
the child was having difficulties eating due to the noma
infection.

Our findings showed that older (aged 6-15 years) male
children were more likely to have noma in comparison
to older female children. We do not know what would
explain this finding as we would not expect an inherent
difference in gender in noma development. This finding
warrants further research.

We showed that various factors relating to pap prepa-
ration and consumption were linked to not having stage
1 and 2 noma among the whole study sample and of any
stage noma in the group aged 6-15years old. Itis difficult
to explain this finding as it could be due to alack of access
to food or that pap made more frequently has less chance
of becoming contaminated (thus causing less disease) as
it is stored for shorter periods of time. A Nigerian study
showed that when mothers prepared food far in advance,
contamination was more likely to occur.™ A further Nige-
rian study in Kebbi State showed that pap was contam-
inated with high levels of Salmonella in comparison to
other commonly eaten foods." This finding affected chil-
dren in the older age group which may be because they
are more reliant on this food source in comparison to the
younger children.

This study further indicated that having a well as the
main water source in comparison to other water sources
such as a borehole, river or tap, was associated with
having noma in the group aged 0-5years. Well water has
a high risk of contamination from nearby pit latrines or
livestock, % and the consumption of contaminated well
water is a risk factor for diarrhoea,”” which in turn is an
identified comorbidity for children with noma,™

Vaccination coverage in all eligible children included
in the study was low. Even though this result prevented
us from exploring whether vaccination is associated
with noma prevention, it does confirm findings from
other studies in rural Sokoto State, where up to 70%
of children were not vaccinated against measles and
other common childhood diseases.”” Low immunisa-
tion coverage is an important indicator of struggling
societal systems in need of multisectoral improvements,
including access to quality timely healthcare, access to
safe drinking water, improved nutrition and security.
Prevention efforts should also include early detection
training with healthcare workers, and setting up effec-
tive referral pathways. These initiatives are resource-
intensive and require large-scale investment of time,
money and human resources.

This study had a large sample size and robust approach
to sampling and analysis, and we are confident that prev-
alence estimates are broadly representative of the study
area. However, a few limitations should be considered.
This cross-sectional study was conducted on a disease
with an extremely rapid clinical progression with onset to
death taking as litde as 2weeks.' Thus, it is possible that
Neyman bias was present and we only identified a fraction
of noma cases that occur. The research team did come
across stage five noma patients in study villages, but not
in households included in the study. These patients were
referred to the NCH for care. It is possible that a study
with a larger sample size could have identified children
with the later stages of disease. Some of the answers were
self-reported by caretakers, which could have introduced
social desirability bias that either inflated or deflated the
risk factor associations found in the study. This aspect
was mitigated by anonymising the survey and trying to
phrase questions in contextually acceptable ways. Data on
some risk factors, such as comorbidities, water quality and
malnutrition in older children were not collected, limiting
our ability to identify associations with these factors. It is
difficult to interpret the results of questions asking about
consumption of any food and specific foodstuffs in the
24 hours prior to the interview and associations with noma
as respondents with noma could have difficulty eating in
general and would thus have been less likely to report
eating at all. Finally, the challenging security situation
limited the areas the research teams could access. This
may have introduced selection bias, and an underestima-
tion of noma and malnutrition prevalence, as we did not
visit the hardest to reach communities who were likely
most vulnerable to noma infection. Future research on
the burden of noma should be combined with existing
surveillance systems for other disease and research activi-
ties such as malnutrition and vaccination surveys.

Noma meets the criteria of a neglected tropical disease
as defined by the WHO: it is a preventable disease that
affects children in low-resource contexts; children that
survive will have life-long physical and mental health
sequelae; and there is poor understanding of the disease,
its pathogenesis and global burden.” This study has
shown that the prevalence of any stage of noma is higher
than previous estimates. While we did not find any later
stages of the disease, the high rates of simple gingivitis and
the presence of known risk factors for noma (low vacci-
nation rates, malnutrition and poor access to healthcare)
suggest the need for improved coverage of preventative
interventions and access to care in northwest Nigeria. Our
prevalence estimates are greater than those for snakebite
in Nigeria (497 per 100 000 people), which the WHO
recently recognised as a neglected tropical disease.”
Noma prevention and control will require a concerted
health systems approach. Adding noma to WHO's list of
neglected tropical diseases will facilitate global attention
for noma and the allocation of much-needed resources
to those countries where noma continues to be a public
health problem.
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Appendix 6 Questionnaires or question guides

6.1

Language and beliefs question guides

6.1.1 In-depth interview guide

Background: The key informant interviews will be conducted in a setting that minimises the

influence of the researcher and encourages the interviewee to discuss noma, and their role in

the project.

Introduction (5 mins max): * Thank the participant for agreeing to take part in this research.

Introductions - explain who you are and share some of your experience.

Create a relaxed atmosphere; offer the participant something to drink when this is
possible.

Tell each participant:

“I (We) would like to talk to you about your experiences of noma and your role at the
hospital. We would like to hear your stories, what you think about the disease, what
works well for treatment and the challenges you face. This interview will contribute to
a better understanding of noma and the work occurring at the Noma Children’s Hospital
in Sokoto. The interview will take approximately 30 minutes and can be stopped by you
at any time without any consequences. If you would like to continue there is a form we
have to complete to check that you have all the information you need before we start.
Would you like to continue? Would you be happy for us to record this conversation for
our records?

Make sure the participant has been informed and has consented verbally to participate
in the research study.

NOTE: Turn on the recorder and test it is recording.
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Questions should be adapted where necessary, but can follow the below themes:

1.

2.

Discuss patient flow thorough the noma surgical program.
What noma stage patients are at when they are included in to the program?

How long on average after onset do patients come to hospital?

What would the best terms be to use in the questionnaire to describe noma, as there is

no official Hausa word for noma?
What beliefs staff have about noma?

What beliefs have staff heard from patients?
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6.1.2 Focus group discussion question guide

Introduction (5 mins max):

. Thank the participants for agreeing to take part in this research.

. Introduce yourself.

. Create a relaxed atmosphere; offer the participants something to drink when this is
possible.

. Tell the group:
“I (We) would like to talk to you about noma, your beliefs about this disease and the
words you use to describe it. This discussion will contribute to a better understanding
of how people living with noma experience the disease.
The interview will take approximately 45 - 60 minutes with anyone in the group deciding
to leave at any time if they no longer want to contribute at any time without any
consequences”.

. Make sure the group participants have been informed about the study and have

consented to participate in the research.
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**TURN ON the recorder and test it is recording**

Topic

Specific Questions

Prompts and Notes

Introduction

Study aim
Why invited to participate

Consent and respect within the group

Answer any questions group
has about study

Language used to
describe noma

Show picture of noma patient and ask
group - if this person was walking in

your village, what name would you use

to describe the disease they had?

Ask what their community would call
the disease?

What the names mean?

Where the names come from?

Specific names, ask about
origins of names, ask each
group member what name it is
called in their village, try and
see if there are variations

Perception of
noma

Ask caretakers what other people say
about this disease?

What do community members know
about disease?

Is it a common disease?

Ask about community and
personal perceptions of the
disease.

Beliefs

Where does the disease come from?
What causes the disease?
Risk factors for disease?

How best to treat disease?

Omen, spell, come from the
wind, withchcraft
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6.2 Risk factors questionnaire

Study Number:

Date :

INTERVIEWER PLEASE READ INTRODUCTION:

. Thank you for agreeing to participate in this study!

. This study is important as it will help us to develop programmes to prevent noma
in Nigeria.

. I will ask you questions about yourself, your lifestyle, and about the child of interest

(case).

All of your responses are confidential, and I will not write your name on this form.

There are no right or wrong answers.

This interview will take about 45 minutes.

Please answer all questions honestly.

Do you have any questions before we begin?

SOCIODEMOGRAPHIC CHARACTERISTICS

How old is your child (the case)? years OR months

How old are you (parent/guardian)? years

WM =0

Relationship to the case: a) Mother

b) Father

¢) Grandmother

d) Grandfather

e) Aunt

f) Uncle

g) Guardian

h) Other, please specify:

4.  How many wives do you have (if
husband)? (Skip to 6) (number)
How many wives does your husband
have (if wife)?

5,  What number wife are you? a) st

b) 2nd

c) 3rd

d) 4th

e) Other, please specify:

6. What is the highest level of education a) None
you have completed? b) Arabic studies
c) Primary school
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d)
e)

Secondary school
University
Other, please specify:

7. What is your primary business/money
making activity?

a)
b)

c)
d)

¢)

Livestock (own cattle, sheep, goats etc.)
Agriculture (grow and sell food products
from own land)

Trading/shop (owner of business)
Seasonal labour/daily

Regular work (work in shop, drive bus,
regular job etc.)

No business/housewife

Student

Don's know

Other, please specify:

8. What is your husband's/wife's primary
business/money making activity?

a)
b)

c)
d)

¢)

Livestock (own cattle, sheep, goats etc.)
Agriculture (grow and sell food products
from own land)

Trading/shop (owner of business)
Seasonal labour/daily

Regular work (work in shop, drive bus,
regular job etc.)

No business/housewife

Student

Don's know

Other, please specify:

9. Does any member of your compound
own: (circle all appropriate)

a)
b)
c)
d)
e)

A watch

A motorbike

A radio

A phone

A generator to make electricity
A car

10. What level of education has your child
completed (the case)?

a)
b)
c)
d)

None

Arabic studies
Primary school
Secondary school

11. Who normally takes care of the child in
question?

a)
b)
c)
d)
e)

Mother
Father
Grandmother
Grandfather
Aunt
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f)

2
h)

Uncle
Guardian
Other, please specify:

B. LIVING CONDITIONS

12. How many people live in your Male | Female | Total
compound and of what sex? Children 0-4 yrs
Children 5-17 yrs
Adults 18 & older
Total
13. How many houses are there in your
Compound? (number)
14. What is the main material of the a) Improvised/temporary (e.g. plastic)

external walls of your house? b) Wood, mud, bamboo
c) Stone, brick, cement
d) Other, please specify:
15. Do you have running water (a tap) in a) Yes
your compound? b) No
16. Where do you get your drinking water | a) Bore hole in the village
from? b) Well in the compound
c) Tap (running water)
d) River/stream
e) Other, please specify:
17. Do you treat your drinking water? a) Yes
b) No
18. If you do treat your drinking water, how | a) Boil
do you treat it? b) Add bleach/chlorine tabs
c) Add floculant and strain through a cloth
d) Strain it through a cloth
e) Use water filter (ceramic/sand)
f) Let it stand and settle
g) Other, please specify:
h) Don't know
19. Does your compound have electricity? |a) Yes
b) No
20. Do you have cows living in your a) Yes
compound? b) No
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21. Do you have donkeys living in your a) Yes
compound? b) No
22. Do you have dogs living in your a) Yes
compound b) No
23. Do you have sheep living in your a) Yes
compound? b) No
24. Do you have goats living in your a) Yes
compound? b) No
25. Do you have chickens living in your a) Yes
compound? b) No
26. Do you have any other animals living in | a) Yes
your compound? b) No.
What kind:
27. How many meals did the family eat
yesterday (at the hospital)? (number)
28. How many meals does your family eat
when you are in your village (number)
29. Does your child eat cassava every day a) Yes
when you are living in the village? b) No
30. Does your child eat pap every day when | a) Yes
you are living in the village? b) No
31. What food does your child normally eat
in the day? (Please list contents of all Breakfast:
meals)
Lunch:
Dinner:
Other:
32. What food does your family normally a) Same as child (above)

eat in the day? (Please list contents of
all meals if different from above)

b) Different from child (details below)

Breakfast:

Lunch:

Dinner:

Other:
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C.

VACCINATION

33.

Does your child have a health card?

a)
b)

Yes
No

34.

Was your child vaccinated?

a)
b)

Yes
No

35.

Do you have a child's vaccination book
here?

a)
b)

Yes
No

36.

Interviewer: Ask to see vaccination
card, if the caretaker has one, circle all
vaccinations that are recorded in the
book.

Add number of doses based on dates
recorded in the vaccination card if
possible

Vaccination

Number of doses

Diphtheria

Hepatitis A

Hepatitis B

Poliomyelitis

Measles

Mumps

Pertussis

Pneumococcal

Rotavirus

Rubella

Tetanus

Typhoid

Yellow fever

Meningococcal
meningitis

Rabies

Chicken pox

37.

Self-reported vaccines. Ask caretaker
which vaccinations child received.

Vaccination

Self-reported (tick)

Diphtheria

Hepatitis A

Hepatitis B

Poliomyelitis

Measles

Mumps

Pertussis

Pneumococcal

Rotavirus

Rubella

Tetanus

Typhoid

Yellow fever

Meningococcal
meningitis

0)

Rabies

p)

Chicken pox
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D. BREASTFEEDING PRATICES AND CHILDREN

38.

How many children did you/your wife

give birth to? (number)
39. How many of these children are still
alive? (number)
40. How many boy children do you have
(including those who died)? (number)
41. How many girl children do you have
(including those who died)? (number)
42. What number in the birth order of your
children, is the case? (number)
43. How much did your child (case) weigh | a) Light
when they were born? b) Heavy
44. Birthweight in grams (if known)
(grams)
45. How long did you breast feed for the a) Less than 2 months
child/case? b) 3-6 months
c) 7-12 months
d) 1-2years
e) Other, please specify:
46. Did you give colostrum (first mild) to a) Yes
the case? b) No
¢) Don't know
47. Do you give the baby/case breast milk a) Yes. What type of food
and other food simultaneously?
b) No
48. When did you first begin giving the case | a) (age in months/years)
water when they were a baby? b) Don't know
49. When did you first begin giving the a) (age in months/years)
baby/case solid foods? b) Don't know
50 What are the first foods you gave the
baby/case? (list items)
51. Does your child have any traditional a) Yes
marking cuts in their face? b) No
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52. If yes, what was used to make the cuts?

53. What age were the markings made?

E. CHILD HEALTH AND ACCESS TO CARE 12 MONTHS BEFORE INTERVIEW

54. Has your child been sick (in additionto | a) Yes
noma) in the last 12 months before the | b) No
interview?
55. If yes, how many times during the last
12 months? (number)

Disease Symptoms Disease Month of How long Did the child
diagnosed disease did the eat more or
by health disease last less during

professional for the sickness
(select from
below list)
1
2
3
4
5
List of diseases to choose from - Malaria - Respiratory infections
- Measles - Intestinal infections
-HIV - Rash
- Bronchial infections - Diarrhoea

- Other (specify)

56. Has your child taken medication in the

last 12 months?

a) Yes
b) No

If yes, what medicine

F. ACCESS TO CARE - GENERAL

57. For any of the times that your child was
sick in the last 12 months (apart from
the noma), did you seek some form of

health care?

a) Yes
b) No

¢) Don't know
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58. Which of the following health care

facilities did you access: (Circle all that | b)

apply)

a) Hospital

Clinic

c) Traditional healer
d) Village elder

e) Other, please specify:

59. Did the doctor/nurse ever do a home
visit when your child was sick?

a) Yes
b) No

60. Where would you go when your child is sick in general? (tick the appropriate one)

Hospital | Clinic | Traditional Street Shop
healer pharmacy | pharmacy
a) Istplace I would visit
b) 2nd place I would visit
¢) 3rd place I would visit
d) 4th place I would visit
61. How do you get to the point of care?
Hospital | Clinic | Traditional Street Shop
healer pharmacy | pharmacy
a) Taxi
b) Bus
c) Walking
d) Bicycle taxi
e) Hitchhiking
f) Motorbike
g) Other, please specify?
62. How long does it take to get to the point of care
Hospital | Clinic | Traditional Street Shop
healer pharmacy | pharmacy
a) 0-14 minutes
b) 15-44 minutes
¢) 45 minutes - 1.5 hours
d) 1.5 hours - 2.5 hours
e) Halfa day
f) Full day
g) 2 days
h) Other, please specify?
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G. CHILD ORAL HEALTH

63. Does your child brush their teeth? a) Yes
b) No
64. If yes, how many times a day?
(number)
65. Can I see your child's toothbrush and a) Yes (interviewer visually confirms

toothpaste?

d)

toothbrush + toothpaste)

Yes (interviewer visually confirms only
toothbrush)

Yes (interviewer visually confirms only
toothpaste)

No (interviewer does not have visual
confirmation)

H. MUAC MEASUREMENT AT THE TIME OF THE INTERVIEW

66. INTERVIEWER to test nutritional status

by using mid upper arm circumference
(MUAC) tool

Colour of MAUC measurement:

1.
ii.

iii.

a)

b)

Green
Yellow
Red

Number of MAUC measurements:

Nutritional status upon admission from
medical file:

I. OPEN ENDED INTRODUCTORY NOMA QUESTIONS

67. What disease do you believe your child has?

68. What do you think caused this problem?

69. What do you think is the best way to fix it?

70. Are there any beliefs in your culture about this disease?

J. NOMA DISEASE IN THE CHILD

71. What do you call this disease before you | a) Gaude
came to the hospital (show picture of | b) Ciwon Daji
noma)? c) Zizaya baki

d) Cancer
e¢) Noma
f) Other
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72.

What do you now call this disease?

a)
b)
c)
d)
e)

Gaude
Ciwon Daji
Zizaya baki
Cancer
Noma
Other

73.

What do you believe causes this disease?

a)
b)
c)
d)
e)

Iska (wind)
Witchcraft
Bad water
Bad food
Animal

74.

What do you think is the best way to fix it?

b)
c)

Traditional medicine - herbs/powder to
drink

Traditional medicine - to put on wound
Cutting cheek with sharp blade (after
placing blade in fire)

d) Medicine from hospital
e) Operation
f) Other
75. When did you first notice the signs and | a) Rainy season (May - September)
symptoms of Noma? b) Dry season (Harmattan, October - April)
76. How long from first signs and symptoms | a) 1 day
(mouth ulcer/bleeding gums) did it take | b) 2-3 days
for the noma to develop to Stage 2? | ¢) 4-7 days
(Swelling of cheek)? (Show picture) d) 1-2 weeks
e) 3-4 weeks
f) More than one month
77. How long from first signs and symptoms | a) 1 day
(mouth ulcer/ble3eding gums) did it take | b) 2-3 days
for noma to develop to Stage 3? (Skin on | ¢) 4-7 days
cheek/nose falling off)? (Show picture) d) 1-2 weeks
e) 3-4 weeks
f) More than one month
78. What age was the child when they
developed noma? (years/months)
79. What were the initial signs and symptoms | a) Mouth ulcer
of the disease? b) Soft tissue damage
c) Problems feeding
d) Problems breathing
e) Other, please specify:
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80.

Which symptoms did you seed care for?

a)
b)
c)
d)
e)

Mouth ulcer

Soft tissue damage
Problems feeding
Problems breathing
Other, please specify:

81.

Why did you seek care for your child?

a)
b)
c)
d)
e)

Cosmetic reasons
Soft tissue damage
Problems feeding
Problems breathing
Other, please specify:

82.

Do you feel your child/you has been
stigmatised in any way due to the disease?

a)
b)

Yes
No (skip to 85)

83.

If yes, how? (choose all that apply)

a)
b)

c)

i)

Not allowed to go to school

Gets teased by community members

I am not allowed to socialise with other
parents

My family has disowned me

My husband/wife left me

I cannot go to pray

My friends no longer talk to me

My village elders told me to leave my
village

My community members said I had a spell
on me

Other, please specify:

84.

If yes, how often is the child/caretaker
affected by the stigmatisation?

a)
b)
c)
d)
e)
f)

2
h)

Every day

Three times a week
Once a week

Once every 2 weeks
Once a month

Once every 6 months
Once a year

Less than once a year

85.

Where did you seed care for your child?

Hospital | Clinic

Traditional
healer

Street
pharmacy

Other,
specify

Shop
pharmacy

a)

Ist place visited

b)

2nd place visited

¢)

3rd place visited
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d)

4th place visited |

86. How did you get to the point of care?
1st place 2nd place 3rd place 4th place
visited visited visited visited
a) Taxi
b) Bus
c) Walking
d) Bicycle taxi
e) Hitchhiking
f) Motorbike
g) Other, please specify
87. How long did it take to get to the point of care?
1st place 2nd place 3rd place 4th place
visited visited visited visited
a) 0-14 minutes
b) 15-44 minutes
¢) 45 minutes - 1.5 hours
d) 1.5 hours - 2.5 hours
e) Halfaday
f) Full day
g) 2 days
h) Other, please specify
88. How much did it cost to get to the point of care (in Naira)?
Amount
a) Ist place visited
b) 2nd place visited
¢) 3rd place visited
d) 4th place visited
89. How long after you noticed the initial | a) Same day
symptoms, did you seek care? b) 1 day
c) 2-5days
d) 1 week
e) 1-2 weeks
f) Other, please specify:
90. Did any of the healthcare providers that | a) Yes
you visited know what was wrong with | b) No
your child? Who:

What was the diagnosis:
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91. Were the healthcare providers able to offer | a) Yes
treatment quickly? b) No
92. What care did the healthcare provider | a) Traditional herbs/powder
provide? b) Traditional tea
c) Traditional cutting cheek instrument/
advice
d) Operation
e) Antibiotics
f) Traditional treatment
g) Lab tests
h) None
i) Other, please specify:
93. Did the healthcare provider do any lab | a) Yes
tests? b) No
94. If yes, do you know what tests they were
and what the results were?
95. Have you had previous surgeries for | a) Yes. How many:
noma? b) No
96. In your own words, can you describe to me
what noma is?
97. What impact has noma had on your child's
life? (prompts: school, eating, breathing)
98. What impact has noma had on your life?
99. Do you have any questions about noma?
END OF SURVEY

Thank you very much for your time and for agreeing to participate in our study. Do you
have any questions for me?
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6.3 Outcomes questionnaire

Patient hospital ID

Date of assessment

Date of patient's final surgery

Assessment 6 months ‘ 12 months
Name of assessor
Is the patient still alive Yes ‘ No

** If No, complete Verbal Autopsy Form Consent and if given, Verbal Autopsy Form **

Metrics (to measure WHZ, weight for height and weight for age)

Weight (kg)
Height (cm)
Age (round to closest year)
MUAC (for those under 5 years) (mm)
Colour Red

Orange

Yellow

Green
Maximum mouth opening
Mouth open (mm)
Mouth closed (mm)
Maximum Mouth Opening (mm)

incisors)

Mouth opening comments (Note here if measurement was taken from alveolar ridges and not

Has the surgery improved your quality of life? Yes No
In what way:

I can go to school now Yes No
I have friends now Yes No
I am included in the community Yes No
I am now getting married Yes No
I can eat more easily Yes No
I can drink more easily Yes No
People can now understand what I am saying more easily than before Yes No
I feel more happy with the way I look than before the surgery Yes No
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6.4 Traditional healer study question guides

6.4.1 Interview guide caretakers

Introduction (5 mins max):

. Thank the participant for agreeing to take part in this research.
. Introduce yourself.
. Create a relaxed atmosphere; find a quiet, private place to sit, offer the participant

something to drink when this is possible.

. Make sure the interviewee have been informed about the study and has consented to

participate in the research.

. Tell the participant:

"I would like to talk to you about your perceptions of traditional healing, your

relationship with traditional healers and the experiences you may have had visiting

them. This discussion will contribute to a better understanding of how people interact

with traditional healers, especially in regards to seeking treatment for noma.

The interview will take approximately 30 - 60 minutes and you can decide to end the

interview at any time without any consequences".

Family setting (married etc.)

Relationship between caretaker and patient (mother,
grandmother, uncle)

Number of children

**DO NOT RECORD**
Topic Specific questions
Demographic - Age
characteristics - Gender
- Profession
- Village
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Introduction

- Study aim
- Why invited to participate
- Consent

- Answer any questions participant has about study

** TURN ON the recorder and test it is recording**

Topic

Specific questions

Prompts/Probe

Caretakers perceptions
of traditional healing

Can you tell me about the
different health care options
available to you in your
village?

Probes: Clinic, Hospital,
Traditional Healer, Mobile health
such as vaccination campaigns

Which of these health options
do you usually prefer and
why?

Probe: Any negative views on
any kind of health care, or
vaccinations?

Different health care options for
different diseases?

Can you tell me what you
have heard about traditional
healing in your community?

How do your
neighbours/village members
view community healing?

Probe: If person is not able to
discuss their own experiences,
ask them to discuss if their
neighbours/local community
members consult healers. Probe
for what kind of healers and
services are offered. Trust?
Scared?

Have you ever visited a
traditional healer? If yes, can
you describe this experience
to me?

Can you describe how long
you stayed with the healer and
what the experience was like?

Probes: Ask about non-noma
experiences. Why did you go,
what kind of care was provided,
who accompanied you, treatment
received, how many times you
visited?

Can you explain to me why
you decided to visit the
traditional healer?

Probes: Trust, knowledge of the
healer, recommendation, cost,
proximity, type of illness visited
for.

Can you describe what your
relationship is like with the
traditional healer?
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Can you tell me about the
kind of treatment you received
from the healer? How did you
feel about it?

Probes: Understanding of
disease and treatment,
satisfaction, consulted someone
clse after?

Can you tell me about how
long after the first symptoms
started, you decided to access
care?

Were there any reasons you
waited to access care?

Probes: Too far, cost, prefer
traditional healer, others in my
family told me not to, child was
too ill to travel

Noma specific
diagnoses and care
provided by the
traditional healers

I'd now like to ask you some
questions related to noma [use
Hausa terms].

How long ago did the disease
begin?

Can be a month, or season

Can you tell me what has
happened since you first
noticed the symptoms of the
disease?

Were there any issues along
the way?

How did you come to the
decision to seek health care?

How long did it take to make
this decision?

Can you explain why it took
that length of time?

Can you describe who made
the decision and how the
decision was made?

Describe: Pathway to care.

Link to measles.

Did you receive any diagnosis
or treatment before coming to
the Noma Hospital?

Probes: Consulted other
healthcare facilities/traditional
healer

What kind of diagnosis were
you given?

Probes: Previous mention of
noma, names of other discases
(measles)/conditions diagnosed,
difference in diagnosis from
different people
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If you saw a traditional healer,
what did they say about
noma? Please be as specific
as you can, even if you can't
remember all the details.

What kind of treatment did
the traditional healer offer
you?

Probes: Did they offer more
than one treatment option?
Which ones?

Link to measles?

Which kind of treatment was
given to your child? Can you
tell me why this kind of
treatment was given?

Probe: Choice: did the
caretaker feel there was a choice
in the treatment, who is part of
the decision-making process

If you did not visit a

traditional healer for noma,
can you tell me why? Who
did you go to for treatment
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6.4.2

Interview guide - traditional healers

Introduction (5 mins max):

Thank the participant for agreeing to take part in this research.

Introduce yourself, and tell the participant you are not there as a health provider.
Create a relaxed atmosphere; offer the participant something to drink when this is
possible.

Make sure the interviewee has been informed about the study and has consented to
participate in the research.

Tell the participant:

"I would like to talk to you about your perceptions of noma, your relationship with
community members and your experiences of the disease. This discussion will contribute
to a better understanding of how people interact with traditional healers in regards to

seeking treatment for noma.

The interview will take approximately 30 - 45 minutes and you can decide to end the

interview at any time without any consequences".

**PDO NOT RECORD**

Topic

Specific Questions

Demographic - Age
Characteristics - Village

- Length of time being a traditional healer
- Type of healer (broad overview of role)

Introduction - Study aim

- Why invited to participate
- Consent
- Answer any questions participant has about study

** TURN ON the recorder and test it is recording**

334




Topic Specific Questions Prompts and Notes
Relationship Can you tell me more about the role Why do people come to you?
between traditional | you play in the community? What When do people come to you?
healer and does your work involve? Trust

caretakers What kind of treatments do

you prescribe?

Do you ever offer multiple
treatments for one ailment?
Can you provide an example?

Could you tell me how you learned
your craft?

How do you keep your
knowledge up to date?

How would you feel about
attending a training on noma?

What are some of the most common
things people come to see you for?

For common illnesses
For prevention
Other reasons?

Can you describe the kind of
relationship you have with your
patients?

Probes: Trust, any issues,
status in community

Traditional healer
perceptions of
noma and noma
treatment?

Show picture of different noma stages
and ask:

What do you know about this
disease?

What treatment would you prescribe
for the different stages of the disease?

Is it a common disease?

Do you have a name for it?
Where does the disease come
from?

What causes the disease?
Any way that can be
prevented?

How best to treat disease?
When best to treat disease?
Link with measles?

Have you ever treated a case of this
disease?

If yes:

Can you tell me more about what
happened while treating this disease?

Who brought the patient?
How long after first symptoms
did patient come? (Can show
pictures of different stages of
the disease)

Had they visited other health
providers before coming to
you?

What symptoms did the patient
have?

What treatment regimen did
you suggest?

Did you have any follow up
visits? If so, what happened?
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How do you feel about the disease?

Where does it come from?
Do others in the village know
about it?

Do people in the village fear
it?

Stigma?

What other forms of health care are
there in your community?

Vaccination Campaigns
Clinic

Hospital

Home

What do you think about other forms
of health care?

Trust
Barriers to care

How do you feel about referring
patients to other forms of health care?

Trust
Barriers to care

Would you refer a noma patient to the
NCH? Can you explain why/why not?

If so, when would you refer a
noma patient?

Do/could you think of the
clinic as a partner for helping
treat noma?
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6.5 Prevalence questionnaire

Family ID:

Date of Interview :

Name of interviewer:

HOUSEHOLD QUESTIONS ANSWERED BY CARETAKER

Do you have running water
(a tap) in your compound?

Yes
No

Where do you get your
drinking water from?

a) Bore hole in the village
b) Well in the compound
¢) Tap (running water)

d) River/stream

e) Other, please specify:

water, how do you treat it?

Do you treat your drinking Yes
water? No
If you do treat your drinking | a) Boil

b) Add bleach/chlorine tabs

c¢) Strain it through a cloth

d) Use water filter (ceramic/sand)
e) Let it stand and settle

f) Other, please specify:

g) Don’t know
How old are you (parent/ (years)
guardian)? (years)
Respondents/ caretakers a) Mother
relationship to children: b) Father

¢) Grandmother

d) Grandfather

e) Aunt

f) Uncle

g) Guardian

h) Other, please specify:
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CHILD SPECIFIC QUESTIONS

Child 1

Child 2

Child 3

Child 4

Child 5

Child 6

How old is your child?
(round to closest year,
can use events calendar)

What number is this child
in the bird order of your
family?

Does your child have any
teeth?

If yes, how many teeth?

Does your child brush or
clean their teeth?

If yes, what do they use
to brush/ clean their
teeth?

a) Toothbrush

b) Stick

c) Cloth

d) Ash

e) Salt and water
Other:

a) Toothbrush

b) Stick

c¢) Cloth

d) Ash

e) Salt and water
Other:

a) Toothbrush
b) Stick

¢) Cloth

d) Ash

e) Salt and water
Other:

a) Toothbrush
b) Stick

¢) Cloth

d) Ash

e) Salt and water
Other:

a) Toothbrush
b) Stick

c) Cloth

d) Ash

e) Salt and water
Other:

a) Toothbrush
b) Stick

¢) Cloth

d) Ash

e) Salt and water
Other:

If yes, how often do they
brush their teeth?

If child has rotten teeth,
what do you use to clean?

Has your child eaten pap
in the last 24 hours (day)?

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

How often does your
child eat pap?

a) >once a day
b) 4-6 days/wk
c) 2-3 days/wk
d) <once a week

a) >once a day
b) 4-6 days/wk
c) 2-3 days/wk
d) <once a week

a) >once a day
b) 4-6 days/wk
c) 2-3 days/wk
d) <once a week

a) >once a day
b) 4-6 days/wk
¢) 2-3 days/wk
d) <once a week

a) >once a day
b) 4-6 days/wk
c) 2-3 days/wk
d) <once a week

a) >once a day
b) 4-6 days/wk
¢) 2-3 days/wk
d) <once a week
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How often do you
prepare the pap

a) >once a day
b) 4-6 days/wk
c) 2-3 days/wk
d) <once a week

a) >once a day
b) 4-6 days/wk
¢) 2-3 days/wk
d) <onceaweek

a) >once a day
b) 4-6 days/wk
c) 2-3 days/wk
d) <onceaweek

a) >once a day
b) 4-6 days/wk
¢) 2-3 days/wk
d) <once aweek

a) >once a day
b) 4-6 days/wk
c) 2-3 days/wk
d) <once aweek

a) >once a day
b) 4-6 days/wk
¢) 2-3 days/wk
d) <once aweek

Did you give colostrum
(first milk) to the child?

Yes
No
Don’t know

Yes
No
Don’t know

Yes
No
Don’t know

Yes
No
Don’t know

Yes
No
Don’t know

Yes
No
Don’t know

What is your most used
sanitation facility

a) Flushing toilet

b) Latrine with
slab

c¢) Pit latrine no
slab

a) Flushing toilet

b) Latrine with
slab

c¢) Pit latrine no
slab

a) Flushing toilet

b) Latrine with
slab

c¢) Pit latrine no
slab

a) Flushing toilet

b) Latrine with
slab

c¢) Pit latrine no
slab

a) Flushing toilet

b) Latrine with
slab

c) Pit latrine no
slab

a) Flushing toilet

b) Latrine with
slab

c¢) Pit latrine no
slab

Other: Other: Other: Other: Other: Other:
Was your child Yes Yes Yes Yes Yes Yes
vaccinated No No No No No No
Don’t know Don’t know Don’t know Don’t know Don’t know Don’t know
Do you have your child’s | Yes Yes Yes Yes Yes Yes
vaccination book here? No No No No No No
Interviewer: Ask to see
vaccination card, if the
caretaker has one, write
all vaccinations that are
recorded in book (date
and name of vaccination)
Has your child been sick | Yes Yes Yes Yes Yes Yes
in the last 12 months No No No No No No

before this interview?

339




If yes, how many times
during the last 12
months? (put number)

For any of the times that
your child was sick in the
last 12 months, did you
seek some form of health
care?

Yes
No
Don’t know

Yes
No
Don’t know

Yes
No
Don’t know

Yes
No
Don’t know

Yes
No
Don’t know

Yes
No
Don’t know

Which of the following

a) Hospital

a) Hospital

a) Hospital

a) Hospital

a) Hospital

a) Hospital

health care facilities did |b) Clinic b) Clinic b) Clinic b) Clinic b) Clinic b) Clinic
you access? ¢) Traditional ¢) Traditional ¢) Traditional ¢) Traditional ¢) Traditional ¢) Traditional
healer healer healer healer healer healer
Other: Other: Other: Other: Other: Other:
PHYSICAL EXAMINATIONS (BY NURSE OR CLINICIAN)

Weight in kg

Height in cm

MUAC mm

MUAC colour a) Green a) Green a) Green a) Green a) Green a) Green
b) Yellow b) Yellow b) Yellow b) Yellow b) Yellow b) Yellow
c) Orange c) Orange c) Orange c) Orange c) Orange c) Orange
d) Red d) Red d) Red d) Red d) Red d) Red

Anaemia eye test

a) Anaemic
b) Not anaemic

a) Anaemic
b) Not anaemic

a) Anaemic
b) Not anaemic

a) Anaemic
b) Not anaemic

a) Anaemic
b) Not anaemic

a) Anaemic
b) Not anaemic
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Noma Stage a) None a) None a) None a) None a) None a) None

(as per below) b) 0 b) 0 b) 0 b) 0 b) 0 b) 0
c) 1 c) 1 c) 1 c) 1 c) 1 c) 1
d 2 d 2 d 2 d 2 d 2 d 2
e) 3 e) 3 e) 3 e) 3 e) 3 e) 3
) 4 ) 4 ) 4 ) 4 ) 4 )y 4
g 5 g 5 g 3 g 5 g 5 g 5

If yes to any stage of Number: Number: Number: Number: Number: Number:

noma, how many days ago

did the child first show

any signs of this disease?

NOMA STAGES:
None
Stage 0:  Simple Gingivitis
Stage 1:
Stage 2:  Oedema (early acute)
Stage 3:
Stage 4:
Stage 5:  Sequelae lesion
END OF SURVEY

Thank you very much for your time and for agreeing to participate in our study. Do you have any questions for me?

Haemorrhagic or Necrotizing Gingivitis/ Stomatitis

Necrosis and tissue loss (late acute)

Tissue and bone loss and wound healing process
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Appendix 7 Informed consent and assent forms

7.1 Language and beliefs informed consent forms

7.1.1 Focus group discussion informed consent form
Project Title: Risk factors for diagnosed noma in North Western Nigeria, a sequential mixed

methods study - 2017.

Organization: Médecins sans Frontieres (MSF) and the Ministry of Health.

This informed consent has two parts:
. The information sheet — which gives you information about the study;
. Certificate of consent study participation — which you will sign to demonstrate that you

agree to participate with the interview for this study.

Introduction: We are conducting this study for Médecins Sans Fronti¢res (MSF) and the
Ministry of Health in Sokoto to find out more about the risk factors of a disease called noma,
which affects mostly children in this part of Nigeria. MSF has been running a program to assist
noma patients in Sokoto Nigeria, and in order to better understand the disease and improve

these services, we would like to ask patients and community members some questions.

What is the study about? Very little is understood about the disease noma, what causes it and
why some children develop the disease and others do not. We are wanting to run focus group
discussions with caretakers to discuss the names used to describe disease, and their beliefs

about the disease.
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Who will participate in the study? Caretakers of noma patients at the Noma Children’s

Hospital.

What does the participation in the study request from me? We will ask a group of noma patient
caretakers to spend between 45 - 60 minutes answering the questions we have. This will be a

group discussion led by the researcher.

We would like to ask you some questions about the names used to describe the disease, and
their beliefs about the disease. We would like to record your answers on a tape recorder, so

that we can have an accurate record of what is said during the discussions.

If you do not understand a question, please ask me to explain it to you. If you do not want to

answer a question or if you would like to stop at any time, please tell me.

Do we have to participate? Whether you choose to be in the study or not is up to you. There

will be no effect on your family if you decide you do not want to be in the study.

What will happen with the information that you collect? We will collect the information from
everyone in the group, and we will then collate all information to see if there are patterns in the
names noma is called, and the beliefs about the disease. This information could assist us in
gaining and understanding about the disease. We may use some of the stories and experiences
you share with us to write reports or press releases to draw attention to noma, if we do so, we

will always ensure to anonymize your name and any places you mention.
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Where will the study take place? We can conduct the interview anywhere where the group feels

comfortable.

Will I or my family receive anything to participate? You will not get anything, such as money

or extra food, for taking part in this survey.

Is it dangerous to participate? You may find some questions upsetting. If a question makes

you uncomfortable, we can skip this question and go on to the next question.

What might we get from this study? You are free to stop at any time during the interview. Once
we have the results of this study, we will send an announcement to the health clinics and you
will be able to find out what our conclusions are. We hope that the results will help us better
understand noma and contribute to finding better ways to prevent and treat this disease in your

community.

Confidentiality: The recordings from this study are private. Only the people who are doing
the study can see the answers you give to the questions. We do not ask for your name so there
will be no record that you participated in the study. I will not repeat what you have told me to
anyone else. We cannot assure confidentiality as others in the group will know what you have

said, but we will ask all group members to respect confidentiality.

Approvals: The ethical aspects of this research have been approved by Médecins sans
Frontieres Ethics
Review Committee and by the Usman Danfodiyo University Teaching Hospital (UDUTH)

Health Research and Ethics Committee.
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Queries and Concerns: You can call and speak to us at any time if you want to find out more

about this project.

Study coordinator name and phone number [to be inserted]
Local Ethics Committee Details for questions regarding rights as research participants:

Dr. Nma Jiya, Address: UDUTH; Phone: +234 805 038 1688.

Thank you very much for your time and participation.
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Consent Certificate Adult Study Participant — Copy Study Team

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. I give voluntary consent to answer all the questions in the discussion about the

child in my care. I understand that I can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | || |/} | /. |

Name of study participant (>18 years):

Study participant signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the survey team):

I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him/her about the child under his/her care.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.

A copy of this Consent Certificate has been provided to the participant.

Date (insert day/month/year of study): | | |/} | /1 1 |

Interviewer's name:

Interviewer's signature:
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Consent Certificate Adult Study Participant — Copy Study Participant

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. I give voluntary consent to answer all the questions in the discussion about the

child in my care. I understand that I can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | | |/} | /1 1 |

Name of study participant (>18 years):

Study participant signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the survey team):
I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him about the child under his/her care.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.

A copy of this Consent Certificate has been provided to the participant.

Date (insert day/month/year of study): | I |/ . /1 I |

Interviewer's name:

Interviewer's signature:
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7.1.2  In-depth interview informed consent forms
Project Title: Risk factors for diagnosed noma in North Western Nigeria, a sequential mixed

methods study - 2017.

Organization: Médecins sans Frontiéres (MSF) and the Ministry of Health.

This informed consent has two parts:
o The information sheet — which gives you information about the study;
. Certificate of consent study participation — which you will sign to demonstrate that you

agree to participate with the interview for this study.

Introduction: We are conducting this study for Médecins Sans Fronti¢res (MSF) and the
Ministry of Health in Sokoto to find out more about the risk factors of a disease called noma,

which affects mostly children in this part of Nigeria.

What is the study about? Very little is understood about the disease noma, what causes it and

why some children develop the disease and others do not. We are wanting to hold key

informant interviews with staff at the Noma Children’s Hospital to discuss the names used to

describe disease, and their beliefs about the disease.

Who will participate in the study? Staff at the Noma Children’s Hospital.

What does the participation in the study request from me? The interview should take

approximately 30 minutes during your working hours. We would like to ask you some
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questions about noma and your role in the project. We would like to record your answers, so

that we can have an accurate record of what is said during the interview.

If you do not understand a question, please ask me to explain it to you. If you do not want to

answer a question or if you would like to stop at any time, please tell me.

Do we have to participate? Whether you choose to be in the study or not is up to you. There will be
no effect on you if you decide you do not want to be in the study. Participation in the study and whatever

you say during the interview, will not affect your employment in any way.

What will happen with the information that you collect? We will collect the information from
the interviews, and we will then collate all information to see if there are patterns in the
information. This information could assist us in gaining an understanding about the disease.
We may use some of the stories and experiences you share with us to write reports or press
releases to draw attention to noma, if we do so, we will always ensure to anonymize your name

and any places you mention.

Where will the study take place? We can conduct the interview anywhere which is convenient

for you.

Will I or my family receive anything to participate? Y ou will not get anything, such as money

or extra food, for taking part in this survey.

Is it dangerous to participate? You may find some questions upsetting. If a question makes

you uncomfortable, we can skip this question and go on to the next question.
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What might we get from this study? You are free to stop at any time during the interview.
Once we have the results of this study, we will send an announcement to the health clinics and
you will be able to find out what our conclusions are. We hope that the results will help us
better understand noma and contribute to finding better ways to prevent and treat this disease

in your community.

Confidentiality: The recordings from this study are private. Only the people who are doing
the study can see the answers you give to the questions. We do not ask for your name so there
will be no record that you participated in the study. I will not repeat what you have told me to

anyone else.

Approvals: The ethical aspects of this research have been approved by Médecins sans
Frontiéres Ethics Review Committee and by the Usman Danfodiyo University Teaching

Hospital (UDUTH) Health Research and Ethics Committee.

Queries and Concerns: You can call and speak to us at any time if you want to find out more

about this research project.

Study coordinator name and phone number [to be inserted]
Project coordinator name and phone number [to be inserted]
Local Ethics Committee Details for questions regarding rights as research participants:

Dr. Nma Jiya, Address: UDUTH; Phone: +234 805 038 1688.

Thank you very much for your time and participation.
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Consent Certificate Adult Study Participant — Copy Study Team

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. I give voluntary consent to answer all the questions in the interview. I understand

that [ can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | || |/} | |/ |

Name of study participant (>18 years):

Study participant signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the survey team):
I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him/her.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.

A copy of this Consent Certificate has been provided to the participant.

Date (insert day/month/year of study): | || |/, . /1 I |

Interviewer's name:

Interviewer's signature:
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Consent Certificate Adult Study Participant — Copy Study Participant

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. I give voluntary consent to answer all the questions in the interview. I understand

that [ can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | || |/} | |/ |

Name of study participant (>18 years):

Study participant signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the survey team):

I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him/her.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.

A copy of this Consent Certificate has been provided to the participant.

Date:| |\ !/ /i | /[insert day/month/year of the study]

Interviewer’s name:

Interviewer’s signature:

352



7.2 Risk factors informed consent forms
7.2.1 Cases informed consent form
Project Title: Risk factors for diagnosed noma in North Western Nigeria, a sequential mixed

methodology study - 2017.

Organization: Médecins sans Frontieres (MSF) and the Ministry of Health.

This informed consent has two parts:
. The information sheet — which gives you information about the study;
. Certificate of consent study participation — which you will sign to demonstrate that you

agree to participate with the interview for this study.

Introduction: We are conducting this study for Médecins Sans Fronti¢res (MSF) and the
Ministry of Health in Sokoto to find out more about the risk factors of a disease called noma,
which affects mostly children in this part of Nigeria. MSF has been running a program to assist
noma patients in Sokoto Nigeria, and in order to better understand the disease and improve

these services, we would like to ask patients and community members some questions.

What is the study about? Very little is understood about the disease noma, what causes it and
why some children develop the disease and others do not. We are trying to understand what
factors put some children more at risk of developing noma compared to other children. This
information might help MSF and the Ministry of Health to implement programmes to prevent

children from developing noma in the future.
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First, we will ask the parents or caretakers of parents of noma patients in the MSF project in
the Noma Children’s Hospital some questions. We will ask the same questions to caretakers
or parents of children from the same village without noma who are the same ages and sex as
the patients. This will allow us to identify specific risk factors in patients of noma to help us

design ways to avoid more children getting this disease in the future.

Who will participate in the study? We will be asking the parents/caretakers of all the patients
that are 16 years and younger at the noma project at Noma Children’s Hospital in Sokoto to
participate in the study, as well as the parents/caretakers of children that are similar to the

patients in their home village.

What does the participation in the study request from me? As you are a parent/caretaker of a

child who is a noma patient in the Sokoto hospital, we will ask you to spend between 45 minutes

to one hour answering the questions we have.

We would like to ask you some questions about things in your life such as the food you eat,

where you live, your lifestyle, your health and the health care facilities in your village.

We will ask you questions about the following things:

. People that live in the same house as the participant.

o Living conditions of your household.

. Vaccination status of the child in question at the time of the interview.

. Breastfeeding practices of the mother for the child in question.

o Child’s health and access to care for disease in the child in question in the 12 months

prior to the interview (apart from noma).
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. Access to health care in a general way for your family.

° Child’s oral health.

We would also like to measure the circumference of your child’s upper arm using this

measurement tool (show the MUAC).

If you do not understand a question, please ask me to explain it to you. If you do not want to
answer a question or if you would like to stop the survey at any time, please tell me. Also, if

you do not want us to measure your child’s arm, please tell us and we will not.

Do we have to participate? Whether you choose to be in the study or not is up to you. There
will be no effect on your family or your treatment at the hospital if you decide you do not want

to be in the study.

What will happen with the information that you collect? We will collect the information from
everyone in the study through the interviews like the interview we are conducting with you.
We will then compare the answers that parents/caretakers of noma patients gave to the
questions to those given by the parents/caretakers of the other children. This will give us some
information on understanding what might be contributing to making specific children sick of

noma.

The records from this study are private. Only the people who are doing the study can see the

answers you give to the questions. We do not ask for your name so there will be no record that

you participated in the study. I will not repeat what you have told me to anyone else.
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Once we have the results of this study, we will send an announcement to the health clinics and

you will be able to find out what our conclusions are.

Where will the study take place? We can conduct the interview anywhere where you feel

comfortable: in your house, at the clinic, anywhere else in the village.

Will I or my family receive anything to participate? Y ou will not get anything, such as money

or extra food, for taking part in this survey.

What are the risks of participating in the study? You may find some questions upsetting. If a
question makes you uncomfortable, we can skip this question and go on to the next question.
Stopping the questionnaire does not impact on the medical care that MSF was providing for

you.

What might we get from this study? You are free to stop at any time during the interview. Once
we have the results of this study, we will send an announcement to the health clinics and you
will be able to find out what our conclusions are. We hope that the results will help us better
understand noma and contribute to finding better ways to prevent and treat this disease in your

community.

Confidentiality: The records from this study are private. Only the people who are doing the
study can see the answers you give to the questions. We do not ask for your name so there will
be no record that you participated in the study. I will not repeat what you have told me to
anyone else. Answers from everyone who participates in the study will be grouped together

and looked at and it is these findings that will be published, not your specific answers.
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Approvals: The ethical aspects of this research have been approved by Médecins sans
Frontiéres Ethics Review Committee and by the Usman Danfodiyo University Teaching

Hospital (UDUTH) Health Research and Ethics Committee.

Queries and Concerns: You can call and speak to us at any time if you want to find out more

about this research project.

Study coordinator name and phone number [to be inserted]

Project coordinator name and phone number [to be inserted]

Local Ethics Committee Details for questions regarding rights as research participants:
Dr. Nma Jiya, Address: Usman Danfodiyo University Teaching Hospital.

Phone: +234 805 038 1688.

Thank you very much for your time and participation.
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Consent Certificate Adult Study Participant — Copy Study Team

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. I give voluntary consent to answer all the questions in the questionnaire about the

child in my care. I understand that I can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | I |/ . /1 I |

Name of study participant (>18 years):

Study participant signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the survey team):

I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him about the child under his/her care.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.

A copy of this Consent Certificate has been provided to the participant.
Date:| |\ /| /| [insert day/month/year of the study]

Interviewer’s name:

Interviewer’s signature:
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Consent Certificate Adult Study Participant — Copy Study Participant

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. I give voluntary consent to answer all the questions in the questionnaire about the

child in my care. I understand that I can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | || |/} I |/

Name of study participant (>18 years):

Study participant signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the survey team):

I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him about the child under his/her care.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.

A copy of this Consent Certificate has been provided to the participant.

Date:| |\ !/ /i I /[insert day/month/year of the study]

Interviewer’s name:

Interviewer’s signature:
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7.2.2 Controls informed consent form
Project Title: Risk factors for diagnosed noma in North Western Nigeria, a sequential mixed

methodology study - 2017.

Organization: Médecins sans Frontieres (MSF) and the Ministry of Health.

This informed consent has two parts:
. The information sheet — which gives you information about the study;
. Certificate of consent study participation — which you will sign to demonstrate that you

agree to participate with the interview for this study.

Introduction: We are conducting this study for Médecins Sans Fronti¢res (MSF) and the
Ministry of Health in Sokoto to find out more about the risk factors of a disease called noma,
which affects mostly children in this part of Nigeria. MSF has been running a program to assist
noma patients in Sokoto Nigeria, and in order to better understand the disease and improve

these services, we would like to ask patients and community members some questions.

What is the study about? Very little is understood about the disease noma, what causes it and
why some children develop the disease and others do not. We are trying to understand what
factors put some children more at risk of developing noma compared to other children. This
information might help MSF and the Ministry of Health to implement programmes to prevent

children from developing noma in the future.

First, we will ask the parents and caretakers or parents of noma patients in the MSF project in

the Noma Children’s Hospital some questions. We will ask the same questions to caretakers
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or parents of children from the same village without noma who are the same ages and sex as
the patients. This will allow us to identify specific risk factors in patients of noma to help us

design ways to avoid more children getting this disease in the future.

Who will participate in the study? We will be asking the parents/caretakers of all the patients
that are 16 years and younger at the noma project at Noma Children’s Hospital in Sokoto to
participate in the study, as well as the parents/caretakers of children that are similar to the

patients in their home village.

What does the participation in the study request from me? As you are a parent/caretaker of a

child close to the age of a noma patient, we will ask you to spend between 45 - 60 minutes

answering the questions we have.

We would like to ask you some questions about things in your life such as the food you eat,

where you live, your lifestyle, your health and the health care facilities in your village.

We will ask you questions about the following things:

. People that live in the same house as the participant.

. Living conditions of your household.

. Vaccination status of the child in question at the time of the interview.

. Breastfeeding practices of the mother for the child in question.

o Child’s health and access to care for disease in the child in question in the 12 months

prior to the interview.
. Access to health care in a general way for your family.

° Child’s oral health.
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We would also like to measure the circumference of your child’s upper arm using this

measurement tool (show the MUAC).

If you do not understand a question, please ask me to explain it to you. If you do not want to
answer a question or if you would like to stop the survey at any time, please tell me. Also, if

you do not want us to measure your child’s arm, please tell us and we will not.

Do we have to participate? Whether you choose to be in the study or not is up to you. There

will be no effect on your family if you decide you do not want to be in the study.

What will happen with the information that you collect? We will collect the information from
everyone in the study through the interviews like the interview we are conducting with you.
We will then compare the answers that parents/caretakers of noma patients gave to the
questions to those given by the parents/caretakers of the other children. This will give us some
information on understanding what might be contributing to making specific children sick of

noma.

The records from this study are private. Only the people who are doing the study can see the

answers you give to the questions. We do not ask for your name so there will be no record that

you participated in the study. I will not repeat what you have told me to anyone else.

Once we have the results of this study, we will send an announcement to the health clinics and

you will be able to find out what our conclusions are.
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Where will the study take place? We can conduct the interview anywhere where you feel

comfortable: in your house, at the clinic, anywhere else in the village.

Will I or my family receive anything to participate? Y ou will not get anything, such as money

or extra food, for taking part in this survey.

What are the risks of participating in the study? You may find some questions upsetting. If a

question makes you uncomfortable, we can skip this question and go on to the next question.

What might we get from this study? You are free to stop at any time during the interview. Once
we have the results of this study, we will send an announcement to the health clinics and you
will be able to find out what our conclusions are. We hope that the results will help us better
understand noma and contribute to finding better ways to prevent and treat this disease in your

community.

Confidentiality: The records from this study are private. Only the people who are doing the
study can see the answers you give to the questions. We do not ask for your name so there will
be no record that you participated in the study. I will not repeat what you have told me to
anyone else. Answers from everyone who participates in the study will be grouped together
and looked at and it is these findings that will be published, not your specific answers.

Approvals: The ethical aspects of this research have been approved by Médecins sans
Frontiéres Ethics Review Committee and by the Usman Danfodiyo University Teaching

Hospital (UDUTH) Health Research and Ethics Committee.
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Queries and Concerns: You can call and speak to us at any time if you want to find out more

about this research project.

Study coordinator name and phone number [to be inserted]

Project coordinator name and phone number [to be inserted]

Local Ethics Committee Details for questions regarding rights as research participants:
Dr. Nma Jiya, Address: Usman Danfodiyo University Teaching Hospital.

Phone: +234 805 038 1688.

Thank you very much for your time and participation.
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Consent Certificate Adult Study Participant — Copy Study Team

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. I give voluntary consent to answer all the questions in the questionnaire about the

child in my care. I understand that I can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | || |/, . /1 I |

Name of study participant (>18 years):

Study participant signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the survey team):
I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him/her about the child under his/her care.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.

A copy of this Consent Certificate has been provided to the participant.
Date:| |\ !/ /i | /[insert day/month/year of the study]

Interviewer’s name:

Interviewer’s signature:
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Consent Certificate Adult Study Participant — Copy Study Participant

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. I give voluntary consent to answer all the questions in the questionnaire about the

child in my care. I understand that I can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | || |/} | |/ |

Name of study participant (>18 years):

Study participant signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the survey team):
I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him/her about the child under his/her care.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.

A copy of this Consent Certificate has been provided to the participant.
Date:| |\ !/ /i | /[insert day/month/year of the study]

Interviewer’s name:

Interviewer’s signature:
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7.3  Outcomes informed consent and assent forms
7.3.1 Information sheet and informed consent for retrospective outcome measurement

Project Title: Long-term followup of noma patients after surgical, nutritional and mental

health interventions at the Noma Children’s Hospital in northwest Nigeria, 2018 - 2020.

Organization: Médecins sans Frontiéres (MSF) and the Ministry of Health.

This informed consent has two parts:
. The information sheet — which gives you information about the study;
. Certificate of consent study participation — which you will sign to demonstrate that you

agree to participate in the assessment for this study.

Introduction: We are conducting this study for Médecins Sans Fronti¢res (MSF) and the
Ministry of Health in Sokoto to find out more about the complications after medical treatment
for noma at the Noma Children’s Hospital. MSF has been running a program to assist noma
patients in Sokoto Nigeria, and in order to better understand the disease and improve these

services, we would like to ask patients and community members some questions.

What is the study about? Very little is understood about the disease noma. We are trying to
understand what complications arise after treatment for noma, and what the factors are that
favour survival. This information might help MSF and the Ministry of Health to implement
programmes to more efficiently and effectively treat noma patients in the future. During this
study, assessments will be conducted on patients who have been treated at the Noma Children’s

Hospital.
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Who will participate in the study? We will be asking noma patients who were cared for at the
Noma Children’s Hospital since 2015 and are not scheduled for follow up surgery to participate

in the study.

What does the participation in the study request from me? As you are a parent/caretaker of a
noma patient or a noma patient in the Sokoto hospital, we will ask to examine you/your child.

This should take between 10 — 15 minutes.

We will conduct a physical exam to see how you/your child is/are healing.

We would like to take some photographs of you/your child to show to some doctors who will
then be able to assess how you are healing. If you do not want us to take any photographs,
please tell us and we will not take any. We may use these photographs in presentation, reports
or in published articles. If you are not wanting your photograph to be taken, this will not in

any way impact the care you receive.

If you do not want to answer a question or if you would like to stop the exam at any time, please

tell me as we can stop at any time.

We would also like permission to access your medical files which are stored at the Noma
Children’s Hospital. This is voluntary and if you would not like us to access your files, this

will not in any way impact the care you receive.

I consent to participate in this study (circle) Yes No

I consent to grant the research team access to my | Yes No
medical files (circle)
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Do we have to participate? Whether you choose to be in the study or not is up to you. There
will be no effect on your family or your future treatment at the hospital if you decide you do

not want to be in the study.

What will happen with the information that you collect? The records from this study are
private. Only the people who are doing the study can see the answers you give to the questions.
I will not repeat what you have told me to anyone else. Once we have the results of this study,
we will send an announcement to the health clinics and you will be able to find out what our
conclusions are. The pictures we are taking will be stored in a secure folder and only the
surgeons assessing the pictures and selected research staff will have access to these. It may be
necessary to use your picture in a publication, if you consent to this use. You are free to say

no.

Where will the study take place? We can conduct the assessment anywhere where you feel

comfortable: in your house, at the clinic, anywhere else in the village.

What are the risks of participating in the study? You may find the physical exam
uncomfortable. Stopping the assessment does not impact on the future medical care that MSF

may provide for you.

Will I or my family receive anything to participate? There are no direct benefits to the

individual. You will not get anything, such as money or extra food, for taking part in this

survey.
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Will I be told about the results of the study? Once we have the results of this study, we will
send an announcement to the health clinics and you will be able to find out what our
conclusions are. We hope that the results will help us better understand noma and contribute

to finding better ways to prevent and treat this disease in your community.

Confidentiality: The records from this study are private. Only the people who are doing the
study can see the assessment results. I will not repeat what you have told me to anyone else.
Answers from everyone who participates in the study will be grouped together and looked at

and it is these findings that will be published, not your specific answers.

Approvals: The ethical aspects of this research have been approved by Médecins Sans

Frontiéres Ethics Review Committee and by the Usman Danfodiyo University Teaching

Hospital (UDUTH) Health Research and Ethics Committee.

Thank you very much for your time and participation.
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Consent Certificate Adult Study Participant - Copy for Study Team

Please administer the information sheet before seeking consent!

I have understood the information sheet and my questions have been answered to my

satisfaction. I give voluntary consent to be a part of the assessment. I understand that I can

stop the assessment at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | | |/ I /i |

Name of study participant (>18 years):

Study participant signature/thumb print:

If necessary, name and signature of witness:

Assessor's name:

Assessor's signature:
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Consent Certificate Adult Study Participant - Copy Study Participant

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. I give voluntary consent to be a part of the assessment. I understand that I can stop

the assessment at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | I |/ . /1 I |

Name of study participant (>18 years):

Study participant signature/thumb print:

If necessary, name and signature of witness:

Assessor's name:

Assessor's signature:

Queries and Concerns: You can call and speak to us at any time if you want to find out more

about this research project.

Principal Investigator: Elise Farley, email: noma-research@oca.msf.org;

Phone: 08025737703

Local Ethics Committee Details for questions regarding rights as research participants:
Dr. Nma Jiya, Address: Usman Danfodiyo University Teaching Hospital.

Phone: +234 805 038 1688.
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7.3.2 Assent Form for any Under 18’s
Project Title: Outcomes of noma patients following surgical, nutritional and mental health

interventions at the Noma Children’s Hospital in northwest Nigeria, 2018 - 2020.

Organization: Médecins sans Fronti¢res (MSF) and the Ministry of Health.

This informed assent has two parts:
. The information sheet — which gives you information about the study;
. Certificate of assent study participation — which you will sign to demonstrate that you

agree for you to participate in this study.

Introduction: My name is and I work for the

organization Médecins sans Fronti¢res (MSF) here in Nigeria. We are working hard to reduce
the number of cases of noma in your community and are now doing a study to help us better

understand how we can best treat those people who do have noma.

We have already spoken to the head of your household and have also asked your parents for
their approval to speak to you and ask you to help us in this study. We will now give you some
information about the study and what it would mean for you to participate. You do not have

to agree to participate if you do not want to, even if your parents agreed.

You may discuss anything in this form with your parents or friends or anyone else you feel

comfortable talking to. You can decide whether to participate or not after you have talked it

over. You do not have to decide immediately.
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There may be some words you don't understand or things that you want me to explain more
about because you are interested or concerned. Please ask me to stop at any time and I will

take time to explain).

What is the study about? Very little is understood about the disease noma. We are trying to
understand what problems arise after treatment for noma, and what the things help keep people
alive. This information might help MSF and the Ministry of Health to implement programmes
to more efficiently and effectively treat noma patients in the future. During this study, exams

will be conducted on patients who have been treated at the Noma Children’s Hospital.

Who will participate in the study? We will be asking noma patients who were cared for at the

Noma Children’s Hospital to participate in the study.

Do I have to do this? Whether you choose to be in the study or not is up to you. There will be

no effect on your treatment at the hospital if you decide you do not want to be in the study.

Check that the child understands what you are telling them by asking: “Do you have any
questions at this point? Do you understand that you do not have to participate in the study if

you do not want to?

I have checked with the child and they understand that participation is voluntary:

(initial of study interviewer)
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What is going to happen to me? As you are a patient who was cared for at the Noma Children’s
Hospital we would like to conduct some examinations and also ask you/your caretaker some

questions. We would also like to take some photographs of you.

We will conduct the following examinations:

. Physical exam to see how you are healing.

. We would also like to measure how much you weight and how tall you are (show the
scale and measuring tape).

. We would like to take some photographs of you to show to some doctors who will then
be able to assess how you are healing. If you do not want us to take any photographs,
please tell us and we will not take any. We may use these photographs in presentation,
reports or in published articles. If you are not wanting your photograph to be taken,

this will not in any way impact the care you receive.

We will ask you questions about the following things:
. Eating and drinking.

) Social interaction and inclusion.

If you do not understand a question, please ask me to explain it to you. If you do not want to
answer a question or if you do want us to conduct a physical exam or if you would like to stop

the exam at any time, please tell me.

Check that the child understands what you are telling them by asking: “Can you repeat to
me what you remember from me telling you about what will happen to you as part of this

study?
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I have checked with the child and they understand that procedures of the study:

(initial of study interviewer)

Is it bad or dangerous for me or will it hurt? You may find some questions upsetting and the
physical exam uncomfortable. If a question makes you uncomfortable, we can skip this
question and go on to the next question, of if you want to stop the physical exam, we can at
any time. Stopping the questionnaire does not impact on the medical care that MSF will

provide for you.

Check that the child understands what you are telling them by asking: “Do you understand

what could be uncomfortable today when we examine you? Can you repeat it back to me?

I have checked with the child and they understand that risks and discomforts of the study:

(initial of study interviewer)

Is there anything good that I might happen to me from this study? You will not get anything
extra like food or money for participating in this study. You are free to stop at any time during

the interview.

I have checked with the child and they understand the benefits of the study:

(initial of study interviewer)

Is everyone going to know about this and will you tell me the results? The records from this
study are private. Only the people who are doing the study can see the answers you give to the

questions. [ will not repeat what you have told me to anyone else. Answers from everyone
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who participates in the study will be grouped together and looked at and it is these findings that

will be published, not your specific answers.

Once we have the results of this study, we will send an announcement to the health clinics and
you will be able to find out what our conclusions are. We hope that the results will help us
better understand noma and contribute to finding better ways to prevent and treat this disease

in your community.

I have checked with the child and they understand that that there is no remuneration for
participating in the study and that their information will be kept confidential:

(initial of study interviewer)

What happens if [ get hurt? We do not think that you will get hurt today, but in case you don’t
feel well today or later, you can always ask to be referred and we will try and take care of you

as best as possible.

Can I withdraw or refuse to participate? Whether you choose to be in the study or not is up to

you. There will be no effect on your family if you decide you do not want to be in the study.

Who can I talk to if I have a question? 1 will give you copy of the information we have talked
about today and this has my information on it, so you can always come and find me or contact

me in case you have other questions.

I have checked with the child and they understand what to do if they are hurt, that they can

withdraw/refuse to participate at any time and how to contact us if they have more questions:
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(initial of study interviewer)

Queries and Concerns: You can call and speak to us at any time if you want to find out more

about this research project.

Local Ethics Committee Details for questions regarding rights as research participants:
Dr. Nma Jiya, Address: Usman Danfodiyo University Teaching Hospital (UDUTH).

Phone: +234 805 038 1688.

The ethical aspects of this research have been approved by Médecins Sans Fronti¢res Ethics
Review Committee and by the Usman Danfodiyo University Teaching Hospital (UDUTH)

Health Research and Ethics Committee.

Thank you very much for your time and participation.

378



Assent Certificate Child Study Participant — Copy Study Team

I have read this information (or had the information read to me) and I have had my questions

answered and know that I can ask questions later if I have them.

O 1 agree to take part in the research

O 1 do not wish to take part in the research and have not signed the assent below —

Initials of the child
Only if child assents:
Date: | |\ /| /| [insert day/month/year of the study]

Print name of child:

Signature of child:

If the child is illiterate:

A literate witness must sign (if possible, this person should be selected by the participant,

not be a parent, and should have no connection to the research team). Participants who are

illiterate should include their thumb print as well.
I have witnessed the accurate reading of the assent form to the child, and the individual has had

the opportunity to ask questions. I confirm that the individual has given consent freely.

Date:| | I/

W/ [insert day/month/year of the study]

Print name of witness (not a parent):

Signature of witness:

AND  Thumb print of participant
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I have accurately read or witnessed the accurate reading of the assent form to the potential
participant, and the individual has had the opportunity to ask questions. I confirm that the
individual has given assent freely.

Print name of researcher:
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Assent Certificate Child Study Participant — Copyv Study Participant

I have read this information (or had the information read to me) and I have had my questions

answered and know that I can ask questions later if [ have them.

O agree to take part in the research

O 1 do not wish to take part in the research and have not signed the assent below —

Initials of the child
Only if child assents:
Date:| |\ !/ /i | [insert day/month/year of the study]

Print name of child:

Signature of child:

If the child is illiterate:

A literate witness must sign (if possible, this person should be selected by the participant,

not be a parent, and should have no connection to the research team). Participants who are

illiterate should include their thumb print as well.
I have witnessed the accurate reading of the assent form to the child, and the individual has had

the opportunity to ask questions. I confirm that the individual has given consent freely.

Date:| | I/

W/ [insert day/month/year of the study]

Print name of witness (not a parent):

Signature of witness:

AND Thumb print of participant

381



I have accurately read or witnessed the accurate reading of the assent form to the potential
participant, and the individual has had the opportunity to ask questions. I confirm that the
individual has given assent freely.

Print name of researcher:
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7.4 Traditional healer study informed consent forms

7.4.1 Information sheet and informed consent — caretakers

Project Title: Noma and traditional healing in northwest Nigeria, 2018.

Organization: Médecins Sans Frontieres (MSF) and the Ministry of Health

This informed consent has two parts:
o The information sheet — which gives you information about the study;
. Certificate of consent study participation — which you will sign/give your thumbprint

to demonstrate that you agree to participate in an interview for this study.

Introduction: We are working with Médecins Sans Frontiéres (MSF) and the Ministry of
Health in Sokoto to find out more about a disease called noma, which you may know as ciwon

daji or ciwon iska, this disease mostly affects children in this part of Nigeria.

What is the study about? We want to talk with mothers and other caretakers of noma patients
admitted at the Noma Children’s Hospital to help us understand more about traditional healing
and noma. With your agreement, we would like to ask you some questions on how you feel
about traditional healing, your relationships with traditional healers, and if you have visited
traditional healers for help with your child’s current noma condition.

Who will participate in the study? Caretakers of noma patients admitted at the Noma Children’s

Hospital and traditional healers will be invited to take part. You were chosen as you are the caretaker
of a noma patient who is admitted at the Noma Children’s Hospital at the time we are conducting the

study. We are hoping to include 40 people in the study.
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What does the participation in the study mean for me? The interview should take approximately
30 - 60 minutes. We would like to ask you some questions about traditional healing and the
health care you tried for noma. With your permission we would like to audio-record your

answers, so that we can have an accurate record of what is said during the interview.

If you do not understand a question, please ask me to explain it to you. If you do not want to

answer a question or if you would like to stop at any time, please tell me.

Do we have to participate? Whether you choose to be in the study or not is up to you. There will be

no effect on you if you decide you do not want to be in the study. Participation in the study and whatever
you say during the interview, will not affect the health care you or your family receive in any way. You

are free to stop the interview at any time.

What will happen with the information that you collect? We will collect the information from
the interviews to learn as much as we can about traditional healing and noma in this area. This
information could assist us in gaining an understanding about the disease. We may use some
of the stories and experiences you share with us to write reports or news stories to draw
attention to noma, or give presentations. If we do this, we will make sure not to include your

name and any places you mention so that no-one will know it is you.

Where will the study take place? We can conduct the interview anywhere which is convenient

for you.

Will I or my family receive anything to participate? Y ou will not get anything, such as money

or extra food, for taking part in this study.
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Is it dangerous to participate? There will be no danger to you in this study. You may find
some questions upsetting. If a question makes you uncomfortable, we can skip this question
and go on to the next question. If you would like to see one of the mental health officers we

can arrange an appointment.

What might we get from this study? Once we have the results of this study, we will send an
announcement to the health clinics and with the outreach team and you will be able to find out
more about what we have learned. We hope that the results will help us better understand noma

so we can find better ways to prevent and treat this disease in your community.

Confidentiality: The recordings from this study are private. Only the people who are doing the
study can see the answers you give to the questions. We do not ask for your name while
conducting the interview, only on the consent form. [ might repeat what you tell me to other

people in the research team, but [ will never link it to you directly or use your name.

Approvals: This study has been approved by Médecins Sans Fronti¢res Ethics Review Board
and by the Usman Danfodiyo University Teaching Hospital (UDUTH) Health Research and
Ethics Committee. [reference numbers to be added once approved]. If you have questions

about the study you can contact [details of ERB] and [details of PI].
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Consent Certificate Adult Study Participant — Copy Study Team

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. [ give voluntary consent to answer all the questions in the interview and for my

answers to be recorded. I understand that I can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | || |/, . /1 I |

Name of study participant (>18 years):

Study participant signature/thumb print:

Study participant agrees to the audio recording

of interview signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the research team):
I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him/her.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.
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A copy of this Consent Certificate has been provided to the participant.

Date:| |\ /| /| [insert day/month/year of the study]

Interviewer’s name:

Interviewer’s signature:
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Consent Certificate Adult Study Participant — Copy Study Participant

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. [ give voluntary consent to answer all the questions in the interview and for my

answer to be recorded. I understand that I can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | I |/ . /1 I |

Name of study participant (>18 years):

Study participant signature/thumb print:

Study participant agrees to the audio recording

of interview signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the research team):
I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him/her.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.
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A copy of this Consent Certificate has been provided to the participant.

Date:| || |/

W/ [insert day/month/year of the study]

Interviewer’s name:

Interviewer’s signature:

Queries and Concerns: You can call and speak to us at any time if you want to find out more
about this research project. For questions around the ongoing research you should contact the
study investigator. For any concerns around ethical implications of the research, you should

contact the ERB.

Study coordinator name and phone number [to be inserted]

Local Ethics Committee Details for questions regarding rights as research participants:
Dr. Nma Jiya, Address: Usman Danfodiyo University Teaching Hospital.

Phone: +234 805 038 1688.
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7.4.2 Information sheet and informed consent — traditional healers

Project Title: Noma and traditional healing in northwest Nigeria, 2018.

Organization: Médecins sans Frontieres (MSF) and the Ministry of Health

This informed consent has two parts:
o The information sheet — which gives you information about the study;
. Certificate of consent study participation — which you will sign to demonstrate that you

agree to participate with the interview for this study.

Introduction: We are conducting this study for Médecins Sans Fronti¢res (MSF) and the
Ministry of Health in Sokoto to find out more about a disease called noma, which you may

know as ciwon daji or ciwon iska, this disease mostly affects children in this part of Nigeria.

What is the study about? We want to ask some questions to traditional healers in Sokoto State
to understand what they think of noma, their relationship with community members and to

understand more about the treatments offered for noma patients.

Who will participate in the study?

Caretakers of noma patients admitted at the Noma Children’s Hospital and traditional healers
will be invited to take part. You were invited to participate in the study as you are known in
the community as someone who provides health care to the population. We are hoping to

include 40 people in the study.
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What does the participation in the study mean for me? The interview should take
approximately 30 - 60 minutes. We would like to ask you some questions about your work
and noma disease. We would like to audio-record your answers, so that we can have an

accurate record of what is said during the interview.

If you do not understand a question, please ask me to explain it to you. If you do not want to

answer a question or if you would like to stop at any time, please tell me.

Do we have to participate? Whether you choose to be in the study or not is up to you. There will be
no effect on you if you decide you do not want to be in the study. You are free to stop the interview at
any time.

What will happen with the information that you collect? We will collect the information from
the interviews to learn as much as we can about traditional healing and noma in this area. This
information could assist us in gaining an understanding about the disease. We may use some
of the stories and experiences you share with us to write reports or news stories to draw
attention to noma, or give presentations. If we do this, we will make sure not to include your

name and any places you mention so that no-one will know it is you.

Where will the study take place? We can conduct the interview anywhere which is convenient

for you.

Will I or my family receive anything to participate? Y ou will not get anything, such as money

for taking part in this study. A refreshment of water and a snack will be given.
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Is it dangerous to participate? There will be no danger to you in this study. You may find
some questions upsetting. If a question makes you uncomfortable, we can skip this question

and go on to the next question or we can stop the interview at any time.

We are not trying to test your knowledge on any subject, and we do not want to learn your
healing techniques so that we can use them ourselves. We are trying to understand what you
think about the disease, and how we can work together to help the people who suffer from this

disease.

What might we get from this study? Once we have the results of this study, we will send an
announcement to the health clinics and with the outreach team and you will be able to find out
more about what we have learned. We hope that the results will help us better understand noma
so we can find better ways to prevent and treat this disease in your community and we may

find better ways to work together.

Confidentiality: The recordings from this study are private. Only the people who are doing
the study can see the answers you give to the questions. We do not ask for your name while
conducting the interview, only on the consent form. I might repeat what you tell me, but I will

never link it to you directly.

Approvals: This study has been approved by Médecins Sans Frontiéres Ethics Review Board
and by the Usman Danfodiyo University Teaching Hospital (UDUTH) Health Research and
Ethics Committee. [reference numbers to be added once approved]. If you have questions

about the study you can contact [details of ERB] and [details of PI].

392



Consent Certificate Adult Study Participant — Copy Study Team

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. | give voluntary consent to answer the questions in the interview and for my

answers to be recorded. I understand that I can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | || |/, . /1 I |

Name of study participant (>18 years):

Study participant signature/thumb print:

Study participant agrees to the audio recording

of interview signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the research team):
I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him/her.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.
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A copy of this Consent Certificate has been provided to the participant.

W/ [insert day/month/year of the study]

Date: | || /| I

Interviewer’s name:

Interviewer’s signature:
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Consent Certificate Adult Study Participant — Copy Study Participant

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. [ give voluntary consent to answer all the questions in the interview and for my

answer to be recorded. I understand that I can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | || |/, . /1 I |

Name of study participant (>18 years):

Study participant signature/thumb print:

Study participant agrees to the audio recording

of interview signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the research team):
I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him/her.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.
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A copy of this Consent Certificate has been provided to the participant.
Date:| |\ !/ /i | /[insert day/month/year of the study]

Interviewer’s name:

Interviewer’s signature:

Queries and Concerns: You can call and speak to us at any time if you want to find out more
about this research project. For questions around the ongoing research you should contact the
study investigator. For any concerns around the ethical implications of the research, you should

contact the ethics review board.

Study coordinator name and phone number [to be inserted]
Local Ethics Committee Details for questions regarding rights as research participants:
Dr. Nma Jiya, Address: Usman Danfodiyo University Teaching Hospital.

Phone: +234 805 038 1688.
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7.5 Prevalence informed consent and assent forms

7.5.1 Information sheet and informed consent

Project Title: Determining the prevalence of all stages of noma and nOma in northwest Nigeria.

Organization: Médecins sans Frontiéres (MSF) and the Ministry of Health.

This informed consent has two parts:

e The information sheet — which gives you information about the study;

e Certificate of consent study participation — which you will sign to demonstrate that you

agree to participate with the interview for this study.

Introduction: We are conducting this study for Médecins Sans Fronti¢res (MSF) and the
Ministry of Health in Sokoto to find out how many people have noma in northwest Nigeria.
MSF has been running a program to assist noma patients in Sokoto Nigeria, and in order to
better understand the disease and improve these services, we would like to ask community

members some questions.

What is the study about? Very little is understood about the disease noma. We are trying to
find out how many people have noma in northwest Nigeria. This information might help MSF
and the Ministry of Health to implement programmes to more efficiently and effectively treat

noma patients in the future.

Who will participate in the study? During this study, questions will be asked to community

members who live in either Sokoto or Kebbi states. Your village and household was chosen at

random by the research team.
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What does the participation in the study request from me? As you are a parent/caretaker of a
child who lives in either Sokoto or Kebbi States, we will ask you to spend between 15 - 30

minutes answering some questions and being examined.

We will conduct the following examinations:

. Physical oral health exam.

. We would also like to measure the circumference of you/ your child’s upper arm using
this measurement tool (show the MUAC).

o Weight.

. Height.

We will ask you questions about the following things:

° Vaccinations.

° Previous illness.

o Health seeking practices.
. Feeding practices.

° Water source.

We will also ask if any children under the age of 15 years who live in your household have
died in the year preceding data collection, and if so, we would like to assess the cause of death
and so will request to ask you some questions about the signs and symptoms that occurred

before death. You do not have to answer any of these questions if you do not wish to.
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If you do not understand a question, please ask me to explain it to you. If you do not want to
answer a question or if you would like to stop the survey at any time, please tell me. Also, if

you do not want us to conduct any of the measurements, please tell us and we will stop.

What will happen if the exam shows that my child may have noma? 1f the research team think
your child may have noma, then if it is at a very early stage, the team will give you advice on
the best things you can do to look after your child. If the team think your child is at a later
stage of the sickness, then they will either refer you to your closest health centre or to the Noma
Children’s Hospital (NCH) in Sokoto, where you will be taken care of by the Ministry of Health

and MSF. If the team advises you to go to the NCH, transportation will be provided for you.

Do we have to participate? Whether you choose to be in the study or not is up to you. There

will be no effect on your family if you decide you do not want to be in the study.

What will happen with the information that you collect? The records from this study are
private. Only the people who are doing the study can see the answers you give to the questions.
I will not repeat what you have told me to anyone else. Once we have the results of this study,
we will send an announcement to the health clinics and you will be able to find out what our

conclusions are.

Where will the study take place? We can conduct the interview anywhere where you feel

comfortable: in your house, at the clinic, anywhere else in the village.

Will I or my family receive anything to participate? Y ou will not get anything, such as money

or extra food, for taking part in this survey.
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What are the risks of participating in the study? You may find some questions upsetting or the
physical measurements and exams uncomfortable. If you are uncomfortable at any time, tell

us and we can stop and skip this question and go on to the next question.

What might we get from this study? You are free to stop at any time during the interview. Once
we have the results of this study, we will send an announcement to the health clinics and you
will be able to find out what our conclusions are. We hope that the results will help us better
understand noma and contribute to finding better ways to prevent and treat this disease in your

community.

Confidentiality: The records from this study are private. Only the people who are doing the
study can see the answers you give to the questions. I will not repeat what you have told me
to anyone else. Answers from everyone who participates in the study will be grouped together

and looked at and it is these findings that will be published, not your specific answers.

Approvals:  The ethical aspects of this research have been approved by Médecins Sans

Frontiéres Ethics Review Committee and by the Usman Danfodiyo University Teaching

Hospital (UDUTH) Health Research and Ethics Committee.

Thank you very much for your time and participation.
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Consent Certificate Adult Study Participant — Copy Study Team

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. I give voluntary consent to answer all the questions in the questionnaire about the

child in my care. I understand that I can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | I |/ . /1 I |

Name of study participant (>18 years):

Study participant signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the survey team):
I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him/her about the child under his/her care.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.

A copy of this Consent Certificate has been provided to the participant.

Date:| || |/

W/ [insert day/month/year of the study]

Interviewer’s name:

Interviewer’s signature:
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Consent Certificate Adult Study Participant — Copy Study Participant

Please administer the information sheet before seeking consent!
I have understood the information sheet and my questions have been answered to my
satisfaction. I give voluntary consent to answer all the questions in the questionnaire about the

child in my care. I understand that I can stop the interview at any time.

I hereby declare that I consent to the above.

Date (insert day/month/year of study): | I |/ . /1 I |

Name of study participant (>18 years):

Study participant signature/thumb print:

Interviewer's name:

Interviewer's signature:

If the person is illiterate (to be completed by the survey team):
I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands that we will conduct an interview with

him/her about the child under his/her care.

I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the consent

has been given freely and voluntarily.

A copy of this Consent Certificate has been provided to the participant.
Date:| |\ !/ /i | [insert day/month/year of the study]

Interviewer’s name:

Interviewer’s signature:
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Queries and Concerns: You can call and speak to us at any time if you want to find out more

about this research project.

Local Ethics Committee Details for questions regarding rights as research participants:
Dr. Nma Jiya, Address: Usman Danfodiyo University Teaching Hospital.

Phone: +234 805 038 1688.
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7.5.2 Information sheet and verbal assent for study participation by child from 8 to 15
years of age (following informed consent of parent/caretaker).
Project Title: Determining the prevalence of all stages of noma and noma in northwest

Nigeria.

Organization: Médecins sans Frontiéres (MSF) and the Ministry of Health.

This informed consent has two parts:
e The information sheet — which gives you information about the study;
e Certificate of consent study participation — which you will sign to demonstrate that you

agree to participate with the interview for this study.

Information Sheet Child Assent

Introduction: My name is and I work for the

organization Médecins sans Frontiéres (MSF) here in Nigeria. We are working hard to reduce
the number of cases of noma in your community and are now doing a study to help us better
understand how many people are getting sick in Nigeria from this disease and what else we can

do to help stop new cases from occurring.

We have already spoken to the head of your household and have also asked your parents for
their approval to speak to you and ask you to help us in this study. We will now give you some
information about the study and what it would mean for you to participate. You do not have

to agree to participate if you do not want to, even if your parents agreed.

404



You may discuss anything in this form with your parents or friends or anyone else you feel
comfortable talking to. You can decide whether to participate or not after you have talked it

over. You do not have to decide immediately.

There may be some words you don't understand or things that you want me to explain more
about because you are interested or concerned. Please ask me to stop at any time and I will

take time to explain).

What is the study about? Very little is understood about the disease noma. We are trying to
find out how many people have noma in northwest Nigeria. This information might help MSF
and the Ministry of Health to implement programmes to more efficiently and effectively treat

noma patients in the future.

Who will participate in the study? During this study, questions will be asked to community
members who live in either Sokoto or Kebbi States. Your village and household was chosen

at random by the research team.

Do I have to do this? You can choose if you want to participate in the study or not. It is
completely up to you. If you decide not to participate in this study, that is ok and nothing
changes. You and your family can still come to our hospital when you are sick. If you say yes

now, but change your mind later to not participate, that is also ok!

Check that the child understands what you are telling them by asking: “Do you have any
questions at this point? Do you understand that you do not have to participate in the study if

you do not want to?
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I have checked with the child and they understand that participation is voluntary:

(initial of study interviewer)

What is going to happen to me? As you are a child who lives in either Sokoto or Kebbi States,
we will ask you to spend between 15 - 30 minutes answering some questions and being

examined.

We will conduct the following examinations:

. Physical oral health exam.

o We would also like to measure the circumference of you/ your child’s upper arm using
this measurement tool (show the MUAC).

. Weight.

. Height.

We will ask you questions about the following things:

. Vaccinations.

° Previous illness.

. Health seeking practices.
o Feeding practices.

. Water source.

If you do not understand a question, please ask me to explain it to you. If you do not want to
answer a question or if you would like to stop the survey at any time, please tell me. Also, if

you do not want us to conduct any of the measurements, please tell us and we will stop.
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Check that the child understands what you are telling them by asking: “Can you repeat to
me what you remember from me telling you about what will happen to you as part of this

study?

I have checked with the child and they understand that procedures of the study:

(initial of study interviewer)

Is it bad or dangerous for me or will it hurt? You may find some questions upsetting or the
physical measurements and exams uncomfortable. If you are uncomfortable at any time, tell

us and we can stop and skip this question and go on to the next question.

Check that the child understands what you are telling them by asking: “Do you understand

what could be uncomfortable today when we examine you? Can you repeat it back to me?

I have checked with the child and they understand that risks and discomforts of the study:

(initial of study interviewer)

Is there anything good that I might happen to me from this study?
You will not get anything extra like food or money for participating in this study. You are free

to stop at any time during the interview.

I have checked with the child and they understand that benefits the study:

(initial of study interviewer)
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Is everyone going to know about this and will you tell me the results? The records from this
study are private. Only the people who are doing the study can see the answers you give to the
questions. [ will not repeat what you have told me to anyone else. Answers from everyone
who participates in the study will be grouped together and looked at and it is these findings that

will be published, not your specific answers.

Once we have the results of this study, we will send an announcement to the health clinics and
you will be able to find out what our conclusions are. We hope that the results will help us
better understand noma and contribute to finding better ways to prevent and treat this disease

in your community.

I have checked with the child and they understand that that there is no remuneration for
participating in the study and that their information will be kept confidential:

(initial of study interviewer)

What happens if [ get hurt? We do not think that you will get hurt today, but in case you don’t
feel well today or later, you can always ask to be referred and we will try and take care of you

as best as possible.

Can I withdraw or refuse to participate? Whether you choose to be in the study or not is up to

you. There will be no effect on your family if you decide you do not want to be in the study.

Who can I talk to if I have a question? 1 will give you copy of the information we have talked

about today and this has my information on it, so you can always come and find me or contact

me in case you have other questions.
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I have checked with the child and they understand what to do if they are hurt, that they
can withdraw/refuse to participate at any time and how to contact us if they have more
questions:

(initial of study interviewer)

Queries and Concerns: You can call and speak to us at any time if you want to find out more

about this research project.

Local Ethics Committee Details for questions regarding rights as research participants:
Dr. Nma Jiya, Address: Usman Danfodiyo University Teaching Hospital.

Phone: +234 805 038 1688.

The ethical aspects of this research have been approved by Médecins Sans Frontie¢res Ethics
Review Committee and by the Usman Danfodiyo University Teaching Hospital (UDUTH)

Health Research and Ethics Committee.

Thank you very much for your time and participation.
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Assent Certificate Child Study Participant — Copy Study Team

I have read this information (or had the information read to me) and I have had my questions

answered and know that I can ask questions later if [ have them.

O 1 agree to take part in the research

O 1 do not wish to take part in the research and have not signed the assent below —

Initials of the child
Only if child assents:
Date: | |\ /| /| [insert day/month/year of the study]

Print name of child:

Researcher confirms that child offers verbal assent

Print name of researcher:

Assent Certificate Child Study Participant — Copy Study Participant
I have read this information (or had the information read to me) and I have had my questions

answered and know that I can ask questions later if [ have them.

O 1 agree to take part in the research

O 1 do not wish to take part in the research and have not signed the assent below —

Initials of the child
Only if child assents:
Date: | |\ /| I/ [insert day/month/year of the study]

Print name of child:

Researcher confirms that child offers verbal assent

Print name of researcher:
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