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Abstract
Background: Poor knowledge can influence timely care-seeking among persons with Buruli ulcer disease (BUD). 
Objectives: To assess community knowledge, attitude and stigma towards persons with BUD in endemic settings of  Southern 
Nigeria.
Methods: This was a cross-sectional survey conducted among adult community members in four States of  Southern Nigeria. A 
semi-structured interviewer-administered questionnaire was administered to all participants. 
Results: Of  491 adults who completed the survey, 315 (64.2%) belonged to the ≤40 years age group, 257 (52.3%) were males 
and 415 (84.5%) had some formal education. The overall mean (SD) knowledge score was 5.5±2.3 (maximum 10). Only 172 
(35.0%) of  the participants had a good knowledge of  BUD. A total of  327 (66.6%) considered BUD as a very serious illness. 
Also, there was a high-level of  stigma against BUD patients; 372 (75.8%) of  the participants felt compassion for and desire to 
help them, 77 (15.7%) felt compassion but tended to stay away from them, and 53 (10.8%) feared them because they may infect 
them with the disease. Having a formal education and ethnicity were independent predictors of  good knowledge of  BUD.
Conclusion: There is poor community knowledge of  BUD in endemic settings of  Southern Nigeria which influenced the atti-
tude and perceptions of  community members towards persons with BUD
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Background
Buruli ulcer disease (BUD) is a skin disease caused by My-
cobacterium ulcerans-a bacterium related to those that cause 
tuberculosis and leprosy1-3. The exact mode of  the disease 
transmission to humans is still not clear1. The main risk 

factors of  M. ulcerans infection is contact with swampy 
areas and swimming in slow-flowing rivers or streams2-3. 
BUD occurs mainly in tropical and subtropical regions 
except in Australia, China and Japan1. Most cases of  BUD 
reported from Africa annually come mainly from West 
and Central Africa, including Benin, Cameroon, Côte 
d’Ivoire, Democratic Republic of  the Congo and Gha-
na1. In 2014, 12 of  these 15 countries that regularly report 
data to the World Health Organization (WHO) notified 
2200 new cases of  BUD2. This figure was more than 50% 
less than the number of  cases they notified in 2009 – in-
dicating that except for a few countries, the number of  
BUD cases has declined since 20102.

African Health Sciences Vol 19 Issue 2, June, 2019

African 
Health Sciences

© 2019 Nwafor  et al. Licensee African Health Sciences. This is an Open Access article distributed under the terms of  the Creative commons Attribution 
License (https://creativecommons.org/licenses/BY/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original 
work is properly cited.   

2100



In Nigeria, BUD was first reported from Benue in 1967 
in four patients4. Since then, until recently, there have 
been scanty reports from different States in Southern Ni-
geria4-5. Recently, in 2012 a BUD prevalence of  18.7 per 
100,000 population (range: 6.0 to 41.4 per 100,000) was 
reported in Ogoja territory, Nigeria6. So far, BUD cases 
have been reported from over 8 States of  Nigeria viz. Ad-
amawa, Benue, Cross River, Akwa Ibom, Enugu, Anam-
bra, Delta, Ogun and Oyo4-8. Recent reports from Nigeria 
indicate that the number of  new BUD cases diagnosed 
is increasing every year6-8. As a result, there is a growing 
interest in BUD in the country and case finding strategies 
for BUD in Nigeria are being scaled-up6-8. 
BUD patients have been found to have substantial delays 
in seeking appropriate care thereby incurring catastrophic 
costs as well as acquiring secondary bacterial infections 
as complications7-8,10. Thus, due to late presentation, they 
may require extensive surgery and management of  the 
resultant disability9. There is a paucity of  research on 
community knowledge of  BUD in endemic settings of  
West Africa11-14. The WHO recommends evaluation of  
community-level understanding of  BUD in order to de-
sign culturally-appropriate and behaviourally-feasible pre-
vention and treatment interventions15. This data is crucial 
in informing the need for changing policies in improv-
ing BUD control programme. Therefore, the aim of  this 
study was to assess community knowledge, attitude and 
stigma of  BUD in endemic communities in Southern Ni-
geria.

Materials & methods
Study design
This was a community-based cross-sectional survey of  
BUD-endemic settings in Southern Nigeria between July 
and August 2016.

Study area and population
The study was carried out in four States (Cross River, 
Anambra, Delta and Ogun) in Southern Nigeria. The 
States belong to the tropical rain-forest belt characterised 
by several features including rivers and swamps. In each 
of  the selected States two local government areas (basic 
management units) notifying the highest number of  BUD 
cases where an active case finding intervention for BUD 
was ongoing were used as the study sites. Thus, eight local 
government areas consisting of  Ogoja and Yala (Cross 
River State), Ogbaru and Anambra East (Anambra State), 

Okpe and Ethiope East (Delta State) and Yewa South and 
Yewa North (Ogun State) having an estimated population 
of  more than one million people constituted the study 
site. The study participants were heads of  households or 
the next available adult (>18 years) in a selected house-
hold in the study communities.

Sampling
Using household census data obtained from each of  the 
selected local government area administrative headquar-
ters, 65 households were selected through simple random 
sampling from each participating local government area 
(i.e., 130 households per State). In each selected house-
hold, the head of  the household or the next available 
adult was interviewed.  

Sample size
Sample size was calculated using OpenEpi 16. A min-
imum sample of  384 persons will be able to detect an 
estimated 50% prevalence of  community members with 
good knowledge of  BUD at 95% confidence level and 
an absolute sampling error of  0.05. In this study, we in-
creased the sample size to 520 households to allow for 
attrition and further multivariable analysis.

Instruments and data collection
The study instrument was an interviewer-administered 
questionnaire which had been piloted and validated. This 
questionnaire had four sections namely: demographics; 
knowledge of  BUD; attitude towards the BU disease 
sufferers; and stigma towards persons with BUD. The 
knowledge component consisted of  10 questions cover-
ing the awareness, aetiology, clinical presentation, trans-
mission, treatment and prevention. The questions con-
sisted of  factual statements that participants responded 
to with “yes”, “no” or “I don’t know” options. A scoring 
system was applied to assess the level of  knowledge of  
each respondent and one point was awarded for each cor-
rect answer. No point was given for an incorrect answer. 
In addition, participants were also asked further specif-
ic questions regarding their perceptions of  the causes, 
transmission, treatment and prevention of  BUD. Five 
questions each related to attitudes towards the disease, 
and stigma against persons suffering from the disease 
were also applied.

The survey instrument was reviewed by a group of  aca-
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demics, infectious disease physicians, epidemiologists and 
public health physicians within the State Tuberculosis, 
Leprosy and Buruli ulcer Control Programmes of  Cross 
River, Anambra, Delta and Ogun States who considered 
it to have face validity. Minor modifications were made to 
the initial questionnaire following their review. Pre-test-
ing was performed among 20 adult community members 
in Ayamelum local government area, Anambra State not 
used for the survey which also led to minor changes in 
the initial questionnaire.
Two locally recruited research assistants with higher ed-
ucation and had participated in a standardised training 
session were recruited to administer the questionnaire in 
each State. 

Data analysis
The data were double-entered, and analysed using Epi 
Info 3.4.1 (CDC, Atlanta, GA USA). A composite score 
for knowledge of  BUD was estimated for each respon-
dent. Respondents with a knowledge score of  ≥70% 
were considered to have good knowledge and those with 
<70% were considered to have poor knowledge of  BUD. 
Continuous variables were summarised as means (± stan-
dard deviation SD) and while categorical variables were 
summarised as proportions. Group comparisons were 

made using the χ2 test. A multivariable logistic regression 
analysis was performed to identify predictors of  good 
knowledge of  BUD. A p-value <0.05 was considered sig-
nificant.

Ethical approval
The study was approved by the Ethics and Research Ad-
visory Board of  the German Leprosy and TB Relief  As-
sociation, Nigeria. Approval was also obtained from the 
State TB, Leprosy and Buruli ulcer Control Programme 
in the study States. All participants gave an oral informed 
consent to participate in the survey. 

Results
Demographic characteristics of  respondents 
A total of  491 respondents with complete data were in-
cluded in the final analysis. The respondents consisted 
of  257 (52.3%) male, and 315 (64.2%) were aged ≤40 
years (Table 1). Most of  the respondents were Christians 
453 (92.3%), married 351 (71.5%), farmers 415 (84.5%), 
and had formal education i.e., completed at least six years 
of  schooling 416 (84.7%). Only 66 (13.5%) of  the re-
spondent households had a regular income source, 226 
(46.0%) had irregular income sources and 119 (40.5%) 
had no defined income source (Table 1).
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Knowledge of  Buruli ulcer disease
The respondents were assessed regarding their knowl-
edge of  BUD (Table 2). The overall mean (SD) knowl-
edge score was 5.5±2.3 (maximum 10) suggesting that 
they generally had a fair knowledge of  BUD (Table 2). 
However, the most knowledge deficit was in identifying a 
key risk factor of  BUD: only 152 (31.0%) of  the respon-
dents could identify one key risk factor of  BUD. Other 
major knowledge deficits were: only 240 (48.9%) knew 
that BUD cannot be transmitted through contact with 
infected persons, only 271 (55.2%) of  the respondents 
knew that BUD can be prevented and only 167 (34.0%) 
identified at least one correct preventive measure against 

BUD (Table 2). Older individuals (>40years) tended to 
have better awareness of  BUD compared with young-
er respondents (86.9% vs. 77.5%; p = 0.01). However, 
they were less likely to identify a key risk factor of  BUD 
(24.4% vs. 34.6%; p = 0.02), less likely to know that BUD 
can be prevented (50.6% vs. 57.8%; p = 0.017), less likely 
to identify one correct preventive measure against BUD 
(25% vs. 39.1%; p = 0.002). Overall, only 172 (35.0%; 95% 
C.I. 30.8 to 39.5%) of  the respondents had a good knowl-
edge of  BUD (Table 3).The proportion of  respondents 
with good knowledge of  BUD varied across the study 
States: 46.2% (60/130) in Cross River, 30.2% (38/126) in 
Anambra, 22.3% (27/121) in Delta, and 41.2% (47/114) 
in Ogun State (P <0.001). 

 
Table 1: Socio-demographic characteristics of the respondents (N = 491) 

 
Variables n (%) 
Age group (years)  
     ≤40 315 (64.2) 
     >40 176 (35.8) 
  
Gender  
     Female 234 (47.7) 
     Male 257 (52.3) 
  
Educational status  
     No formal education 75 (15.3) 
     Primary 153 (31.2) 
     Secondary 211 (43.0) 
     Tertiary 52 (10.6) 
  
Marital status  
     Single 118 (24.0) 
     Married 351 (71.5) 
     Widowed 22 (4.5) 
  
Ethnic group  
     Igbo 128 (26.1) 
     Other 250 (50.9) 
     Yoruba 113 (23.0) 
  
Religion  
     Christianity 453 (92.3) 
     Islam 18 (3.7) 
     Traditional religion 20 (4.1) 
  
Occupation  
     Civil service 44 (9.0) 
     Farmer 415 (84.5) 
     Other 32 (6.5) 
  
Monthly household income sources  
     Irregular 226 (46.0) 
     No defined income 119 (40.5) 
     Regular income 66 (13.5) 
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Table 2: Respondents knowledge of Buruli ulcer disease according to their age groups 
 

Variable n (% ) correct 
Total 

n (% ) correct  
(≤40 years) 

n (% ) correct 
(>40 years)  

P-value 

Overall 491 315 176  
     
Ever heard about the Buruli ulcer 
disease  

397 (80.9) 244 (77.5) 153 (86.9) 0.01 

Had an information source of Buruli 
ulcer disease (N = 397) 

397 (100) 244 (100) 153 (100) 0.99 

Identified a key risk factor of Buruli 
ulcer disease 

152 (31.0) 109 (34.6) 43 (24.4) 0.02 

Identified two or more clinical 
presentation of  Buruli ulcer disease 

378 (77.0) 237 (75.2) 141 (80.1) 0.22 

Knew that Buruli ulcer cannot be 
transmitted through contact with 
infected persons 

240 (48.9) 146 (46.3) 94 (53.4) 0.20 

Knew that Buruli ulcer disease 
cannot be transmitted through 
formites 

454 (92.5) 291 (92.4) 163 (92.6) 0.92 

Knew that Buruli ucer disease can 
be prevented 

271 (55.2) 182 (57.8) 89 (50.6) 0.017 

Identified at least one correct 
preventative method against Buruli 
ulcer 

167 (34.0) 123 (39.1) 44 (25.0) 0.002 

Knew that Buruli ulcer disease 
could be cured 

409 (83.3) 257 (81.6) 152 (86.4) 0.39 

Identified that Buruli ulcer disease 
could be cured though modern 
medications and surgery 

332 (67.6) 211 (67.0) 121 (68.8) 0.69 

 
 

Table 3: Proportions of respondents’ knowledge of Buruli ulcer according to their age group  
 
Variable Total ≤40 years >40years 
 n (%; 95% CI) n (%; 95% CI) n (%; 95% CI) 
Overall 491 315 176 
    
% of 
knowledge 
score 

   

      ≤49     132 (26.9; 23.1 –  31.1 ) 87 (27.6; 22.8 – 33.0) 45 (25.6; 19.3 – 32.7) 
     50 – 59  112 (22.8; 19.2 – 26.8 ) 71 (22.5; 18.1 – 27.6) 41 (23.3; 17.3 – 30.2) 
     60 – 69  75 (15.3; 12.3 – 18.8) 47 (14.9; 11.3 – 19.5) 28 (15.9; 10.8 – 22.2) 
     ≥70 172 (35.0; 30.8 – 39.5) 110 (34.9; 29.7 – 40.5) 62 (35.2; 28.2 – 42.8) 
    
Knowledge 
level 

   

     Good 172 (35.0; 30.8 – 39.5) 110 (34.9; 29.7 – 40.5) 62 (35.2; 28.2 – 42.8) 
     Poor 319 (65.0; 60.5 – 69.2) 205 (65.1; 59.5 – 70.3) 114 (64.8; 57.2 – 71.8) 
 

Some 221 (45.0%) of  the respondents indicated that they 
did not know the aetiology of  BUD, 102 (20.8%) per-
ceived that the disease was caused by an infective organ-
ism, 105 (21.4%) perceived it to be caused by witchcraft, 
95 (19.3%) perceived the disease to be caused by contact 
with swamps, and 63 (12.8%) perceived it was caused by 
swimming in rivers/streams (Figure 1). Furthermore, the 
majority 372 (75.8%) of  the respondents indicated that 

they did not know the mode of  transmission of  BUD. 
However, a few of  the respondents believed it could be 
transmitted through aerosol 36 (7.3%); while others be-
lieved it could be transmitted through fomites in public 
places 37 (7.5%); sharing of  cups for drinking water 24 
(4.9%), or eating from the same plates with affected per-
sons 20 (4.1%). In addition, the respondents had a var-
ied perception on the preventability of  BUD (Figure 1). 
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Some of  the respondents perceived that the disease could 
be prevented by: avoiding swimming in rivers and streams 
89 (18.1%), wearing protective clothing in swamps 78 
(15.9%), or drinking clean/portable water 68 (13.8%). 

Furthermore, 332 (67.6%) of  the respondents perceived 
that BUD can be cured using modern medications and 
surgery, 173 (35.2%) perceived it could be cured by herbal 
remedies only, and 69 (14.1%) perceived it could be cured 
through prayers (Figure 1)

Attitudes to Buruli ulcer disease
A total of  327 (66.6%) and 55 (11.2%) considered BUD 
as a very serious or a somewhat serious illness, respec-
tively (Table 4). Also, 189 (38.5%) and 72 (14.7%) con-
sidered BUD to be a very serious or a somewhat serious 
illness in their community, respectively. The respondents’ 
attitude to being diagnosed with BUD mainly includes; 
fear 120 (24.4%), sadness or hopelessness 116 (23.6%), 

surprise 112 (22.8%) and shame 50 (10.2%). Although 
only 130 (26.5%) of  the respondents had a positive at-
titude towards the curability of  BUD, most indicated 
that their first source of  advice/help following being 
diagnosed with the disease is a healthcare worker, 257 
(52.3%), others indicated that they would seek help from 
their spouse 74 (15.1%), parents 55 (11.2%)  or a close 
friend 25 (5.1%).

Figure 1: Respondents knowledge of  the aetiology, transmission, treatment 
and prevention of  Buruli ulcer in Southern Nigeria
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Community stigma towards persons with Buruli ul-
cer disease
A total of  344 (70.1%) of  the respondents knew a person 
who have or have had BUD in their community (Table 
5). Also, respondents were asked what they felt for per-
sons with BUD (Table 5): 372 (75.8%) felt compassion 
and desire to help them, 77 (15.7%) felt compassion but 
tended to stay away from them, 53 (10.8%) feared them 
because they may infect them with the disease, and 30 
(6.1%) indicated that they have no particular feelings to-
wards them. The respondents were further asked how 
persons with BUD are treated in their community:  277 

(56.4%) of  them indicated that they are allowed to freely 
interact with persons with the disease, 388 (79.0%) indi-
cated that they don’t allow their children to freely interact 
with persons with the disease, 403 (82.1%) reported that 
they don’t allow persons with BUD to work as teachers 
in the community, and 385 (78.4%) indicated that they do 
not welcome persons with BUD into their homes. Only 
202 (41.1%) of  the respondents perceived that some in-
dividuals are more likely to develop BUD than others. 
However, when asked to identify such individuals, their 
answers ranged from men only 31 (6.3%) or women only 
31 (6.3%), to children 107 (21.8%), and only adults 150 
(30.5%).

 
Table 4: Attitude to Buruli ulcer disease among the study respondents (N = 491) 

 
Variable n (%) 
Attitude to seriousness of Buruli ulcer disease as an illness  
     Very serious 327 (66.6) 
     Somewhat serious 55 (11.2) 
     Not very serious 60 (12.2) 
     Don’t know 49 (10.0) 
  
Attitude to seriousness of Buruli ulcer disease in respondent’s community  
     Very serious 189 (38.5) 
     Somewhat serious 72 (14.7) 
     Not very serious 165 (33.6) 
     Don’t know 65 (13.2) 
  
Attitude to the curability of Buruli ulcer disease  
     Yes 130 (26.5) 
     No 283 (57.6) 
     Don’t know 78 (15.9) 
  
Respondent’s reaction to being diagnosed with Buruli ulcer disease  
     Fear 120 (24.4) 
     Surprise 112 (22.8) 
     Shame 50 (10.2) 
     Sadness or hopelessness 116 (23.6) 
     Others 93 (18.9) 
  
Respondents’ first source of advice/help following being diagnosed with Buruli ulcer 
disease 

 

     Healthcare worker / doctor 257 (52.3) 
     Spouse 74 (15.1) 
     Parent 55 (11.2) 
     Close friend 25 (5.1) 
     No one 19 (3.9) 
     Others 61 (12.4) 
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Factors associated with knowledge of  Buruli ulcer 
disease
The relationship between the socio-demographic charac-
teristics of  the respondents and knowledge of  BUD are 
as shown in (Supplementary Tables S1, and S2; Appendix 
1). Good knowledge of  BUD did not differ according to 
age (p = 0.95) or gender (p = 0.70) categories. Also, good 
knowledge of  BUD did not differ according to marital 
status (p = 0.56), religion (p = 0.61), occupation (p = 
0.16) or household income sources (p = 0.09). Howev-
er, respondents with a formal education were more like-
ly to have good knowledge of  BUD compared to those 
with no formal education (p = 0.009), and respondents 

who are from the Igbo and Yoruba ethnic groups were 
more likely to have good knowledge of  BUD compared 
to those from “other” ethnic groups (p = 0.004). Bivari-
ate and multivariable logistic regression analysis was per-
formed to determine socio-demographic predictors of  
good knowledge of  BUD among the respondents (Table 
S2). The independent predictors for good knowledge of  
BUD among the respondents were: completing a prima-
ry adjusted odds ratio (aOR) 2.2, 95% CI 1.04 –5.5 or 
secondary (aOR 3.0, 95% CI 1.4 – 6.1) or a tertiary edu-
cation (aOR 4.5, 95% CI 1.9 – 10.5). Further more, be-
longing to the “other ethnic group” was an independent 
predictor of  lower knowledge of  BUD (aOR 0.6, 95% CI 
0.4 – 0.9). 

Table 5: Community perceptions and stigma towards persons with Buruli ulcer disease (N = 491) 
 
Variable n (%) 
Knew a person/persons who have or have had Buruli ulcer disease  
     Yes 344 (70.1) 
     No 114 (23.2) 
     Don’t know 33 (66.7) 
  
What the respondents feels for persons with Buruli ulcer disease  
     Feels compassion and desire to help 372 (75.8) 
     Feels compassion but tended to stay away from them 77 (15.7) 
     Fears  them because they may infect him/her 53 (10.8) 
     Have no particular feelings towards them 30 (6.1) 
     Others 40 (8.1) 
  
How persons with Buruli ulcer disease are treated in the community  
     We are allowed to freely interact with persons with Buruli ulcer 277 (56.4) 
     We don’t allow our children freely interact with a Buruli ulcer patient 388 (79.0) 
     We don’t allow persons with Buruli ulcer to work as teachers in the community 403 (82.1) 
     We don’t We don’t allow persons with Buruli ulcer to work as teachers in the 
community 

385 (78.4) 

     Most people are friendly to them, but they generally try to avoid him or her 90 (18.3) 
     The community mostly do not support and/or help them 355 (72.3) 
     Other  
  
Respondents perception on some persons being more likely to develop Buruli 
ulcer disease than others 

 

     Yes 202 (41.1) 
     No 185 (37.7) 
     Not sure 104 (21.2) 
  
In your opinion, which persons are more likely to develop Buruli ulcer disease  
     Men 31 (6.3) 
     Women 31 (6.3) 
     Adult male and females 150 (30.5) 
     Children 107 (21.8) 
     Others 42 (8.6) 
     I don’t know 81 (16.5) 
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Table S1: Relationship between respondents profile and knowledge of Buruli ulcer disease in Nigeria 
 
Variables Poor knowledge    

n (%) 
Good knowledge 
 n (%) 

Chi-square P-value 

Age (years)   0.005 0.95 
     ≤40 205 (65.1) 110 (34.9)   
     >40 114 (64.8) 62 (35.2)   
     
Gender    0.15 0.70 
     Female 150 (64.1) 84 (35.9)   
     Male 169 (65.8) 88 (34.2)   
     
Educational status   11.5 0.009 
     No formal education 59 (78.7) 16 (21.3)   
     Primary 97 (63.4) 56 (36.6)   
     Secondary 137 (64.9) 74 (35.1)   
     Tertiary 26 (50.0) 26 (50.0)   
     
Marital status   1.1 0.56 
     Single 81 (68.6) 37 (31.4)   
     Married 225 (64.1) 126 (35.9)   
     Widowed 13 (59.1) 9 (40.9)   
     
Ethnic group   11.2 0.004 
     Igbo 75 (58.6) 53 (41.4)   
     Other 180 (72.0) 70 (28.0)   
     Yoruba 64 (56.6) 49 (43.4)   
     
Religion   0.99 0.61 
     Christianity 297 (65.6) 156 (34.4)   
     Islam 10 (55.6) 8 (44.4)   
     Traditional religion 12 (60.0) 8 (40.0)   
     
Occupation   3.6 0.16 
     Civil service 23 (52.3) 21 (47.7)   
     Farmer 276 (66.5) 139 (33.5)   
     Other 20 (62.5) 12 (37.5)   
     
Income sources   4.8 0.09 
     Irregular 150 (66.4) 76 (33.6)   
     No defined source 134 (67.3) 65 (32.7)   
     Regular 35 (53.0) 31 (47.0)   
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Discussion
This study has shown that majority of  individuals living 
in endemic settings in Nigeria had poor knowledge of  
BUD. Only about a fifth of  them knew that the disease is 
caused by an infective organism; and similar proportions 
reported that it may be caused by contact with swamps or 
witchcraft. Our finding was consistent with reports from 
Cameroon and Ghana which showed a high variation in 
community knowledge of  the aetiology of  BUD with a 
substantial proportion attributing the disease to witch-
craft11-14. This wrong knowledge of  the cause of  BUD 
led affected persons to consult traditional medical practi-
tioners and faith healers for help7,9,11. Although majority 
of  the respondents indicated not knowing the mode of  
transmission of  BUD, only very few (<10% each) inap-
propriately perceived that the disease could be transmit-
ted through fomites, aerosol droplet, handshake or shar-
ing of  household items like cups and plates. It is crucial 
that in undertaking further health education programme 
in populations with BUD there is a need to highlight that 
there is no evidence of  BUD transmission through these 
means.   
Furthermore, less than one-sixth of  the respondents 
correctly knew that wearing of  protective clothing and 
avoiding swimming in rivers and swamps could help in 
the prevention of  BUD. Some of  the respondents inap-

propriately perceived that wearing a mask to cover their 
nose and mouth as well as drinking potable water could 
prevent BUD. Thus, despite a high awareness of  BU in 
the community, respondents generally showed a poor 
knowledge of  its prevention. In addition, we observed 
some variation in the proportion of  respondents with 
good knowledge of  BUD in the study States which fol-
lowed the pattern of  the integration of  the States with 
the BUD Control Programme. Some of  the observations 
in this study disagree with those of  Akoachere et al.,14 in 
Cameroun who found that almost half  (49.4%) of  their 
respondents thought that BUD could be transmitted 
from one person to another. 

Also, we found that a relatively high proportion of  the 
respondents believed in the preventability of  BUD. This 
suggests that the ongoing sensitisation and outreach pro-
grammes in BUD-endemic settings of  Southern Nigeria 
may have contributed to an improved knowledge of  the 
preventability of  the disease. This is unlike a similar study 
in Cameroon which found that more than half  of  the re-
spondents believed BUD cannot be prevented suggesting 
that the community sensitization on BUD in the study 
area is insufficient and needs to be reinforced14. Some of  
the preventive measures mentioned by the respondents 
who perceived BUD to be preventable in this study have 
been reported in previous studies17-19. 

Table S2: Logistic regression analysis of factors associated with good knowledge 
of Buruli ulcer disease in Nigeria 

 
Variables Good knowledge Crude OR  Adjusted OR  Adjusted 
 n (%) (95% CI) (95% CI) P-value 
Age (years)     
     ≤40 110 (34.9) 1 1  
     >40 62 (35.2) 1.01 (0.7 – 1.5) 1.2 (0.7 – 1.8) 0.55 
     
Gender      
     Female 84 (35.9) 1.1 (0.7 – 1.6) 1.1 (0.7 – 1.6) 0.79 
     Male 88 (34.2) 1 1  
     
Educational status     
     No formal education 16 (21.3) 1 1  
     Primary 56 (36.6) 2.2 (1.2 – 4.2) 2.7 (1.4 – 5.5) 0.005 
     Secondary 74 (35.1) 2.0 (1.1 – 3.7) 3.0 (1.4 – 6.1) 0.004 
     Tertiary 26 (50.0) 3.4 (1.6 – 7.4) 4.5 (1.9 – 10.5) <0.001 
     
Marital status     
     Single 37 (31.4) 0.8 (0.5 – 1.3) 0.8 (0.5 – 1.4) 0.44 
     Married 126 (35.9) 1 1  
     Widowed 9 (40.9) 1.2 (0.5 – 3.0) 2.6 (0.9 – 7.0) 0.07 
     
Ethnic group     
     Igbo 53 (41.4) 1 1  
     Other 70 (28.0) 0.6 (0.4 – 0.9) 0.6 (0.4 – 0.9) 0.02 
     Yoruba 49 (43.4) 1.1 (0.7 – 1.8) 1.4 (0.8 – 2.4) 0.27 
     
Income sources     
     Irregular 76 (33.6) 1 1  
     No defined source 65 (32.7) 1.02 (0.7 – 1.5) 1.1 (0.7 – 1.6) 0.76 
     Regular 31 (47.0) 1.7 (1.0 – 2.9) 1.6 (0.7 – 1.6) 0.10 
 
OR; odds ratio, 95% CI = 95% confidence interval 
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This study revealed some positive attitudes towards BUD 
with the majority of  respondents perceiving the illness to 
be a serious problem in their communities. Only few of  
the respondents had a positive attitude towards the cur-
ability of  the disease. As a result, the majority of  respon-
dents will react to a diagnosis of  BUD by being afraid, 
ashamed, surprised or depressed. However, majority of  
them indicated a positive attitude towards appropriate 
care-seeking by identifying a health worker / doctor as 
their choice for advice if  they develop BUD. 
Although majority of  the respondents indicated a willing-
ness to help BUD sufferers, we found a high level of  so-
cial stigma towards persons with BUD. This is consistent 
with other published studies which reported on stigma 
and discrimination faced by patients with BUD11,20,21. This 
high level of  social stigma e.g., not allowing persons with 
BUD to work as teachers, suggests that the stigma demon-
strated may be due to fear of  contacting the disease11,21. 
However, in Ghana there was a high level of  acceptance 
of  BUD-affected persons with persistent community ed-
ucation and exposure to these persons. Stienstra et al.,11 
hypothesised that there may be a link between reduced 
stigma and burden of  BUD in a given area i.e., a greater 
level of  acceptance of  BUD because of  familiarity with 
the disease in an area leads to increased case detection 
and high prevalence rates. 

Only educational status and ethnicity were found to be 
independent predictors of  good knowledge of  BUD. We 
found that all levels of  formal education were predictors 
of  good knowledge of  BUD. Improved education of  
community members could contribute to easy dissemina-
tion of  information. The role of  education in improved 
community knowledge of  BUD has been shown by stud-
ies in Ghana and Cameroun12,14,22. Education remains 
a key instrument in driving social change and helps in 
changing ones perception about a disease e.g., acceptance 
of  BUD patients by community members. We also found 
that ethnicity was an independent predictor of  knowledge 
of  BUD with patients belonging to the “other” smaller 
ethnic groups (besides the major Igbo and Yoruba eth-
nic groups) in the study setting had poorer knowledge 
of  BUD. These communities and the health care workers 
serving them will benefit from further targeted educa-
tional programmes in order to improve their knowledge 
of  the disease23.

This study has some strengths and limitations. A key 
strength of  this study was it was carriedout in communi-
ties in Nigeria where little or no literature is available. In 
addition, it was performed in four States with the highest 
burden of  BUD in Nigeria. Therefore, the findings of  
this study can help stakeholders and other health poli-
cymakers to plan culturally-appropriate and behavioural-
ly-feasible community education and prevention inter-
ventions against BUD in the country. However, as this 
was a descriptive cross-sectional study we cannot make 
any causal inferences. Moreover, there may be other con-
founders and predictors of  knowledge of  BUD not ex-
plored. A qualitative study would strengthen the findings 
of  this study and improve upon these limitations. 

Conclusion
We found that there is poor knowledge of  BUD in en-
demic settings of  Nigeria which influenced the attitude 
of  community members and increased stigma towards 
persons with BUD. We recommend that the National Tu-
berculosis, Leprosy and Buruli Ulcer Control Programme 
of  Nigeria should strengthen community education pro-
grammes on the presentation, known risk factors of  the 
disease and its preventive measures in order to improve 
community attitudes and reduce stigma towards persons 
with BUD. Further emphasis of  such educational pro-
grammes should be on early recognition of  symptoms of  
BUD and prompt referral for appropriate care. 
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