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Abstract
Background: Recently recognized by the World Health Organization as a neglected tropical 
disease, Noma, an acute and destructive gangrenous disease affecting the gums and facial 
structures within the oral cavity, has a high mortality rate if untreated.
Objectives: To investigate the prevalence and impact of Noma among internally displaced 
populations in Northeastern Nigeria.
Design: A retrospective study.
Methods: This retrospective study investigates the prevalence and impact of Noma among 
internally displaced populations in Northeastern Nigeria. Noma is endemic in Northern Nigeria, 
Africa, and its occurrence has been linked to extreme poverty, malnutrition, poor hygiene, and 
inadequate healthcare – conditions exacerbated by the ongoing Boko Haram conflict.
Results: The retrospective descriptive cross-sectional analysis of 17 cases reveals a median 
age of 8 years, with most of the patients being children who suffer significant social stigmas, 
such as difficulties in speaking, eating, and social integration, including reduced school 
attendance and marital prospects.
Conclusion: The study highlights the urgent need for comprehensive research into the etiology 
of Noma and its socio-economic impact. It emphasizes the necessity for early and effective 
intervention strategies, particularly in conflict-stricken areas with limited healthcare access.
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Introduction
Noma, also known as Cancrum oris, a severe and 
aggressive gangrenous periodontal disease that 
mainly affects the oral cavity and face,1 was added 
to the World Health Organization (WHO) list of 
neglected tropical diseases (NTDs) on 15 
December 2023.2,3 The disease has six progres-
sion stages: Stage 0 – Simple gingivitis; Stage 1 – 
Acute necrotizing gingivitis; Stage 2 – Edema; 
Stage 3 – Gangrene; Stage 4 – Scarring; and Stage 
5 – Sequelae. The advanced stage of the disease is 
characterized by extensive and severe maxillofa-
cial tissue destruction, leaving infected persons 

severely disfigured (Figure 1(a) and (b)). Early 
intervention is crucial as Noma is highly fatal 
(80–90%) if left untreated,4 with a disability-
adjusted life year (DALY) of about one to ten 
million and a global incidence of about 30,000 to 
40,000 cases annually.5

Noma is endemic in some parts of Africa, particu-
larly sub-Saharan Africa, the ‘Noma belt’,6,7 where 
the prevalence is high. In Nigeria, the disease is 
endemic in Northern region of the country, and its 
occurrence has been linked to extreme poverty, 
malnutrition, poor hygiene, and inadequate 
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healthcare – conditions exacerbated by the ongoing 
Boko Haram conflict.8,9 internally displaced per-
sons (IDPs), especially children, have become vul-
nerable to hunger and malnutrition, which, aided 
by the weakened healthcare system, makes the dis-
placed persons susceptible to diseases such as 
Noma.

This study aims to investigate the demographic 
and clinical profiles of Noma patients within 
IDPs in Northeastern Nigeria, to uncover key  
factors that could inform effective health inter-
ventions. Understanding the interplay between 
conflict, displacement, and health is crucial for 
tackling Noma. Therefore, this study offers 
unique insight into how socio-political instability 
influences disease dynamics and patient out-
comes. By evaluating pre- and post-surgical out-
comes, we highlight the critical demand for 
targeted healthcare interventions and specialized 
health services and contribute to the broader 
global health to control and eliminate Noma.

Methods
A retrospective descriptive cross-sectional study 
was conducted at a tertiary institution in Borno, 
Northeastern Nigeria, from March 2021 to 
March 2022. The study cohort comprised a total 
of 17 Noma cases among IDPs (Figure 1). Cases 
were identified through hospital records, and a 
Noma case was confirmed diagnosis by a medical 
specialist. Socio-demographic and clinical data 
were collected pre-surgery and a post-surgery sur-
vey for consented individuals who underwent 
intervention.

The reporting of this study conforms to the 
Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) statement.10

Results
The pre-surgery socio-demographic and clinical 
characteristics of the 17 cases are presented in Table 
1, and the post-surgery survey for four consented 

Figure 1. A patient diagnosed with Noma, (a) pre-surgery, (b–d) post-surgeries, and (e) a map illustrating the 
migration patterns of displaced individuals into Adamawa State, Nigeria, with arrows indicating the primary 
routes from neighboring Borno States and LGAs. LGA, local government area.
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Table 1. Pre-surgery patient demographic and 
clinical characteristics.

Characteristic N = 17

Gender, n (%)

 Female 8 (47)

 Male 9 (53)

Age at onset, median (IQR) 8 (2–29)

Age group

 Under 5 7 (41)

 Children, 5–12 3 (18)

 Adolescent, 13–17 2 (12)

 ⩾18 5 (29)

Ability to attend school, n (%)

 NA 2 (12)

 No 7 (41)

 Yes 8 (47)

Ability to marry, n (%)

 NA 10 (59)

 No 4 (24)

 Yes 3 (18)

Has ankylosis, n (%) 5 (29)

Has speaking difficulty 14 (82)

Has eating difficulty 11 (65)

Level of facial disfiguration, n (%)

 High 6 (35)

 Low 5 (29)

 Medium 6 (35)

Number of surgeries, n (%)

 0 6 (35)

 1 10 (59)

 2 1 (5.9)

Weight at diagnosis (kg),  
median (IQR)

20 (11–55)

Characteristic N = 17

Year of onset, n (%)

 2015 2 (12)

 2016 3 (18)

 2017 3 (18)

 2018 4 (24)

 2019 4 (24)

 2020 1 (5.9)

Years of living with the disease (onset to 
intervention), n %

 Unknown 2 (12)

 0–2 8 (47)

 10–20 5 (29)

 More 20 2 (12)

IQR, interquartile range.

Table 1. (Continued)

(Continued)

individuals who underwent intervention is pre-
sented in Table 2. The median age of the study 
cohort is eight years, with males accounting for 53% 
of the total patients. Children under five accounted 
for 41% of the cases. Moreover, the social impact of 
Noma was notable, with 41% being unable to 
attend school and 24% unable to marry due to the 
disease. Clinically, the manifestations of Noma 
were profound, with 29% presented severely limit-
ing jaw movement (ankylosis), 82% experienced 
difficulties in speaking, and 65% reported eating 
challenges. Facial disfigurements, a particularly dis-
tressing outcome, and socially stigmatizing effects 
of the disease were evident in this study, with a high 
level of disfigurement in 35% of patients, medium 
in 35%, and low in 29%. Most patients had under-
gone one surgical intervention (59%), with nearly 
half of the patients having lived with the disease for 
up to 2 years before receiving treatment.

Discussion
Our study shows that Noma predominantly 
affects children, which confirms existing research; 
however, the children in this study are IDPs due 
to Boko Haram insurgency. These IDP camps are 
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often overcrowded, unhygienic, and lack access 
to food and essential healthcare.11 These poor 
living conditions predisposed the population to 
diseases like Noma.11 Noma is associated with 
extreme poverty, poor hygiene, malnutrition, and 
poor living conditions.9 Poverty results in food 
insecurity, which leads to malnutrition and under-
nutrition.8,12 Noma mostly affects the most mar-
ginalized groups globally.13 The vulnerability of 
these communities to Noma is further exacer-
bated by factors such as internal displacement 
and war. In Northeast Nigeria, the Boko Haram 
conflict, which began in 2009, has resulted in a 
humanitarian crisis that led to the collapse of the 
already dilapidated and ineffective healthcare sys-
tem in the region.14

Based on a recommendation from the Strategic 
and Technical Advisory Group for NTDs, Noma 
has recently been included in the World Health 
Organization’s list of NTDs that are being tar-
geted for control and eradication by 2030.3,6 
The potential for conflict and displacement to 
worsen the Noma vulnerability cannot be over-
looked. Identifying additional risk factors could 
enable us to predict an individual’s risk of con-
tracting the disease, and further research is 
needed in these areas.

In addition, the functional and social impacts of 
Noma were evident in the study and are cause for 
significant concern. Survivors reported a limited 
range of jaw movement, speaking and eating dif-
ficulties, inability to marry due to stigma, and dis-
continuation of education, reflecting the extensive 
social stigma and disruption caused by the dis-
ease. Furthermore, the high proportion of facial 
disfigurement reported underscores the need for 
comprehensive care that includes not only medi-
cal but also psychological and social support.

Most patients undergoing only one surgical inter-
vention point to the necessity for ongoing medical 
care. With nearly half of the patients enduring the 
disease for up to 2 years before treatment, our 
study calls attention to the urgent requirement for 
early detection and intervention. Post-surgery 
outcomes indicate improvements in eating ability 
and speech, suggesting that surgical intervention 
positively impacts quality of life, consistent with 
previous studies in Sokoto, Nigeria.15 However, 
the enduring social stigma, as reported by half of 
the patients post-intervention, signals the need 
for broader societal engagement and education to 
mitigate the prejudice associated with Noma. 
This is particularly critical since, in certain socie-
ties, the disease is often linked to bad omens or 
spirits, resulting in the ostracization of patients 
and their subsequent reluctance to seek or accept 
medical help.16

Conclusion
In summary, our findings indicate that more 
research investigating the etiology, psychosocial, 
and economic impact of Noma, especially among 
high-risk populations, is required. The clinical 
burden of Noma, as demonstrated in this study, 
extends beyond its immediate health implications. 
It also underscores the critical need for early inter-
vention and comprehensive care for affected indi-
viduals, particularly in conflict-affected areas 
where access to healthcare is often compromised.
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