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ABSTRACT
Introduction  Noma is a rapidly progressing oral infection 
with a 90% mortality rate if untreated. Early identification 
by healthcare workers is critical, but limited knowledge 
can delay diagnosis and timely treatment, leading to 
severe outcomes. This study assessed healthcare workers’ 
knowledge, attitudes, perceptions and practices related 
to noma in northwest Nigeria to inform training and 
strengthen early detection and response.
Methods  We conducted a cross-sectional study via 
interviewer-administered questionnaire in randomly 
selected health facilities across Sokoto and Kebbi 
states, Nigeria. Healthcare workers were recruited via 
convenience sampling. Noma knowledge was assessed 
using 15 questions, and respondents were categorised 
based on their scores: very poor (<25%), poor (25–49%), 
fair (50–74%) or good (≥75%).
Results  A total of 419 healthcare workers participated 
in the study. The majority of respondents (n=231, 55%) 
worked in secondary healthcare facilities. Most of the 419 
respondents were community health officers/community 
health extension workers (n=203, 48%) or nurses 
(n=177, 42%). Almost all (n=405, 96%) respondents were 
interested in learning more about noma.
Of those who had heard about noma before the study 
(n=280, 66%), most had poor (25–49% score, n=165, 
59%) or fair (50–74% score, n=100, 36%) knowledge 
about noma. Few (n=55, 19%) respondents reported ever 
treating noma patients. Most healthcare workers reported 
that early-stage noma treatments were available in their 
facilities: antibiotics (n=255, 91%), nutritional support 
(n=213, 76%) and wound debridement (n=199, 71%).
Conclusion  Our study highlights a significant knowledge 
gap about noma among healthcare workers in northwest 
Nigeria, despite limited clinical experience. Encouragingly, 
there is strong interest in learning and acceptance of 
educational tools. This presents a valuable opportunity 
to enhance training and early detection. Strengthening 
awareness and capacity is crucial, as timely intervention 
during the early, reversible stages of noma can greatly 
reduce associated morbidity and mortality.

INTRODUCTION
Noma is a rapidly progressing infection of the 
oral cavity, which can cause necrosis of the 
cheek, lip, nose and/or eye.1 Without treat-
ment, noma has a reported 90% mortality rate 
within weeks of symptom onset.2 Treatment in 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Noma is a rapidly progressing and often fatal infec-
tion that primarily affects malnourished children in 
low-resource settings. Early detection and treat-
ment are critical for survival, yet knowledge of noma 
among healthcare workers is often limited. Despite 
longstanding efforts to address noma in Sokoto 
state, awareness and understanding among front-
line health workers remain inconsistent.

WHAT THIS STUDY ADDS
	⇒ This study provides a detailed assessment of health-
care workers’ knowledge, attitudes and experience 
with noma across Sokoto and Kebbi states. It reveals 
that while awareness of the disease is relatively 
abundant, comprehensive understanding and prac-
tical experience in diagnosing and managing noma 
are limited, particularly among nurses, community 
health officers (CHOs) and community health exten-
sion workers (CHEWs) in secondary care settings.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The findings highlight a critical gap in frontline 
healthcare training on noma and emphasise the 
need for targeted educational interventions. Results 
can inform the development of state and national 
training curricula, guide capacity-building efforts 
and strengthen referral systems for earlier diagnosis 
and improved management of noma. This evidence 
can also support advocacy for integrating noma into 
broader public health and neglected tropical disease 
strategies.
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the early reversible stages of the disease with antibiotics, 
wound debridement and nutritional support can greatly 
reduce morbidity and mortality.3 4 Access to timely treat-
ment requires early identification by healthcare workers. 
Two notable studies from sub-Saharan Africa, one in 
Zambia3 and another in Burkina Faso,5 have shown that 
healthcare workers’ knowledge on noma and the correct 
treatment procedures for each stage of the disease are 
suboptimal. This knowledge gap can contribute to delays 
in the diagnosis and treatment of noma with severe 
consequences for patients.

Nigeria has produced far more reports and declared 
far more cases than any other country, especially Sokoto 
state where the specialised Noma Children’s Hospital 
(NCH) is located.6–12 Effective intervention efforts 
should focus on surveillance for noma, early detection of 
cases, and prompt treatment and referral. These initia-
tives require training of healthcare workers across various 
sectors of the health system. In Nigeria, the health system 
is divided into three main sections: primary (village 
health centres managed by the Local Government Area 
administrations), secondary (general hospitals managed 
by the state) and tertiary (hospitals run by the Federal 
Ministry of Health) facilities.

The NCH is one of the few hospitals worldwide dedi-
cated to noma, operating since 1999, with Médecins Sans 
Frontières collaborating with the Nigerian Ministry of 
Health there since 2014, together running a compre-
hensive noma prevention and treatment programme.13 
As part of our ongoing noma operational research 
programme, we conducted a two-phased cross-sectional 
study assessing the noma-related knowledge, attitudes, 
perceptions and practices (KAP) of healthcare workers. 
Phase 1 focused on healthcare workers in primary, 
secondary and tertiary level facilities in Sokoto and Kebbi 
states, while phase 2 involved members of the nationwide 
Nigerian surveillance team. This report presents the find-
ings from phase 1.

METHODS
Study design and data collection
From 12 January to 28 February 2022, we conducted a 
cross-sectional study via interviewer-administered ques-
tionnaire to assess healthcare workers’ knowledge, atti-
tudes, practices and perception of noma.

Data collection was conducted by two teams, each 
comprising a leader and five to six research assistants. 
The primary investigator trained the two teams for 3 days, 
followed by a 1-day pilot of the tools.

This study is reported in accordance with the Strength-
ening the Reporting of Observational Studies in Epide-
miology guidelines (see online supplemental material)

Setting
The Noma Children’s Hospital in Sokoto was the base for 
the study team, but the study was conducted at healthcare 

facilities in rural and urban areas of Sokoto and Kebbi 
states.

Sokoto and Kebbi, neighbouring states in northwestern 
Nigeria, share borders with Niger and Benin Republics. 
Sokoto has a land mass of approximately 25 973–27 825 
square kilometres, while Kebbi features short-grass 
savanna drained by the Niger River system. Both states 
have economies primarily based on agriculture and are 
home to diverse, predominantly Muslim ethnic groups. 
In 2006, Sokoto’s population was 3 702 676, and Kebbi’s 
was 3 238 628, with Sokoto’s population exceeding 
6.3 million by 2022.14 15

Sokoto and Kebbi states lack sufficient and well-
distributed healthcare workers, particularly community 
health extension workers (CHEWs), nurses and doctors.16 
This shortage hampers primary healthcare delivery, espe-
cially in rural areas.

Study population
We included staff from primary health centres (village 
health centres), secondary health centres (state general 
hospitals) and tertiary hospitals (Usman Dan Fodio 
Teaching Hospital (UDUTH) in Sokoto and Federal 
Medical Centre (FMC) in Birnin Kebbi).

Inclusion criteria were as follows: (1) aged 18 years or 
older at the time of interview; (2) employed as a health-
care worker at the chosen healthcare centre (nurse, 
doctor, dentist, community health officer (CHO), junior 
community health extension worker, CHEWs, dental 
surgery technician, dental technician, dental therapist); 
and (3) be willing to give informed consent for participa-
tion in the study.

Sample size
The sample size calculation was based on the following 
parameters: an anticipated proportion of good or fair 
knowledge scorers per strata of 50%, confidence limits 
of 5% and a 10% non-response rate. A stratified random 
selection was initially conducted, with strata 1 comprising 
all primary healthcare facilities and strata 2 including 
secondary and tertiary facilities. Our original stratified 
sample aimed to include 384 healthcare workers per 
stratum or 423 from per stratum accounting for the non-
response rate.

Sampling
Healthcare workers were chosen on a convenience 
sampling basis within randomly chosen health facilities in 
each stratum. These were drawn from Sokoto and Kebbi 
states using data from the Nigerian Ministry of Health 
website.17 In the study area, there are 1048 primary 
facilities, 74 secondary facilities and three tertiary facil-
ities.18 Based on available evidence, it was estimated that 
there was one doctor for every four primary healthcare 
centres, five doctors per secondary level facility and 62 
doctors in tertiary level institutions,16 and the ratio of 
doctors to nurses in health centres was 1:3.16 Based on 
these estimates, each primary centre was assumed to have 
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3 healthcare workers, each secondary facility 20 workers 
and each tertiary facility 248 workers. In strata 1, three 
workers per primary centre were sampled, including 141 
primary facilities (423/3=141). In strata 2, 10 workers per 
facility were sampled, including 43 facilities (41 secondary 
and 2 tertiary). Among the three tertiary facilities, the 
Birnin Kebbi FMC in Kebbi and UDUTH in Sokoto were 
chosen. The Noma Children’s Hospital was excluded 
from the sampling given that it is a specialised centre for 
noma treatment. To reduce interviewer bias, data collec-
tors received a standardised training on questionnaire 
administration and data were collected using a piloted 
tool (see online supplemental appendix 1). Although 
sampling was convenience-based, diverse facility types 
and cadres were included to enhance representativeness.

Upon arrival at health centres, study team leaders met 
with hospital leaders to explain the study, address ques-
tions and seek permission to conduct the survey. After 
verbal approval, healthcare workers were selected using 
convenience sampling. Informed consent was obtained 
before interviewer-administered questionnaires were 
conducted.

At tertiary facilities, participants were recruited from 
dental and paediatric departments, who are the most 
likely medical professionals to encounter noma patients 
in that facility. When the required number of participants 
was not met, the team moved to the nearest health centre.

Due to security concerns, phone interviews were 
conducted with participants working in health centres 
(n=31 from secondary, n=37 from primary) in security 
compromised Local Government Areas. Participants 
were selected via convenience sampling by facility heads.

Data collection
We conducted face-to-face interviews, during which 
research assistants, proficient in English and Hausa, asked 
a set of questions to respondents. Our questionnaire was 
based on two similar studies, one in Zambia3 and the 
other in Burkina Faso,4 which showed that healthcare 
workers’ knowledge on noma and the correct treatment 
procedures for each stage of the disease were suboptimal.

Variables collected using close-ended questions 
included demographic data: age, sex, education level, 
occupation title, type of health centre working in; daily 
activities: number of patients seen each day, number of 
children aged 0–5 years seen in the previous month that 
have oral health issues (problems with their teeth and/
or gums including dental caries, periodontal disease, 
tooth loss, oral cancer, oro-dental trauma19); questions 
assessing the respondents’ knowledge on noma; and 
questions exploring the respondents’ attitudes and 
perceptions about noma.

We used the Kobo Collect mobile data collection 
tool. Questions were asked in either Hausa or English, 
depending on the language the respondent felt most 
comfortable using for the interview. We piloted the 
questionnaire with 10 healthcare workers at the Noma 
Children’s Hospital. The pilot indicated that only minor 

adjustments to the survey were necessary. Once these 
were made, the pilot database was migrated to a live data-
base which was used during the data collection period.

Only those who stated that they had heard of noma 
before were asked the knowledge, attitudes and percep-
tions questions.

Case scenario questions adapted from a previous 
KAP study3 were used to evaluate healthcare workers’ 
knowledge of diagnosing and treating noma and related 
conditions. These scenarios presented realistic clinical 
situations requiring respondents to identify probable 
diagnoses based on key symptoms:

Case 1: a mother sought care for her 4-year-old child 
presenting with spontaneously bleeding gums and foul-
smelling breath. This scenario aimed to assess how to 
early identify noma.

Case 2: a 7-year-old patient presented with tooth pain 
persisting for 6 months, accompanied by fever and 
sensitivity to hot and cold temperatures. This scenario 
aimed to assess the presence of a dental abscess which is 
amenable to minor surgical intervention.

Case 3: a 3-year-old child presented with a dark, greyish-
black mark on the chin and a partly gangrenous plaque 
that had been present for 6 days. This scenario aimed to 
assess consequences of advanced noma (late stages).

These case scenarios served as a practical tool to assess 
diagnostic accuracy and knowledge of appropriate treat-
ment pathways among healthcare workers (see online 
supplemental appendix 2).

Analysis
We conducted a descriptive analysis, presenting cate-
gorical variables as frequencies and percentages, and 
continuous variables as means and SD. Noma knowl-
edge was assessed through 15 questions, with responses 
categorised into four groups: (1) very poor (<25%), 
(2) poor (25–49%), (3) fair (50–74%) and (4) good 
(≥75%). Respondents were further grouped into binary 
categories: ‘low’ (very poor and poor) and ‘high’ (fair 
and good) knowledge scorers. Comparisons of noma 
treatment practices of healthcare workers in primary 
healthcare facilities and secondary and tertiary facilities 
were made using Pearson’s χ2 tests, as were associations 
between knowledge scores and sociodemographic char-
acteristics. P value <0.05 was chosen as the level of statis-
tical significance. Missing responses were excluded from 
percentage calculations across all analyses to reflect only 
valid responses. Missing data were reported separately, 
and no imputation was performed. All data analysis was 
conducted with Stata 17 (StataCorp LP, College Station, 
Texas, USA).

RESULTS
Sociodemographic characteristics
The team visited 141 primary healthcare centres, 41 
secondary and 2 tertiary facilities. All 667 healthcare 
workers who were approached consented and were 
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enrolled in the study. Of those enrolled, 248 did not 
meet the inclusion criteria and were therefore excluded 
from the analysis. Among the 419 remaining participants 
(see online supplemental tables 1 and 2), 280 (67%) had 
heard of noma before the interview and so were asked 
the noma KAP questions (tables 1–2) (see online supple-
mental table 1).

Most respondents were CHO or CHEW (n=203, 48%) 
or nurses (n=177, 42%). Just over half (n=222, 52%) were 
male, and the cohort’s mean age was 37 years (SD=10 
years). Just over half (n=238, 56%) worked in Kebbi state. 

The majority of respondents (n=231, 55%) worked in 
secondary healthcare facilities. On their last working day, 
the majority of respondents saw fewer than five children 
aged 0–5 years, with a combined 59% reporting between 
1 and 10 children (see online supplemental table 2).

Noma education
A third (n=139, 33%) of respondents had never heard 
of noma prior to the introduction of the study, and 18% 
(n=51) had attended a training on noma.

Almost all (n=405, 96%) respondents were interested 
in learning about noma. The most acceptable methods 
for knowledge transfer were the following: weekend 
courses (n=247, 58%), paper guidelines (n=180, 42%) 
and internet courses (n=160, 38%) (table 1).

Noma knowledge
Of those who had heard about noma before the study 
was introduced, most had poor (25–49% score, n=165, 
58%) or fair (50–74% score, n=100, 35%) knowledge 
about noma. Most respondents knew that noma affected 
the face (n=277, 99%), that the disease can be prevented 
(n=252, 90%) and what the risk factors for infection are 
(malnutrition n=244, 87% correct; poor oral hygiene 
n=266, 95% correct). Knowledge of noma stages (n=56, 
20% correct) and mortality rate (n=8, 3% correct) were 
poor. Nine per cent (n=25) of respondents diagnosed 
acute necrotising gingivitis correctly (case 1a), and 17% 
(n=48) diagnosed gangrene correctly (case 3a) (table 2).

Noma attitudes, perceptions and practices
Respondents thought that patients with oral health 
problems sought care first at government health centres 
(n=204, 48%) and traditional healers (n=121, 28%). 
Almost all respondents declared they would examine the 
mouth of children if they present with measles (n=272, 
97%) and malnutrition (n=260, 93%); 79% when 
presented with a child with HIV (n=221), and just over 
half said they would if a child presented with malaria 
(n=164, 59%). Almost all respondents stated that they 
thought the best way to prevent noma in the individual 
patient is through improved oral hygiene (n=268, 96%) 
and nutrition (n=248, 89%); a third (n=105, 38%) said 
vaccinations could be used as a preventative measure. 
Respondents agreed that the following community meas-
ures were useful in preventing noma: improved access 
to healthcare (n=170, 61%), improved referral systems 
between health centres (n=143, 51%), improved living 
conditions (n=119, 43%), and a third thought that 
setting up partnerships with traditional healers would be 
effective (n=83, 30%) (table 3).

Noma patient treatment information
Among the respondents who knew noma, few (n=55, 
19%) reported ever treating noma patients; of those, 
most had treated less than two patients (n=35, 66%). 
Most healthcare workers reported that early-stage noma 
treatments were available in their facilities: antibiotics 
(n=255, 91%), nutritional support (n=213, 76%) and 

Table 1  Noma education of healthcare workers enrolled in 
the KAP study, 2022

N=419 %

In your opinion, where do parents first seek care if their 
children have oral health problems?

 � Government health 
centre 204 49

 � Traditional healer 121 29

 � Street chemist 66 16

 � Private health centre 18 4

 � Pharmacy 4 1

 � Other, specify: 6 1

Before today, have you heard about a disease called noma 
or cancrum oris?

 � No 139 33

 � Yes 280 67

Would you be interested in learning more about noma?

 � Yes 405 97

 � No 11 3

 � Don’t know 3 1

Have you attended any training or educational programme 
on noma? (N=280)

 � Yes 51 18

 � No 227 81

Don’t know 2 1

Was noma taught to you during your medical/nursing 
studies? (N=51)

 � Yes 44 86

 � No 7 14

Best platforms for learning about noma (multiple choice)

 � Weekend course by 
specialists 247 59

 � Paper guidelines 180 43

 � Interactive internet-
based 160 38

 � Apps 154 37

 � More data on local 
noma studies 96 23

KAP, knowledge, attitudes, perceptions and practices.

B
M

J P
ublic H

ealth: first published as 10.1136/bm
jph-2025-003968 on 3 M

arch 2026. D
ow

nloaded from
 https://bm

jpublichealth.bm
j.com

 on 5 M
arch 2026 by guest.

P
rotected by copyright, including for uses related to text and data m

ining, A
I training, and sim

ilar technologies.

https://dx.doi.org/10.1136/bmjph-2025-003968
https://dx.doi.org/10.1136/bmjph-2025-003968
https://dx.doi.org/10.1136/bmjph-2025-003968
https://dx.doi.org/10.1136/bmjph-2025-003968


Olaleye M, et al. BMJ Public Health 2026;4:e003968. doi:10.1136/bmjph-2025-003968 5

BMJ Public Health

wound debridement (n=199, 71%). Availability of these 
early-stage noma treatments did not differ between 
primary and secondary/tertiary facilities; however, 
the availability of treatments for later-stage noma did 
differ between facility types (physiotherapy available at 
primary n=7, 6% vs secondary/tertiary facilities n=42, 

25%, p≤0.001; surgical treatment available at primary 
n=22, 20% vs secondary/tertiary facilities n=97, 57%, 
p≤0.001). Respondents from secondary/tertiary facilities 
were more likely to have offered noma patients certain 
early-stage treatments in comparison with healthcare 
workers at primary facilities (wound cleaning offered 

Table 2  Healthcare workers’ knowledge of noma, Nigeria, 2022 (only answered by those who had heard of noma)

N=280 %

Knowledge score categories

 � Very poor noma knowledge <25% of the total score 8 3

 � Poor noma knowledge = 25–49% of total score 165 59

 � Fair noma knowledge = 50–74% of the total score 100 36

 � Good noma knowledge = ≥75% of total score 7 3

Knowledge score categories (binary)

 � Low (very poor/poor) 173 62

 � High (fair/good) 107 38

For Knowledge questions 1 to 15, data on correct responses are presented

Knowledge 1—What part of the body does noma affect? (Face)

 � Correct 277 99

Knowledge 2—What are the three stages of noma? (Any 3 WHO stages)

 � Correct 56 20

Knowledge 3—Can noma be prevented? (Yes)

 � Correct 252 90

Knowledge 4—Mortality rate for untreated noma (90%)

 � Correct 8 3

Knowledge 5—How long does it take noma to progress from gingivitis to gangrene? (less than 2 weeks)

 � Correct 54 19

Knowledge 6—Is malnutrition a reported risk factor for noma? (Yes)

 � Correct 244 87

Knowledge 7—Is high blood pressure a reported risk factor for noma? (No)

 � Correct 206 74

Knowledge 8—Is poor oral hygiene a reported risk factor for noma? (Yes)

 � Correct 266 95

Knowledge 9—Is smoking a reported risk factor for noma? (No)

 � Correct 104 37

Knowledge 10—Case 1 diagnosis (A 4-year-old child who has a sudden onset of bleeding gums and foul smelling breath. What would be the 
probable diagnosis?)

 � Correct 25 9

Knowledge 11—Case 1 treatment (What treatment would you prescribe?)

 � Correct 202 72

Knowledge 12—Case 2 diagnosis (A 7-year-old child with 6 months history of tooth pain, fever and sensitivity to hot and cold drinks. What 
would be the probable diagnosis?)

 � Correct 60 21

Knowledge 13—Case 2 treatment (What treatment would you prescribe?)

 � Correct 12 4

Knowledge 14—Case 3 diagnosis (A 3-year-old child whose chin has a dark, greyish/black mark with partly gangrenous plaque which has 
been present for 6 days. What would be the probable diagnosis?)

 � Correct 48 17

Knowledge 15—Case 3 treatment (What treatment would you prescribe?)

 � Correct 136 49
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at primary facility n=2, 13% vs secondary/tertiary n=16, 
53%, p=0.007; wound dressing at primary facility n=1, 6% 
vs secondary/tertiary n=17, 57%, p=0.001; and wound 
debridement at primary n=0, 0% vs secondary/tertiary 
n=10, 33%, p=0.009) (see online supplemental table 1).

There was no difference in knowledge based on health-
care worker background, with perhaps a trend towards 
those working in Sokoto to have higher knowledge 
(table 4).

DISCUSSION
Our study revealed that nearly a third of the health-
care workers surveyed had never heard of noma, and 
among those familiar with it, most exhibited poor or fair 
knowledge. This finding is consistent with trends seen in 
similar studies across various contexts, though the exact 
levels of knowledge varied. For example, in our study, 
62% of respondents scored in the low knowledge cate-
gory, which aligns with findings from studies in Nigeria20 
and Zambia,3 where a significant proportion of health-
care workers demonstrated poor knowledge of noma 

(respectively 51.3% and 89%). However, our cohort 
showed fewer respondents in the “very poor” category 
(3%) compared with the Zambian study (66%), possibly 
due to differences in participant composition and ques-
tionnaire design. In contrast, a study in Burkina Faso5 
reported better knowledge levels, with 55% of respond-
ents scoring ‘good’ or ‘optimal’. This discrepancy may 
stem from the professional profiles of respondents, as 
the Burkina Faso study included only nurses, whereas our 
study involved a broader range of healthcare workers, 
including CHOs and CHEWs.

Knowledge scores in Nigeria seem to reflect the 
healthcare system’s decentralised structure, with tertiary 
healthcare workers typically better informed than those 
at primary levels. The limited exposure of CHOs and 
CHEWs to specialised training on noma likely explains 
the lower knowledge scores in our study. Furthermore, 
the relatively lower scores in our cohort compared with 
the dental and medical students in the Nigerian study20 
may reflect differences in educational backgrounds and 
access to academic resources.

Table 3  Noma attitudes, perceptions and practices

N=280 %

If a parent seeks care for a child below 5 years of age due to the problems stated, I would examine the child’s mouth. (Answers reflect those 
who said yes)

 � Measles 272 97

 � Malnutrition 260 93

 � HIV 221 79

 � Malaria 164 59

What do you think is the cause of noma?

 � Unknown 28 10

 � Bacteria 78 28

 � Virus 10 4

 � Other 164 59

Do you think that noma is contagious?

 � Yes 64 23

 � No 200 71

 � Don’t know 16 6

Which of the following do you think are the best ways to prevent noma in an individual patient? (multiple choice)

 � Improve oral hygiene 268 96

 � Improved nutritional status 248 89

 � Vaccinations 105 38

What is the best way you might plan to prevent noma in society? (multiple choice)

 � Improve access to healthcare 170 61

 � Improve referral systems between health centres 143 51

 � Improve living conditions 119 43

 � Set up partnerships with traditional healers 83 30

Do you think noma is a neglected disease?

 � Yes 207 74

 � No 67 24

 � Don’t know 6 2
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Oral health practices and clinical assessments for noma 
varied significantly across contexts. In our study, 97% of 
respondents reported examining children with measles, 
93% for malnutrition and 79% for HIV, consistent 
with practices reported in Zambia3 and Burkina Faso.5 
However, the routine inclusion of oral examinations 
remains underutilised, as indicated by the limited number 
of respondents performing detailed mouth examinations 
during routine care (see online supplemental table 2). 
This gap underscores a need to emphasise oral health 
screenings, particularly for children under 5 with risk 
factors of noma, as part of routine medical checks.

The role of traditional healers in early noma detec-
tion and referral has been highlighted in a study from 
Mali where 10% had some knowledge of noma. While 
our findings indicated that 29% of respondents viewed 
partnerships with traditional healers as essential, this 
low percentage contrasts with evidence that traditional 
healers are often the first point of contact for noma survi-
vors.21 This suggests an untapped opportunity for collab-
oration to bridge gaps in early detection and improve 
referral pathways.

Training on noma was notably lacking across studies, 
with 10% of our cohort having attended prior training, 

highlighting the need for training as other studies also 
suggest.5 22 This low figure reflects a broader trend, 
as many healthcare workers in similar contexts report 
minimal exposure to noma education, such as Brattström-
Stolt et al’s Burkina Faso study where 26% of the study 
participants were only trained 1 month prior to data 
collection5 and only one respondent had been in a noma 
training in Ahlgren et al’s3 Zambia study. The content of 
such training must include information on noma stages, 
diagnostic methods and treatment protocols for early-
stage noma, which are widely available at healthcare 
facilities. Additionally, prevention methods, including 
the importance of vaccinations and the integration of 
noma screenings into routine health checks, should be 
emphasised. Training formats such as weekend courses, 
paper guidelines and online resources, like the WHO’s 
OpenWHO noma course, provide acceptable avenues for 
knowledge dissemination in this setting.

The limitations of our study highlight challenges that 
are common across KAP studies on noma. These include 
difficulties in recruiting adequate samples, particularly 
at primary healthcare centres, where healthcare workers 
were often unavailable, which has hindered us from 
reaching our planned sample size, thereby widening the 

Table 4  Comparison between Nigerian healthcare workers’ noma knowledge scores and demographic characteristics, 
Nigeria, 2022 (only answered by those who had heard of noma N=280)

Low knowledge 
(N=173) High knowledge (N=107) χ2

Healthcare worker type

 � CHO/CHEW 80 46% 43 40%

0.13

 � Dentist/dental technician 3 2% 7 7%

 � Doctor 14 8% 12 11%

 � Nurse 76 44% 45 42%

Sex

 � Female 80 46% 39 36%

0.11 � Male 93 54% 68 64%

Age (categories in years)

 � 18–35 68 40% 44 41%

0.76

 � 36–45 57 33% 31 29%

 � 46–65 47 27% 32 30%

 � Missing 1

Which state do you work in most of the time?

 � Kebbi 88 51% 42 39%

0.06 � Sokoto 85 49% 65 61%

Workplace

 � Primary health centres (village health centre) 72 42% 38 35%

0.59

 � Secondary health centres (state general hospital) 92 53% 63 59%

 � Tertiary hospital (UDUTH in Sokoto and FMC in 
Birnin Kebbi) 9 5% 6 6%

CHEW, community health extension worker; CHO, community health officer; FMC, Federal Medical Centre; UDUTH, Usman Dan Fodio 
Teaching Hospital.
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CI of percentages and decreasing the power of the test 
for inferential analysis. Social desirability bias may have 
influenced responses regarding interest in noma training 
and self-reported practices. Additionally, the exclusion 
of respondents unfamiliar with noma from diagnostic 
and treatment-related questions likely limited insights 
into their baseline knowledge and skills. Nevertheless, 
our study offers a comprehensive look at the knowledge, 
attitudes and practices of healthcare workers regarding 
noma, providing a foundation for targeted interventions.

Future research should aim to standardise method-
ologies and explore strategies to overcome the gaps 
in training, early detection and treatment of noma. By 
addressing these issues, we can enhance the capacity 
of healthcare workers to manage this devastating yet 
preventable disease effectively.

CONCLUSION
Our study revealed a significant gap in knowledge about 
noma among healthcare workers in northwest Nigeria, 
with few reporting any experience treating noma 
patients. However, there was a strong willingness to learn 
more about the disease, and the acceptance of existing 
educational tools suggests a promising opportunity to 
enhance knowledge and improve practices in this popu-
lation. Increased awareness raising and training on noma 
are needed for healthcare workers in northwest Nigeria, 
especially as the items needed to effectively treat noma 
patients are available. These findings underscore the 
importance of integrating noma-focused training and 
awareness into oral health and neglected tropical disease 
programmes in northwest Nigeria. Increasing awareness 
about how to diagnose and treat the disease in the early, 
reversible stages could greatly reduce morbidity and 
mortality.
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