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ABSTRACT
Noma is orofacial gangrene, mainly occurring in debilitated children living in the developing world. It is among the

Neglected Tropical Disease (NTDs) and an old companion of humankind. Noma is a disease of poverty, and its

global distribution tends to mirror the economic deprivation of the regions. The condition is mainly located in

tropical areas, which is the main reason for referring to the condition as a tropical disease. This retrospective cross-

sectional study was conducted to assess the epidemiology of noma in Ethiopia. The assessment was based on a review

of patients’ medical charts. The medical charts were obtained from three noma treatment centers in Ethiopia. A

modified Case Report Form (CRF) was used to record the needed clinical information for data analysis. The study

reviewed 163 medical records obtained from the three centers. After data analysis, the onset of the disease was mainly

reported among children younger than ten years. Yet the condition has also occurred in neonates, infants, children,

and adults. The geographic distribution revealed the Amhara and Oromia regions as major areas of noma cases, with

32.4% (n=36) and 29.7% (n=33), respectively. Cheek, the lower and upper lips are the most frequently reported

noma-induced facial defects. Indeed, more attention should be given to these geographic areas and children under

the age of 10 years.
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INTRODUCTION
Noma was described in ancient Greek and Roman medical texts. 
The condition was reported by medieval and renaissance 
European writers. It was first described by Hippocrates in the 5th 

century BC when he discussed a destructive ulceronecrotic 
lesion in a patient's face, mouth, and airways. Historically, cases 
of Noma have been reported in Asia, Europe, South America, 
and Africa [1]. In the late middle ages, water canker and mouth 
canker were some of the many names for Noma. Subsequently, 
the Latin name Cancrum Oris emerged and remained in use, 

even though contemporary physicians have already noted the 
difference between Noma and cancer. Between the 16th and 
18th centuries AD, reports of Noma became more frequent 
throughout Europe. The condition was treated surgically. 
Conservative treatments, such as simple washings and extraction 
of loose teeth, were used to complement the newly developed 
surgical methods [2].

Furthermore, in the 19th century, a report showed the presence 
of Noma throughout Europe, and this disease was associated 
with malnutrition and childhood infection such as measles. In 
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MATERIALS AND METHODS

Research design

A descriptive retrospective cross-sectional study was conducted to 
assess the epidemiology of Noma in Ethiopia. Theretrospective 
cross-sectional study, which sought to identify all confirmed cases 
and assess the epidemiology of Noma in this research, was based 
on the 2004-2020 clinical data recorded in Yekatit 12 Hospital, 
Facing Africa Ethiopia, and Harar Project Ethiopia, the three 
major Noma treatment centers in the country.

Sample and setting

This cross-sectional study was conducted in Addis Ababa. The 
medical records of patients diagnosed with Noma between 
March 2004 and December 2020 were considered for data 
analysis. The patients’ files were obtained from Ethiopia's three 
major Noma treatment centers.

Instruments

The medical records of noma patients were reviewed to extract 
relevant clinical and demographic information. A modified 
Case Report Form (CRF) was used to collect the needed data. 
The CRF consituted demographic, personal, and clinical 
information. Accordingly, the patients pertinent data were 
recorded in the CRFs. These clinical and demographic data in 
the modified CRFs was used for data analysis.

Data analysis

The data management and analysis began with registering the 
clinical and demographic data into excel sheet. Eventually, SPSS 
(Statistical Package for Social Sciences) software was used to 
analyze the collected data.

RESULTS
The medical records of patients admitted to the three centers 
between March 2004, and December 2020 were included for 
review. Accordingly, 163 medical records were obtained from 
Ethiopia's three major Noma treatment centers. Of these, 68, 
67, and 28 were obtained from facing Africa Ethiopia, 
Yekatit-12-Hospital, and Harar project Ethiopia, respectively.

Gender proportion of the Noma cases

There were more females (65%) than males (35%).

Age at the admission of the Noma cases

Age at the admission of the Noma case ranges from 1 year to 70 
years. Thus 35% (n=57) were 11-20 years old and most frequent. 
The 11-20 age group was followed by 28.2% (n=46) and 16.6%
(n=27), with 21-30 and 31-40-years old age groups, respectively. 
The 41-50, 1-10, 51-60, and 61-70 years old age groups consisted 
of 11% (n=18), 5.5% (n=9), 3.1% (n=5) and 0.6% (1) of the total 
Noma cases reviewed, respectively (Table 1).

the wake of improved hygiene, socioeconomic status, and 
nutritional conditions. However, there were notable relapses 
during the two World Wars, particularly in prisons and 
concentration camps and, more recently, in 
immunocompromised patients [3]. 

Noma had almost disappeared from Europe and North America 
by the end of the 19th century. Yet, there has been an increasing 
incidence of Noma in underdeveloped countries [4]. In 1994, 
the World Health Organization (WHO) described Noma as a 
health priority and initiated an action program [5]. For various 
reasons, determining the actual epidemiological parameters of 
Noma is reported to be complicated. Reports revealed that the 
global incidence of Noma varies between 30,000 and 40,000 
cases per year. Yet, 75% of the disease occurs in sub-Saharan 
Africa (the Noma belt). Because of the scarcity of treatment and 
the severity of the disease, most of the Noma patients die [6]. A 
recent preliminary study by the Swiss Tropical and Public 
Health Institute estimated the global burden of the disease 
between 1-10 million Disability-Adjusted Life Years (DALYs) [7].

Scholars argue that Acute Necrotizing Ulcerative Gingivitis 
(ANUG) is a precursor of Noma [8,9]. Today, most registered 
Noma patients are children under ten years of age, but cases in 
adolescents and adults may sporadically occur [10]. The vast 
majority of cases are living in the most deprived and remote 
regions of sub-Saharan Africa. Historically, Noma was most 
prevalent in areas known as the Noma belt of Mauritania, 
Senegal, Mali, Niger, Chad, Sudan, and Ethiopia. However, for 
several reasons, such as the Acquired Immunodeficiency 
Syndrome (AIDS) pandemic, there are also increasing numbers 
of Noma cases outside this Noma belt region. For instance, 
Noma occurs in Asia and Latin America, where health systems 
are reportedly weakened [11,12]. The virtual disappearance of 
the disease from the developed world was due to economic 
progress at the end of the nineteenth century. In countries or 
locations where the condition is prevalent, risk factors such as 
malnutrition, poor oral hygiene, deplorable environmental 
sanitation, close residential proximity to livestock, and infectious 
diseases (particularly measles) have been implicated [13]. 
Moreover, in recent times HIV infection is eroding the modest 
gains in nutrition and education, and there has been an upsurge 
in Noma cases [14]. The WHO estimated the annual global 
incidence of Noma at 140,000 and the associated mortality rate 
at 70% to 80%. According to other reports, the mortality rate of 
the condition is calculated to reach 85%-90% [7]. Noma is 
concentrated within the low- and middle-income countries of 
Africa, Asia, and Latin America. Africa not only currently 
maintains a disproportionate burden of Noma cases, but this 
avoidable and preventable condition remains a visible scourge of 
African children [15]. WHO estimated that more than 100,000 
African children under the age of 6 may have Noma [14,16]. 
NOMA is a highly psychologically morbid condition with no 
sufficient data on disease epidemiology, incidence rate, 
mortality rate, or risk factors are available globally. Ethiopia is 
not exceptional. Ethiopia is located in the Noma-belt, wherewith 
the disease is highly prevalent [17]. Therefore, this study was 
initiated to investigate the epidemiology of Noma in Ethiopia.
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Age groups by years at admission Quantity Percentage

1-10 9 5.50%

11-20 57 35%

21-30 46 28.20%

31-40 27 16.60%

41-50 18 11%

51-60 5 3.10%

61-70 1 0.60%

Total 163 100%

Residential regions of the Noma cases

Out of the total 111 medical records which reported the place of 
birth and residence of the Noma cases, 32.4% (n=36) and 
29.7% (n=33) were from Amhara and Oromia regions, 
respectively. The Southern Nations, Nationalities people, and 
Somali regions are followed by 14.4% (n=16) and 10.8% (n=12), 
respectively. The least number of Noma cases were reported 
from the Afar region, with 1.8% (n=2).

Admission time of Noma cases in years

Of these total 163 medical records reviewed for the time of 
admission of the cases, 48.5% (n=79), 36.8% (n=60), and 14.7%
(n=24) were admitted in between 2016-2020, 2010-2015, 
and 2004-2009, respectively.

Time of appearance of Noma

Out of these 111 medical records that reported the time of 

appearance of the condition, 91% (n=100) had reported the 
occurrence of Noma between 1-9 years of age. A single case has 
reported the appearance of the disease since birth. The disease 
was seen during infancy in another single subject. Four Noma 
cases have reported the appearance of the disease, when they 
were 10 years old. The remaining four cases with the condition 
have reported the occurrence of the disease at 14, 18, 27, and 29 
years of age.

Noma-induced facial defects pattern

According to the reviewed medical records, Noma affected the 
left side (n=85) of the face and mouth more than the right side 
(n=72). In general, 96.3% (n=157) of medical records have 
reported either left- or right-sided anatomical defects. The 
remaining 3.7% (n=6) of medical records have reported neither 
left nor right-sided facial deformities. The most common left, 
right, and neither left nor right-sided Noma-induced defects are 
described in Table 2.

Damaged facial 
anatomical region/s

Frequency of the defects
Total

Left-sided Right-sided Neither right nor left-sided 
(complete loss

Cheek 19 5 - 23

Lower lip 10 9 - 19

Upper lip 10 6 - 16

Cheek, lower and upper 
lips

4 6 - 10

Cheek, oral commissure, 
lower and upper lips

5 6 - 11

Cheek and lower lip 4 6 - 10

Cheek, nose, lower and 
upper lips

5 6 - 9
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Cheek and upper lip 5 4 - 9

Lower and upper lips 3 2 - 5

Oral commissure, lower 
and upper lips

4 2 - 6

Nose 3 3 - 6

Nose and upper lip 3 3 - 6

Cheek, nose and upper lip 1 3 - 4

Oral commissure and upper
lip

2 2 - 4

Nose and upper lip 1 3 - 4

Cheek and oral commissure - 3 - 3

Oral commissure 2 1 - 3

Maxilla and upper lip 1 2 - 3

Lower lip - - 2 2

Nose - - 2 2

Central lower lip - - 1 1

Central upper lip and nose - - 1 1

Chin and upper lip 1 - - 1

Cheek and nose - 1 - 1

Cheek, lower lip, nose and 
mandible

1 - - 1

The infra-orbital region, oral 
commissure, nose, and 
zygoma

1 - - 1

Hard palate, maxilla, nose,
upper lip and zygoma

- 1 - 1

Total 85 72 6 163

Table 2: Noma-induced facial defects distribution by anatomy.

DISCUSSION
Until the early 20th century, Noma was familiar worldwide,
including in Europe and the United States [18]. The disease
virtually disappeared from developed countries following the
massive economic development, except for cases seen in the
concentration camps of Bergen-Belsen and Auschwitz and, more
recently, in association with intensive immunosuppressive
therapy, in some patients with Human Immunodeficiency Virus
(HIV) infection and Native American children with severe
combined immunodeficiency syndrome. Yet the disease is still
highly prevalent in developing countries [19]. The WHO has
compiled a global picture of reported cases; although African
countries are the most affected, Asia and Latin America are not
exempt [18].

Accurate epidemiologic data are lacking because Noma occurs
predominantly in poor communities that do not keep health
records and frequently have a nomadic lifestyle [20]. Also, the
disease is often hidden by families who consider it an evil omen
[21]. A more recent report estimates an annual incidence of
25,000 in the developing countries bordering the Sahara. But

these estimates reflect the tip of the iceberg because not more 
than 10 percent of affected persons seek medical care [7,22].

Noma is primarily observed among children younger than six 
years in countries with a low human development index, with 
the highest incidence occurring in the so-called Noma belt 
region. The region extends across West to East Africa, from 
Senegal to Ethiopia [23,24]. A study in Senegal revealed 1.2 to 
4.2 cases per million annual incidence rate of Noma among 
children. A total of 96.9% of the children with progressive oro-
facial Noma had poor general health. The most frequently 
named associated diseases were anemia (48.0%), dehydration 
(18.0%), under-nutrition (14.0%), measles (4.0%), and diarrhea 
(2.0%) in this study [12]. In Senegal, the median annual number 
of Noma cases was 6 between 1981 and 1993 [25].

On the other hand, a northwest Nigerian-based study concluded 
that the incidence of Noma was estimated to be 6.4 per 1000 
children [26]. Other studies in Nigeria estimated 1.6 to 8.3 per 
100000 Noma cases [21,14].

A study led by the GESNOMA to identify the etiology of Noma 
in Niger identified 413 cases of the disease between 2001 and 
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proximity to the three Noma treatment centers and because 
the region had hosted the famous famine in the country's 
history between 1984-1985. Furthermore, the fact that the 
region is the second most populous in the country could also 
explain why it has habituated more Noma cases.

In this regard, further investigations need to be carried out.

Noma occurs primarily in children but has also been described 
in neonates. The disease affects adults and chronically ill people. 
Similarly, 90% of the total 111 medical records, which 
documented the time of occurrence of Noma, revealed patients 
aged between 1 to 9 years. A single case has reported the 
appearance of the disease in infancy. Another subject has 
experienced Noma since birth. Of these, two cases have reported 
the occurrence of the disease at the end of their 20s. 
Accordingly, most reported Noma patients in this study are 
children well under ten years of age, but cases in adolescents and 
adults have been reported sporadically.

CONCLUSION
Countries in the Noma-belt area, including Ethiopia, are 
affected with a much higher Noma burden than any other 
geographic locations in the world. Yet, this psychologically 
debilitating disease has gained little attention and there are no 
considerable scientific studies in the region. In this case, the 
findings of this study could fill the scientific knowledge gap and 
be used as baseline data for further in-depth investigation. 
Consequently, policymakers could use the epidemiologic results 
of this study to allocate disease prevention resources 
economically and spatially across the country.

REFERENCES

1. Tonna JE, Lewin MR, Mensh B. A case and review of Noma. PLoS
Negl Trop Dis. 2010;4(12):e869.

2. Enwonwu CO, Falkler Jr WA, Phillips RS. Noma (cancrum oris).
The Lancet. 2006;368(9530):147-156.

3. Prado-Calleros HM, Castillo-Ventura BB, Jiménez-Escobar I,
Ramírez-Hinojosa JP, López-Gómez A, García-de-la-Cruz M, et al.
Noma and Noma-like disease in HIV/AIDS patients, a comorbid
interaction: A systematic review. J Infect Dev Ctries. 2018;12(02):
89–96.

4. Berthold P. Noma: A forgotten disease. Dent Clin North Am.
2003;47(3):559-574.

5. Ashok N, Tarakji B, Darwish S, Rodrigues JC, Altamimi MA. A
review on Noma: A recent update. Glob J Health Sci. 2016;8(4):53.

6. Adeniyi SA, Awosan KJ. Pattern of Noma (cancrum oris) and its risk
factors in northwestern nigeria: A hospital-based retrospective study.
Ann Afr Med. 2019;18(1):17–22.

7. Bello SA, Adeoye JA, Oketade I, Akadiri OA. Estimated incidence
and prevalence of Noma in north central Nigeria, 2010-2018: A
retrospective study. PLoS Negl Trop Dis. 2019;13(7):e0007574.

8. Giddon DB, Jerome Zackin S, Goldhaber P. Acute necrotizing
ulcerative gingivitis in college students. J Am Dent Assoc.
1964;68(3):381–386.

9. Marck KW. A history of noma, the" Face of Poverty". Plast Reconstr
Surg. 2003;111(5):1702-1707.

10. Falkler Jr WA, Enwonwu CO, Idigbe EO. Microbiological
understandings and mysteries of noma (cancrum oris). Oral Dis.
1999;5(2):150-155.

Gebretsadik HG

2006 [27]. Furthermore, a six-year prospective case-control study 
conducted in Niger by the same group verified 82 cases of Noma 
to assess possible risk factors [13]. These and other studies have 
revealed the burden of the disease in Niger and the so-called 
Noma-belt [28].

Irrespective of the absence of actual scientific studies on Noma, 
some reports confirm the occurrence of the disease in Ethiopia. 
For instance, in three years (between 2007 and 2009), three 
visiting surgical teams from Guy’s Hospital, Groningen 
University, had operated on 95 patients in Addis Ababa. Of 
these, 43 were patients with Noma [29,30].

Moreover, the UK-registered charity organization called Facing 
Africa reported that the teams of volunteer surgeons, 
anesthetists, doctors, and nurses who visit Ethiopia 2 times each 
year (usually February and October) on two weeks surgical 
missions used to operate on 50-55 children who survived the 
ravages of Noma since 2010. These reports suggest that the 
condition is affecting a significant number of children in 
Ethiopia [31].

On the other hand, Noma has rarely been reported from Asia. 
Literature has shown that the disease was reported in China, 
Vietnam, Afghanistan, India, Pakistan, Burma, Papua New 
Guinea, and Japan. An ad hoc study in Laos identified 12 cases 
of Noma from 6 of the 17 Lao provinces between 2002 and 
2008. Furthermore, 8, 14, and 1 Noma survivors were reported 
in different provinces of Laos in 2003, 2004, and 2007 
respectively [32]. Three cases of children with the condition were 
also reported in Afghanistan, India, and South Korea [33-35]. 
Though Cancrum Oris predominantly affects children in 
developing countries, especially in Africa and Asia, there have 
been reported cases in developed countries [36]. Recently, a 73-
year-old black man with Noma and severe malnutrition reported 
in 2015 from urban Atlanta, Georgia, in the United States [18], 
Noma in a patient with HIV in the United Kingdom [37], and 
an elderly immunosuppressed Italian patient with Noma have 
revealed possible sporadic cases of the disease in developed 
countries. Moreover, these case reports have shown that Noma 
could also occur in old age groups [38].

The global incidence of Noma was estimated to be 
30,000-40,000 cases annually [9]. Three-fourths of these cases 
are still in sub-Saharan Africa (the Noma belt region) [39]. 
Accordingly, the condition is mainly located in tropical areas, 
which seems to be the main reason for referring to the condition 
as a tropical disease [16]. Similarly, most of the patients admitted 
to the three Noma treatment facilities were from rural and 
disadvantaged areas of the country. Only 2.7% (n=3) were from 
Addis Ababa, Ethiopia's capital city. Yet, many drinks, river and 
well water, education and health services are limited, and many 
live with domestic animals. A tropical climate characterizes the 
Afar, Somali, Gambella, and Tigray, part of the Amhara and 
Oromia regions reported in the medical records. These regions 
constituted nearly 73% of the total patients admitted to 
Ethiopia's three Noma treatment facilities. Nevertheless, the 
Amhara and Oromia regions constitute 32.4% (n=36) and 
29.7% (n=33) of the total Noma cases registered in the three 
treatment facilities. The increased number of Noma cases in the 
Amhara region could be explained in terms of the area's relative 

Int J Sch Cogn Psycho, Vol.9 Iss.8 No:1000270 5

https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0000869
https://www.infona.pl/resource/bwmeta1.element.elsevier-b7073383-51ee-3471-8b98-4634abe4847b
https://jidc.org/index.php/journal/article/view/9716
https://jidc.org/index.php/journal/article/view/9716
https://www.sciencedirect.com/science/article/abs/pii/S001185320300020X?via%3Dihub
https://www.ccsenet.org/journal/index.php/gjhs/article/view/48228
https://www.ccsenet.org/journal/index.php/gjhs/article/view/48228
https://www.annalsafrmed.org/article.asp?issn=1596-3519;year=2019;volume=18;issue=1;spage=17;epage=22;aulast=Adeniyi
https://www.annalsafrmed.org/article.asp?issn=1596-3519;year=2019;volume=18;issue=1;spage=17;epage=22;aulast=Adeniyi
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0007574
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0007574
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0007574
https://www.sciencedirect.com/science/article/abs/pii/S0002817764830087
https://www.sciencedirect.com/science/article/abs/pii/S0002817764830087
https://journals.lww.com/plasreconsurg/Abstract/2003/04150/A_History_of_Noma,_the__Face_of_Poverty_.18.aspx
https://onlinelibrary.wiley.com/doi/10.1111/j.1601-0825.1999.tb00081.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1601-0825.1999.tb00081.x


12. Bourgeois DM, Diallo B, Frieh C, Leclercq MH. Epidemiology of 
the incidence of oro-facial Noma: A study of cases in Dakar, Senegal, 
1981-1993. Am J Trop Med Hyg. 1999;61(6):909-913.

13. Baratti-Mayer D, Gayet-Ageron A, Hugonnet S, François P, Pittet-
Cuenod B, Huyghe A, et al. Risk factors for Noma disease: A 6-year, 
prospective, matched case-control study in Niger. Lancet Glob 
Health. 2013;1(2):e87–e96.

14. Oji C. Cancrum oris: Its incidence and treatment in Enugu, Nigeria. 
Br J Oral Maxillofac Surg. 2002;40(5):406-409.

15. Isah SU, Amirtharajah M, Farley E, Semiyu Adetunji A, Samuel J, 
Oluyide B, et al. Model of care, Noma Children’s Hospital, 
northwest Nigeria. Trop Med Int Health. 2021;26(9):1088-1097.

16. Dominic C, Farley E, Elkheir N. More than 100 years of neglect: A 
bibliometric analysis of global research on Noma (cancrum oris). 
Trans R Soc Trop Med Hyg. 2021.

17. Rickart AJ, Rodgers W, Mizen K, Merrick G, Wilson P, Nishikawa 
H, et al. Facing Africa: Describing Noma in Ethiopia. Am J Trop 
Med Hyg. 2020;103(2):613.

18. Maley A, Desai M, Parker S. Noma: A disease of poverty presenting 
at an urban hospital in the United States. JAAD Case Rep. 
2015;1(1):18–20.

19. Feller L, Altini M, Chandran R, Khammissa RA, Masipa JN, 
Mohamed A, et al. Noma (cancrum oris) in the South African 
context. J Oral Pathol Med. 2014;43(1):1-6.

20. Marck KW. Noma: A neglected enigma. Lancet Glob Health. 
2013;1(2):e58-e59.

21. Bello SA, Adeoye JA, Oketade I, Akadiri OA. Estimated incidence 
of Noma “A biologic indicator of poverty” in north central Nigeria: A 
retrospective cross-sectional study. bioRxiv. 2019:549956.

22. Hotez PJ. Forgotten people, forgotten diseases: The neglected tropical 
diseases and their impact on global health and development. John 
Wiley & Sons; 2021.

23. Yunusa M, Obembe A. Prevalence of psychiatric morbidity and its 
associated factors among patients facially disfigured by cancrum oris in 
Nigeria a controlled study. Niger J Med. 2012;21(3):277-281.

24. Farley ES, Amirtharajah M, Winters RD, Taiwo AO, Oyemakinde 
MJ, Fotso A, et al. Outcomes at 18 mo of 37 Noma (cancrum oris) 
cases surgically treated at the Noma Children's Hospital, Sokoto, 
Nigeria. Trans R Soc Trop Med Hyg. 2020;114(11):812-819.

Speiser S, Langridge B, Birkl MM, Kubiena H, Rodgers W. 
Update on Noma: Systematic review on classification, outcomes 
and follow-up  of patients undergoing reconstructive surgery 
after Noma disease. BMJ Open. 2021;11(8):e046303.

26. Fieger A, Marck KW, Busch R, Schmidt A. An estimation of the
incidence of noma in north‐west Nigeria. Trop Med Int Health.
2003;8(5):402-407.

27. Baratti-Mayer D, Gayet-Ageron A, Cionca N, Mossi MA, Pittet D,
Mombelli A. Acute necrotising gingivitis in young children from
villages with and without noma in Niger and its association with
sociodemographic factors, nutritional status and oral hygiene
practices: Results of a population-based survey. BMJ Glob Health.
2017;2(3):e000253.

28. Baratti-Mayer D, Baba Daou M, Gayet-Ageron A, Jeannot E, Pittet-
Cuénod B. Sociodemographic characteristics of traditional healers
and their knowledge of noma: A descriptive survey in three regions of
Mali. Int J Environ Res Public Health. 2019 Nov;16(22):4587.

29. McGurk M, Marck R. Treatment of Noma: Medical missions in
Ethiopia. British dental journal. 2010;208(4):179-182.

30. Burki T. Facing noma. Lancet Infect Dis. 2016;16(11):1231.

31. Leila Srour M, Marck KW, Baratti-Mayer D. Noma: Neglected,
forgotten and a human rights issue. Int Health. 2015;7(3):149-150.

32. Auluck A, Pai KM. Noma: Life cycle of a devastating sore-case report
and literature review. J Can Dent Assoc. 2005;71(10).

33. Lembo S, De Leonibus C, Francia MG, Lembo C, Ayala F.
Cancrum oris in a boy with down syndrome. J Am Acad Dermatol.
2011;64(6):1200-1202.

34. Barrera J, Connor MP. Noma in an Afghani child: A case report. Int
J Pediatr Otorhinolaryngol. 2012;76(5):742-744.

35. Fleming RA. A Case of Cancrum Oris, with a short critique on the
disease. Trans Med Chir Soc Edinb. 1893;39(3):220.

36. Hatcher J, Williamson L. Noma in a patient with HIV. Lancet
Infect Dis. 2017;17(6):672.

37. Chiandussi S, Luzzati R, Tirelli G, Di Lenarda R, Biasotto M.
Cancrum oris in developed countries. Aging Clin Exp Res.
2009;21(6):475-7.

38. Enwonwu CO. Epidemiological and biochemical studies of
necrotizing ulcerative gingivitis and Noma (cancrum oris) in Nigerian
children. Arch Oral Biol. 1972;17(9):1357-1371.

39. Engels D. Neglected tropical diseases: A proxy for equitable
development and shared prosperity. PLoS Negl Trop Dis.
2017;11(4):e0005419.

Gebretsadik HG

Int J Sch Cogn Psycho, Vol.9 Iss.8 No:1000270 6

Huyghe A, François P, Mombelli A, Tangomo M, Girard M, 
Baratti-Mayer D, et al. Microarray analysis of microbiota of 
gingival lesions in Noma patients. PLoS Negl Trop Dis. 
2013;7(9):e2453.

11. 25.

https://www.ajtmh.org/view/journals/tpmd/61/6/article-p909.xml
https://www.ajtmh.org/view/journals/tpmd/61/6/article-p909.xml
https://www.ajtmh.org/view/journals/tpmd/61/6/article-p909.xml
https://linkinghub.elsevier.com/retrieve/pii/S2214109X13700159
https://linkinghub.elsevier.com/retrieve/pii/S2214109X13700159
https://www.sciencedirect.com/science/article/abs/pii/S0266435602001924
https://onlinelibrary.wiley.com/doi/full/10.1111/tmi.13630
https://onlinelibrary.wiley.com/doi/full/10.1111/tmi.13630
https://academic.oup.com/trstmh/article-abstract/116/5/479/6400480?redirectedFrom=fulltext
https://academic.oup.com/trstmh/article-abstract/116/5/479/6400480?redirectedFrom=fulltext
https://www.ajtmh.org/view/journals/tpmd/103/2/article-p613.xml
https://www.sciencedirect.com/science/article/pii/S2352512614000083?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2352512614000083?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1111/jop.12079
https://onlinelibrary.wiley.com/doi/10.1111/jop.12079
https://www.sciencedirect.com/science/article/pii/S2214109X13700354?via%3Dihub
https://www.biorxiv.org/content/10.1101/549956v1.abstract
https://www.biorxiv.org/content/10.1101/549956v1.abstract
https://www.biorxiv.org/content/10.1101/549956v1.abstract
https://www.google.co.in/books/edition/Forgotten_People_Forgotten_Diseases/29s_EAAAQBAJ?hl=en&gbpv=1&pg=PR9&printsec=frontcover
https://www.google.co.in/books/edition/Forgotten_People_Forgotten_Diseases/29s_EAAAQBAJ?hl=en&gbpv=1&pg=PR9&printsec=frontcover
https://www.ajol.info/index.php/njm/article/view/91035
https://www.ajol.info/index.php/njm/article/view/91035
https://www.ajol.info/index.php/njm/article/view/91035
https://academic.oup.com/trstmh/article/114/11/812/5891771?login=false
https://academic.oup.com/trstmh/article/114/11/812/5891771?login=false
https://academic.oup.com/trstmh/article/114/11/812/5891771?login=false
https://bmjopen.bmj.com/content/11/8/e046303
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1365-3156.2003.01036.x
https://onlinelibrary.wiley.com/doi/full/10.1046/j.1365-3156.2003.01036.x
https://gh.bmj.com/content/2/3/e000253
https://gh.bmj.com/content/2/3/e000253
https://gh.bmj.com/content/2/3/e000253
https://gh.bmj.com/content/2/3/e000253
https://www.mdpi.com/1660-4601/16/22/4587
https://www.mdpi.com/1660-4601/16/22/4587
https://www.mdpi.com/1660-4601/16/22/4587
https://www.nature.com/articles/sj.bdj.2010.159
https://www.nature.com/articles/sj.bdj.2010.159
https://linkinghub.elsevier.com/retrieve/pii/S1473309916304200
https://academic.oup.com/inthealth/article/7/3/149/792433
https://academic.oup.com/inthealth/article/7/3/149/792433
https://manipal.pure.elsevier.com/en/publications/noma-life-cycle-of-a-devastating-sore-case-report-and-literature-
https://manipal.pure.elsevier.com/en/publications/noma-life-cycle-of-a-devastating-sore-case-report-and-literature-
https://www.jaad.org/article/S0190-9622(09)01202-X/fulltext
https://www.sciencedirect.com/science/article/abs/pii/S016558761200105X?via%3Dihub
https://europepmc.org/articles/pmc5285851?pdf=render
https://europepmc.org/articles/pmc5285851?pdf=render
https://linkinghub.elsevier.com/retrieve/pii/S1473309917302633
https://link.springer.com/article/10.1007/BF03327447
https://linkinghub.elsevier.com/retrieve/pii/0003996972901690
https://linkinghub.elsevier.com/retrieve/pii/0003996972901690
https://linkinghub.elsevier.com/retrieve/pii/0003996972901690
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0005419
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0005419
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0002453
https://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0002453

	Contents
	A Retrospective, Multi-Center, Descriptive Cross-Sectional Study to Assess the Epidemiology of Noma: A Psychologically Debilitating Disease in Ethiopia
	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHODS
	Research design
	Sample and setting
	Instruments
	Data analysis

	RESULTS
	Gender proportion of the Noma cases
	Age at the admission of the Noma cases
	Residential regions of the Noma cases
	Admission time of Noma cases in years
	Time of appearance of Noma
	Noma-induced facial defects pattern

	DISCUSSION
	CONCLUSION
	REFERENCES




