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ABSTRACT

Objective: To identify the knowledge and awareness level of human 

mpox viral infection among healthcare workers in southwestern 

Nigeria.

Methods: A cross-sectional study was conducted in Ekiti State, 

southwest Nigeria among 316 healthcare workers that were selected 

through a systematic random sampling. Data were collected with 

the aid of a semi-structured, self-administered questionnaire. The 

Chi-square test and binary logistic regression were used to find the 

association between the independent and dependent variables. The 

significance level was set at P-value <0.05.

Results: Two hundred and twenty-two (70.3%) of the respondents 

were aged ≤40 years, mean age (36±9) years, 189 (59.8%) were 

female, 306 (96.8%) were Christians, and 203 (64.2%) were 

married. Three hundred and fourteen (99.4%) of the respondents 

were aware of mpox infection. Main sources of information about 

mpox were medical education (44.0%), radio/television (32.0%) 

and newspaper (21.0%). However, among those aware of the 

disease, 209 (67.0%) demonstrated poor knowledge levels. Longer 

than 5 years’ experience of medical practice was the only significant 

predictor of higher knowledge level of the disease (OR 1.76, 95% CI 
1.01-3.06; P=0.046).

Conclusions: Despite the high awareness level of mpox infection 

among healthcare workers, there still exists a huge knowledge gap. 

It is recommended that targeted intervention could be directed 

towards continuous medical education and simulation exercises 

on re-emerging infectious diseases like mpox to improve the 

knowledge of the healthcare workers.

KEYWORDS: Awareness; Knowledge; Human mpox viral 

infection; Healthcare workers; Nigeria

1. Introduction

  Since the eradication of smallpox in 1980, human monkeypox 

(mpox) which used to be a rare disease has gradually become a 

public health threat with increasing incidence, spreading into new 

regions[1-4]. Human mpox is a re-emerging viral zoonotic disease 

that affects people in the tropical rainforest areas of west and 
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Significance

Human mpox is a re-emerging viral zoonotic disease, and a 
public health threat that affects people in the tropical rainforest 
areas of west and central Africa. It is occasionally exported to 
other regions of the world. Despite the high awareness level of 
Mpox infection among healthcare workers, there still exists a 
huge knowledge gap observed in its diagnosis, prevention, and 
treatment of mpox infection. 
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central Africa. It is occasionally exported to other regions of the 

world[2,5-8].

  Mpox is caused by the mpox virus, a member of the Orthopoxvirus 
genus in the family Poxviridae; it is closely related to variola virus 

causing smallpox, vaccinia virus (proforma of smallpox vaccine), 

and cowpox virus[4,9,10]. Human mpox resembles smallpox disease, 

but it is milder in severity. It has two clades/strains: a milder West 

African strain and a more severe Central African strain[10,11]. The 

major clinical signs and symptoms include fever, intense headache, 

lymphadenopathy, back pain, myalgia, intense asthenia, maculo-

papular rash, vesicles, pustules, and crusts[6,12]. There are 4 stages 

of the rashes: macular (a flat lesion), papula (an elevated lesion), 

vesicular (a fluid-filled lesion) and pustular (an inflamed, pus-

filled lesion) and scab and flake appears afterwards[12]. It has an 

incubation period of 5-21 days, and it is largely a self-limiting 

disease with the symptoms lasting for 2 to 4 weeks[6,11]. However, 

severe cases can occur, leading to complications like pneumonitis, 

encephalitis, sight-threatening keratitis, and secondary bacterial 

infections[13], and its case fatality ratio is at 3%-6%[11]. Mpox 

is transmitted to human beings through direct close contact 

(human case or infested animal), or indirectly through material 

contaminated with the virus[6,11]. The disease spreads through 

direct close contact with infectious rash, scabs, body fluids, and 

respiratory secretions[12]. Vertical transmission of mpox from an 

infected pregnant mother to her unborn child can also occur[12]. The 

use of universal, contact and respiratory precaution has been the key 

practices in infection prevention control among healthcare workers 

(HCWs)[6,11].

  Mpox virus was first isolated among research monkeys in 

Copenhagen, Demark in 1958. However, the first human case was 

reported in the Democratic Republic of Congo in 1970. Several 

other cases have been identified in Africa since then: Cote d’voire, 

Liberia, Sierra Leone, Gabon, Cameroon, Republic of Congo, 

Central African Republic and South Sudan[3,6,13-16]. Other regions 

of the world have equally witnessed a sudden rise in the number of 

cases of human mpox (USA, UK, Singapore, and Israel)[3,10]. Some 

of these cases had visited Nigeria in the recent past[3,11].  

  The first three cases of human mpox reported in Nigeria were in 

1971 and 1978[6]. Two cases of mpox were recorded and reported 

in 1971, one of which occurred in an unvaccinated four-year-old 

child[6]. The next mpox case reported was about 40 years later, 

in September 2017 when Nigeria witnessed a re-emergence and 

outbreak of mpox with a surging number of cases[6]. Interestingly, 

the total number of confirmed cases in 2017, 2018, 2019, 2020, 

2021 were 88, 49, 47, 8 and 34, respectively[6,17]. However, from 

January to May 29, 2022, there was a total number of 66 suspected 

cases and 21 confirmed cases, bringing a total number of confirmed 

cases between 2017 and May, 2022 to 247[15]. Furthermore, the total 

number of death was 9, with a case fatality rate of 3.6%[17]. Initially, 

the outbreak occurred majorly in the southern parts of the country 

but it is gradually moving to the northern states, and has affected 

32 of the 36 states of Nigeria[17]. Ekiti state, however, has had two 

confirmed cases so far[17]. The different public health measures used 

include enhanced surveillance and health worker training, as well 

as case isolation, contact-tracing and quarantine of healthy exposed 

individuals[6]. Nonetheless, cases continue to occur in Nigeria on 

a sporadic basis, indicating that the disease may be endemic in the 

Ekiti state[9,18].

  The awareness and knowledge level of human mpox among 

HCWs (which includes aetiology, symptomatology, transmission, 

treatment and prevention and control) are crucial if the disease is to 

be well-controlled[14]. Among the general population and medical 

students, studies from Saudi Arabia revealed 48% and 28% had 

high knowledge of mpox, respectively[19,20], however, only 55% 

of physician in Saudi Arabia had good knowledge of mpox[21]. 

In another study on awareness of mpox, Gallé et al. revealed low 

awareness level (26.7%) among Italian adults[22]. Similarly, only 

27% of the HCWs in Italy were aware of mpox before May 2022; 

the knowledge level was unsatisfactory (52%) across all HCWs 

groups[23]. Furthermore, the World Health Organization revealed 

that one of the problems being faced in the prevention of the re-

emergence of mpox, was the lack of knowledge about the virus, 

particularly among the HCWs[13]. The formerly rare disease may 

have become endemic within Nigeria[17], especially in the southern 

part where Ekiti state is located[6]. The rapidly increasing number 

of human mpox cases shows the importance of prevention, early 

detection, and quick public health response by the HCWs. Hence, 

this study investigated awareness and knowledge level of mpox 

viral infection among healthcare workers in Ekiti State, Southwest, 

Nigeria.

2. Subjects and methods

2.1. Study area and study participants

  The cross-sectional study was conducted in Ekiti state, Southwest 

Nigeria, from 1st July 2022 to 30th September 2022. Ekiti state is 

one of the 36 states of Nigeria with the capital located at Ado-Ekiti. 

The study was conducted among doctors and nurses in the state, 

who are the key professionals who make diagnosis in the health 

facilities. The population of the doctors and nurses was 2 075 (650 

doctors and 1 425 nurses) in the state. 

  Inclusion criteria: All doctors who registered with the Medical and 

Dental Council of Nigeria were considered eligible while all nurses 

who have registered with the Nursing and Midwifery Council of 

Nigeria were considered eligible. Exclusion criteria: All eligible on 

leave or who declined were excluded from the study.



247 Knowledge of human mpox viral infection

2.2. Sample size determination

  The minimum sample size used for this study was calculated using 

the Fischer’s formula[24] for descriptive (proportions) studies for 

population <10 000. 

  N=Z2pq/d2 =304, z=standard normal derivate set at 1.96, d=degree 

of desired accuracy was 0.05; P=the proportion with a particular 

characteristic determined from a previous study[13] was 0.365. 

Adjusting for a non-response, assuming a non-response rate of 10%. 

Hence the study sample size was 338 participants.

2.3. Sampling technique

  Systemic random sampling was used (Supplementary Figure 1). 

A list (sample frame) of registered doctors and nurses was collected 

from the Medical and Dental Council of Nigeria and Nursing and 

Midwifery Council of Nigeria. 

  With a sample size of 338, equal proportion of doctors and nurses 

were used, hence a sample of 169 doctors and nurses were selected 

by systematic random sampling. The sampling interval (kth) was 

determined (for each group of HCWs) by dividing the total of 

number of healthcare workers by the desired sample size. 

2.4. Study instruments

  The study tool for quantitative data collection was adapted 

and pretested[13,19]. It was a 41-itemed, semi-structured, self-

administered questionnaire. The reliability of the instrument 

(Cronbach alpha=0.72) was guaranteed by the pretesting of the 

questionnaires on 34 subjects that were not included in the study. 

Furthermore, appropriate corrections were made to the questionnaire 

after pre-testing, while face and content validity was done by 

epidemiology experts.	

2.5. Data collection

  Data were collected using the 41-itemed quantitative data tools. 

Four research assistants and two supervisors were recruited and 

trained for the purpose of data collection. Each selected HCW was 

visited at their workplace and questionnaire was filled after consent 

was given. Each filled questionnaire was checked daily for accuracy 

and completeness. Field supervision, daily briefing, and review of 

activities were carried out.

2.6. Study variables

  The independent variables included socio-demographic (age, sex, 

religion, marital status, etc.) and socio-economic characteristics 

(level of education, occupation, and household income) and 

workplace factors while the dependent variables were awareness 

level and knowledge level of the respondents on monkeypox virus 

(MPXV) infection. The 2-itemed questions on the awareness level 

of respondents on MPXV infection were scored to determine if 

they were aware or unaware. Positive responses were scored 1 

while negative responses were scored 0 (with a maximum score 

of 2 and minimum score of 0). Respondents were categorized 

as aware if they scored 2 points and unaware if the score was ≤1 

point. The 25-itemed questions on the knowledge of respondents 

on MPXV infection were scored to determine if they had good 

or poor knowledge of MPXV infection. Positive responses were 

scored 1 while negative responses were scored 0 (with a maximum 

score of 25 and minimum score of 0 points). Respondents were 

categorized as had good knowledge if they scored ≥20 points and 

were considered to indicate poor knowledge if scores were <20 

points[13,19]. 

2.7. Statistical analysis

  Data were entered and analysed using Statistical Package for 

Social Sciences version 27. Univariate analysis was done using 

frequency distribution tables, charts and graphs. Bivariate (Chi-
square) and binary logistic regression analysis was done to find 

association between the outcome variables and independent 

variables. The significance level was set at P-value ≤0.05.

2.8. Ethical considerations

  Ethical clearance was obtained from the Ethics and Review 

Committee of the institution (EKSUTH/A67/2022/7/001). The 

study objectives and its protocol were thoroughly explained to the 

respondents. Confidentiality and autonomy were strictly maintained. 

Written informed consent was obtained from all participants. 

3. Results 

  A total of 338 questionnaires were distributed, however, only 316 

respondents completed the questionnaire, which gave a respondent 

rate of 93%.  

  Table 1 reveals the socio-demographic characteristics of the 

respondents: 70.3% of the respondents were aged ≤40 years, 

with a mean age of (36±9) years. One hundred and eighty-

nine (59.8%) of the respondents were female, 306 (96.8%) 

were Christians, and 203 (64.2%) were married. The socio-

economic factors revealed that 169 (53.7%) of the respondents 

were nurses,  and 281 (88.9%) had ter t iary educat ion. 
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Table 1. Socio-demographic characteristics of the respondents (N=316).

Variable   n (%)

Age, years

 ≤40 222 (70.3)

  >40   94 (29.7)
Sex
  Male 127 (40.2)
  Female 189 (59.8)
Religion
  Christianity 306 (96.8)

  Islam     9 (2.9)
  African traditional     1 (0.3)
Ethnic group
  Yoruba 279 (88.3)
  Igbo   27 (8.5)
  Others   10 (3.2)
Marital status
  Single 110 (34.8)
  Married 203 (64.2)
  Separated/divorced     1 (0.3)
  Widowed     2 (0.7)
Highest level of education attained/completed
  Secondary     1 (0.3)
  Tertiary 281 (88.9)
  Master/Ph.D   34 (10.8)
Occupation
  Doctors 147 (46.5)
  Nurses 169 (53.5)
Average monthly earning (NGN)
  18 001-100 000   47 (14.9)
  100 001-200 000 123 (38.9)
  200 001-400 000 110 (34.8)

  >400 000   36 (11.4)

Ph.D: Doctor of philosophy, SD: Standard deviation, NGN: Nigerian 
Naira.

Table 2. Workplace characteristics of the respondents (N=316).

Variable n (%) 
Doctor’s grade (n=140) 
  Consultant/CMO/MOH 20 (6.3)
  Senior resident/PMO 30 (9.5)
  Junior resident/SMO   56 (17.7)
  Medical officer 23 (7.3)
  House officer 18 (5.7)
Nurse’s grade (n=176)
  Director nursing service/Deputy DNS   1 (0.3)
  Assistant director of nursing service   7 (2.2)
  Chief nursing officer 25 (7.9)
  Assistant chief nursing officer   34 (10.8)
  Senior nursing officer 30 (9.5)
  Nursing officer 1   37 (11.7)
  Nursing officer 2   35 (11.1)
Practice area
  Ado-Ekiti State Capital 246 (77.8)
  Others Outside Capital   70 (22.2)
Workplace type
  Primary Health Centre   6 (1.9)
  General hospital 15 (4.7)
  Tertiary hospital 274 (86.7)
  Private hospital 21 (6.7)
Medical experience (years of practice)
 ≤5 133 (42.1)
  >5 183 (57.9)

CMO: Chief medical officer, MOH: Medical officer of health, PMO: 
Principal medical officer, SMO: Senior medical officer, DDNS: Deputy 
director of nursing service.

  Among the doctors, 56 (17.7%) were junior residents/senior 

medical officers while among the nurses, nursing officer 1 had 

the largest proportion (37, 11.7%). However, majority of the 

respondents practice in the tertiary facility 274 (86.7%), with a 

large proportion 183 (57.9%) having >5 years’ experience, and 246 

(77.8%) practice in Ado-Ekiti (Table 2).

  Table 3 revealed that majority (314, 99.4%) of the respondents 

had heard about MPXV infection. Also, awareness level of mpox 

among the respondents was high (99.0% aware and 1.0% unaware).

The three common sources of information about mpox were 

medical education (44.0%), radio/television (32.0%) and newspaper 

(21.0%).

Table 3. Awareness of healthcare workers to knowledge questions about  

mpox [N=316, n (%)].

Awareness questions Yes No 
Q1 Have you ever heard about human mpox 

before?
314 (99.4) 2 (0.6)

Q2 Have you ever received information about 
human mpox from medical education, 
seminars, colleagues, newpaper or radio/
television, *others?

314 (99.4) 2 (0.6)

Q3 Source of information (multiple response)
1. Medical education 138 (43.9)
2. Radio/television 100 (31.8)
3. Newspapers   65 (20.7)
4. Colleagues   53 (16.9)
5.Semiars/adult education   43 (13.7)
6.Others 19 (6.1)

*Others=social media, friends and text messages.

  Table 4 revealed the responses of the participants to the knowledge 

questions concerning mpox. Twenty (6.4%) respondents did not 

know the cause of mpox; 148 (47.1%) did not know if the diseases 

are endemic in Nigeria. Concerning the transmission of MPXV 

infection, 162 (51.6%) and 155 (49.4%) did not know whether 

the disease could be spread through close contact during sexual 

intercourse or vertically transmitted, respectively. Two hundred 

and thirty-two of the respondents (73.9%) did not know the 

symptoms of mpox. Also, only 164 (52.2%) of the respondents 

could correctly describe the rash. One hundred and ninty-five 

(62.1%) of the respondents could not correctly say if a vaccine 

was recommended. Furthermore, 198 (63.1%) of the respondents 

incorrectly answered there was an available recommended treatment 

for mpox. Knowledge of treatment with smallpox antiviral, though 

not recommended, may be used, this was supported by only 176 

(56.1%) of the respondents. Also, 53 (16.9%) do not know that 

supportive treatment is crucial in the management of the mpox. 

Overall, (209, 67.0%) of the respondents demonstrated poor 

knowledge level concerning mpox.

  Table 5 revealed the relationship between the factors (socio-

demographic, socio-economic and workplace factors) and 
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Table 4. Knowledge of healthcare workers to knowledge questions about mpox (N=314, n (%)].

Knowledge questions Correct Incorrect

Q1 Type of the etiology agent of mpox 297 (94.6) 17 (5.4)

Q2 Mpox is a rare disease 258 (82.2)   56 (17.8)

Q3 Mpox is endemic in Nigeria 166 (52.9) 148 (47.1)

Q4 Mpox is caused by the mpox virus 294 (93.6) 20 (6.4)

Q5 Mpox is common in the West & Central African countries 239 (76.1)   75 (23.9)

Q6 Human to human-transmission occurs through close contact 286 (91.1) 28 (8.9)

Q7 Transmission from animal to human 279 (88.9)   35 (11.1)

Q8 Transmission from contaminated materials to humans 250 (79.6)   64 (20.4)

Q9 Close contact during sexual transmission 152 (48.4) 162 (51.6)

Q10 Vertical transmission 159 (50.6) 155 (49.4)

Q11 Mpox is similar to smallpox 234 (74.5)   80 (25.5)

Q12 Symptom of mpox   82 (26.1) 232 (73.9)

Q13 Rash characteristics 164 (52.2) 150 (47.8)

Q14 Incubation period 281 (89.5)   33 (10.5)

Q15 Presence of Lymphadenopathy is a key distinguishing clinical sign 284 (90.4) 30 (9.6)

Q16 Universal precaution is important 302 (96.2) 12 (3.8)

Q17 Isolate the infected cases 297 (94.6) 17 (5.4)

Q18 Use of PPE is very important(including facemask and hand gloves) 298 (94.9) 16 (5.1)

Q19 Vaccination recommended 119 (37.9) 195 (62.1)

Q20 Avoid close contact with infected patients, animals and infested materials 303 (96.5) 11 (3.5)

Q21 PCR assay and virus isolation can be done to confirm organism 264 (84.1)   50 (15.9)

Q22 ELISA and antigen detection test can be done to detect antigen of MPXV infection 211 (67.2) 103 (32.8)

Q23 There is no approved treatment for mpox infection 116 (36.9) 198 (63.1)

Q24 Smallpox antiviral agent may be given but not recommended by WHO 176 (56.1) 138 (43.9)

Q25 Supporting treatment is crucial to alleviating patient suffering (e.g. use of paracetamol) 261 (83.1)   53 (16.9)

PPE: Personal protective equipment, PCR: Polymerase chain reaction, ELISA: enzyme-linked immunoassay, MPXV infection: Mpox viral infection, WHO: 

World Health Organization.

Table 5. The relationship between the factors and knowledge level of mpox infections.

Factors Poor knowledge (n=209) Good knowledge (n=105) 氈
2 df P

Age group, years

 ≤40 147 (66.8) 73 (33.2) 0.02 1 0.882

  >40   62 (66.0) 32 (34.0)

Sex

  Male    89 (70.1) 38 (29.9) 1.19 1 0.330

  Female 120 (64.2) 67 (35.8)

Ethnic group

  Yoruba  181 (65.3) 96 (34.7) 2.83 2 0.243

  Igbo    19 (70.4)   8 (29.6)

  Others      9 (90.0)   1 (10.0)

Religion

  Christianity  201 (66.1) 103 (33.9) 1.04 2 0.595

  Islam      7 (77.8)     2 (22.2)

  Traditional worshiper        1 (100.0)     0 (0.00)

Marital status

  Single    77 (70.0) 33 (30.0) 1.65 3 0.647

  Married  130 (64.7) 71 (35.3)

  Separated/divorced         1 (100.0)   0 (0.00)

  Widowed       1 (50.0)   1 (50.0)    

Highest level of education attained

  Secondary       0 (0.00)     1 (100.0) 2.78 2 0.249

  Tertiary   184 (58.6)                      95 (41.4)

  Masters/PHD     25 (73.5)  9 (26.5)

Occupation 

  Doctors   107 (72.8)                      40 (27.2) 2.73 1 0.061

  Nurses   102 (61.1)                      65 (38.9)

Average monthly earning (NGN)

  18 000-100 000     28 (59.6) 19 (40.4) 1.67 3 0.644

  100 001-200 000     84 (69.4) 37 (30.6)

  200 001-400 000     72 (65.5) 38 (34.5)

  >400 000     25 (69.4) 11 (30.6)    

Workplace type

  Primary health centre         6 (100.0)   0 (0.00) 3.82 3 0.282

  General hospital     11 (73.3)   4 (26.7)

  Tertiary hospital   177 (65.1)  95 (34.9)

  Private hospital     15 (71.4)   6 (28.6)

Practice area

  Ado-Ekiti   171 (69.5) 75 (30.5) 4.45 1 0.026*

  Others     38 (55.9) 30 (44.1)

Medical experience (practice years)

 ≤5     96 (72.2) 37 (27.8) 3.27 1 0.045*

  >5   113 (62.4) 68 (37.6)    

NGN: Nigerian Naira. *Statistically significant.
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knowledge level of the HCWs about mpox. Practice area (P=0.026) 

and higher years of medical experience (P=0.045) were the two 

factors significantly related to knowledge level of the respondents 

about mpox. Healthcare workers who had >5 years’ medical 

experience had better knowledge level of mpox than those with ≤5 

years medical experience. Also, HCWs practicing outside Ado-

Ekiti (the state capital) had better knowledge. All other factors (age, 

sex, ethnicity, religion, marital status, educational level attained, 

occupation, income and workplace type) were not statistically 

significant.

  After binary logistic regression analysis, the only significant 

predictor associated with knowledge level of mpox included >5 

years’ medical experience (OR 1.76, 95% CI 1.01-3.06; P=0.046) 

which was statistically significant (Table 6).

Table 6. Binary logistic regression analysis of the predictors associated 

with knowledge level of mpox infection among healthcare workers.

Factors  Adjusted odds ratio (95% confidence interval) P
Medical experience (practice years)
 ≤5 1
  >5 1.76 (1.01-3.06) 0.046*

Practice area
  Ado-Ekiti 1
  Others 1.53 (0.94-2.48) 0.090

*Statistically significant.

4. Discussion

  The outbreak of MPXV infection (which is common in west and 

central Africa) is spreading to almost all parts of the world, raising 

a lot of concerns especially because of the rapid spread and high 

mortality[14,25,26]. The responsibilities on the already overburdened 

frontline HCWs are (coming from COVID-19 pandemic) increasing. 

However, the HCWs are responsible for case detection, case 

reporting, notification and clinical case management of all MPXV 

infection in their health facilities. In order to achieve this, the HCWs 

must be knowledgeable about the disease, hence the study assessed 

the awareness and knowledge level of the HCWs on mpox. Majority 

of the respondents were middle-aged and were professionals having 

at least tertiary medical education.

  This study showed that almost all the participants were aware 

of mpox. This is similar to a study by Lin et al[27] among clinical 

students in Malaysia University (94.4%) and in another study by 

Jairoun et al[28] among University students in United Arab Emirate 

(68.6%). The high level of awareness may have resulted from the 

sensitization created in a COVID-19 pandemic era and social media 

information overload. In addition, the HCWs who may have been 

trained in the diagnosis and management of the MPXV infection in 

the past, and recently during the regular annual surveillance training 

of HCWs. However, in contrast to this study, awareness level 

was low in several other studies among Italian adults and Italian 

HCWs[22,23]. MPXV infection in Nigeria has recorded repeated 

outbreaks over the last six years, bringing a huge health burden; the 

awareness about MPXV has increased in Nigeria when compared 

with the developed countries.

  The key source(s) of information in this study include medical 

education, radio/television, and newspaper. In contrast, the 

sources of information identified among the university students[28] 

revealed that social media (64.5%), television (27.4%), awareness 

campaigns (3.4%) and family/friends (4.8%) were major sources 

of information, also in several studies amongst general population, 

HCWs and medical students in Saudi Arabia[19,20,25], it revealed 

that social media was the most common source of information. This 

differences in the sources of information may have resulted from the 

continuous medical education which was the main mode of medical 

information among the medics, which is usually compulsory and 

part of their trainings (it is compulsory for their yearly renewal of 

practicing license). However, in this part of the world, social media 

is universality used.

  This study also revealed that about two-third of respondents 

had poor knowledge level of mpox, which highlights the huge 

knowledge gap among the HCWs. This is similar to a study by 

Harapan et al[15] in Indonesia among general practioners using 

80% cut-off (>90% of their respondents had knowledge gap among 

general practioners). In addition, Alshahrani et al[21] also revealed 

that 45% of physicians had poor knowledge of MPXV infection. 

Also, Sallam et al. and Alshahrani et al[20,29] revealed poor 

knowledge level among university students and medical students 

in Jordan and Saudi Arabia, respectively. The study by Harapan et 
al[15] used similar cut-off of 80% for the knowledge score, and both 

used a cross-sectional study design. However, the present study used 

a self-administer questionnaire mode of data collection compared 

to an online survey conducted by Harapen et al., which is subject to 

high non-response bias[15]. However, moderate level of knowledge 

was reported among HCWs in Saudi Arabia[25]. Unlike developed 

countries like Saudi Arabia where health training and access to 

internet and social media might be easier, the present study was 

done in a developing country, hence improving their knowledge 

level is critical. In this study, the HCWs showed poor knowledge 

in identifying the symptoms and prevention of mpox, investigation 

and treatment of MPXV infection. This is similar to a study by 

Temsah et al[25] in Saudi Arabia where HCWs had massive gaps in 

their knowledge related to clinical presentation identification and 

vaccination against MPXV infection. 

  This study revealed that having above 5 years’ medical experience 

was the only significant predictor of a higher knowledge level 
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of mpox. Nigeria has witnessed a significant outbreak of mpox 

between 2017 and 2022[30,31]. Hence, HCWs working over the last 

6 years will likely be more informed about mpox than new HCWs 

who have worked less than 5 years. Similarly, a study in Saudi 

Arabia revealed that senior medical students show higher knowledge 

level compared to junior medical students[20]. In contrast, a study 

by Alshahrani et al[21] revealed that female physicians, working in 

the private sector, and having information on human mpox during 

medical school or residency training were associated with a good 

level of knowledge about human mpox. Jairoun et al[27] revealed 

a higher knowledge level among older age group. Similar to this 

study, there was a higher knowledge level among older age but not 

statistically significant. In contrast to our study, another study[25] 

recorded a higher level of qualification, high disease awareness, and 

high worry of contracting the disease, all associated with higher 

knowledge scores for MPXV infection. Furthermore, in another 

study by Harapan et al[14], different factors were observed to affect 

knowledge level which included cut-off of knowledge score and 

younger health workers in Indonesia.

  In conclusion, despite the high awareness level of MPXV infection 

among HCWs, there still exists a huge knowledge gap observed 

especially in identifying the symptoms and prevention of mpox, 

and investigation and treatment of MPXV infection. The common 

sources of information were medical education, radio/television 

and newspaper. Medical experience above 5 years was identified as 

a predictor of higher knowledge level of MPXV infection among 

the respondents. It is recommended that targeted intervention could 

be directed towards continuous medical education and simulation 

exercises on re-emerging infectious diseases like Mpox and the use 

of mass media (radio/television) by public health experts could help 

to improve the knowledge of the HCWs.
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