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Assessment of the knowledge of healthcare workers on

monkeypox in Nigeria

Bewertung der Kenntnisse des Gesundheitspersonals tiber Affenpocken

in Nigeria

Abstract

Background: Monkeypox, a re-emerging zoonotic disease caused by
the monkeypox virus (MPXV), poses a public health challenge in Nigeria.
To effectively combat this disease, it is essential to assess the know-
ledge of healthcare workers (HCWs) in Nigeria concerning monkeypox
outbreak.

Methods: A cross-sectional web-based survey with 609 healthcare
workers in Nigeria was conducted using a structured questionnaire to
assess their knowledge of monkeypox. Data were coded and analyzed
with Microsoft Excel and Python in Anaconda Jupyter Notebook.
Results: The majority of respondents (n=318, 52.2%) had good know-
ledge of MPXV but also had knowledge gaps regarding certain symptoms
and disease similarities. Interestingly, respondents were completely
unaware of the possibility of sexual transmission of the disease. How-
ever, they recognized the possible significant impact of monkeypox on
the social and economic lifestyle of Nigerians (n=582, 95.6%,
adjOR=21.181, 95% CI: 14.450-31.051). Respondents had mixed
knowledge regarding the use of smallpox vaccines and antiviral agents
for monkeypox prevention and treatment. Furthermore, a significant
proportion (n=526, 86.4%, adjOR=0.159, 95% Cl: 0.126-0.201) attri-
buted the outbreak to bioterrorism. The logistic regression highlighted
a strong influence of academic qualification, type of healthcare provider,
years of experience, and geopolitical zone of practice, on monkeypox
knowledge in Nigeria.

Conclusion: The study highlights the importance of continuous education
for healthcare professionals in Nigeria to improve monkeypox outbreak
management. Despite their moderate performance, there are knowledge
gaps in critical areas among HCWSs, necessitating further research to
explore reasons and influencing factors for knowledge levels.
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Zusammenfassung

Hintergrund: Affenpocken, eine wiederaufgetretende Zoonose, die durch
das Affenpockenvirus (MPXV) verursacht wird, stellt eine Herausforde-
rung flr die 6ffentliche Gesundheit in Nigeria dar. Um diese Krankheit
wirksam zu bekampfen, ist es wichtig, das Wissen der Beschaftigten
im Gesundheitswesen in Nigeria Uber den Ausbruch der Affenpocken
Zu bewerten.

Methode: Anhand eines strukturierten Fragebogens wurde eine web-
basierte Querschnittserhebung bei 609 Beschaftigten des Gesundheits-
wesens in Nigeria durchgefihrt, um ihr Wissen Uber Affenpocken zu
ermitteln. Die Daten wurden mit Microsoft Excel und Python in Anaconda
Jupyter Notebook kodiert und analysiert.

Ergebnisse: Die Mehrheit der Befragten (n=318, 52,2%) verfugte Uber
gute Kenntnisse Uber MPXV, hatte aber Wissenslicken in Bezug auf
bestimmte Symptome und Ahnlichkeiten mit anderen Krankheiten. In-
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teressanterweise waren sich die Befragten der Méglichkeit einer sexu-
ellen Ubertragung der Krankheit iberhaupt nicht bewusst. Sie erkannten
jedoch die moéglichen erheblichen Auswirkungen der Affenpocken auf
die soziale und wirtschaftliche Lebensweise der Nigerianer (n=582,
95,6%, adjOR=21.181, 95% Cl: 14.450-31.051). Die Befragten hatten
unterschiedliche Kenntnisse tber die Verwendung von Pockenimpfstof-
fen und antiviralen Mitteln zur Vorbeugung und Behandlung von Affen-
pocken. AuRerdem fuhrte ein signifikanter Anteil (n=526, 86,4%,
adjOR=0.159, 95% Cl: 0.126-0.201) den Ausbruch auf Bioterrorismus
zuruck. Die logistische Regression zeigte einen starken Einfluss der
akademischen Qualifikation, der Art des Gesundheitsdienstleisters, der
Jahre an Erfahrung und der geopolitischen Zone, in der man praktiziert,
auf das Wissen uber Windpocken in Nigeria.

Schlussfolgerung: Die Studie unterstreicht, wie wichtig eine kontinuier-
liche Fortbildung des Gesundheitspersonals in Nigeria ist, um den Um-
gang mit dem Ausbruch der Affenpocken zu verbessern. Trotz ihrer
mafigen Fortschritte gibt es bei den Beschéaftigten des Gesundheitswe-
sens Wissensliicken in kritischen Bereichen, was weitere Untersuchun-
gen zur den Grunden und den Einflussfaktoren auf den Wissensstand
erforderlich macht.

Schlusselworter: Affenpocken, Gesundheitspersonal, Kenntnisse, Nigeria

Introduction

Monkeypox is a re-emerging zoonotic disease caused by
the monkeypox virus (MPXV), a double-stranded DNA virus
in the Orthopoxvirus genus and Poxviridae family [1], [2].
Although monkeys and wild rodents are potential reser-
voirs, the specific host remains uncertain [3], [4], [5].
Human transmission occurs via respiratory, skin, or mu-
cous membrane contact with infected animal/human
droplets, fluids, or materials [6].

Following HPMX infection, there is an incubation period
of 7-17 days (or 5-21 days), followed by fever, headache,
fatigue, and lymphadenopathy [7]. As fever subsides,
rashes appear mainly on the face, progressing through
macular, papular, vesicular, and pustular phases [8].
Importantly, monkeypox's clinical presentation resembles
smallpox but with milder symptoms, including lymphaden-
opathy, which is absent in smallpox [9], [10].

The first report of MPXV was in 1958 during an outbreak
in Asian monkeys used for polio vaccine research in
Denmark [11]. It was not classified as a human pathogen
until 1970, when it was found in a patient in the Demo-
cratic Republic of Congo. Since then, it has become en-
demic in Central and West Africa [12]. In 2003, the first
case outside of Africa was reported in the USA, and as of
July 10, 2022, the WHO recorded 8,238 confirmed cases
from 57 non-endemic countries [13]. Scientists attribute
the rising cases to factors such as the end of smallpox
vaccination, virus mutation, ecosystem changes, and in-
creased human-wildlife interactions [14].

A few studies on HMPX knowledge among healthcare
workers (HCWs) exist in Indonesia, Italy, and Saudi Arabia.
In Indonesia, only 10% of 432 general practitioners
demonstrated good knowledge [15]. Italian HCWs had
significant knowledge gaps and underestimated MPXV
as a pathogen [2]. In Saudi Arabia, 18.6% of 398 physi-

cians were educated on HMPX, and many lacked know-
ledge on transmission, differences from other diseases,
evolution, and management [16]. Similar studies should
be conducted in endemic countries, including Nigeria, to
provide an evidence base for policy-making and training.
Nigeria has been significantly affected by HMPX, with
cases dating back to 1971. In 2017, the country experi-
enced the world’s largest HMPX outbreak, and incidents
continued in 2019, affecting multiple states [17], [18],
[19]. The re-emergence of HMPX threatens global health
systems, especially post-Covid-19 [20]. Lack of HMPX
knowledge among HCWs is a major challenge, but limited
studies have assessed it in Nigeria. This study aims to
bridge this gap by assessing Nigerian HCWs knowledge
of HMPX transmission and prevention.

Materials and methods

Study designh and setting

The cross-sectional web-based study took place from
October 2022 to February 2023 and included 609 HCWs
from various fields and workplaces, including tertiary and
general hospitals across Nigeria. It aimed to assess their
knowledge regarding MPXV transmission and prevention.

Sample size estimation

We estimated the sample size based on data from various
sources [20], [21], [22], [23] and news reports [24] on
the distribution of healthcare professions in Nigeria. Using
the Cochran formula, we calculated a sample size of
384 participants, aiming for a 5% margin error at a 95%
confidence interval.
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Data collection tool: We used a semi-structured question-
naire with four parts. The first part gathered socio-
demographic information. The second part included ten
questions about monkeypox signs and symptoms. The
third part contained 12 multiple-choice questions on
monkeypox transmission, and the fourth part had six
multiple-choice questions about monkeypox prevention.
The questions were designed based on prior studies [1],
[2], [25] and WHO information [26]. Respondents used
a three-point Likert scale (true, false, don’t know) to an-
swer.

Pilot study

Before the main study, we conducted a pilot study in-
volving 15 HCWs to ensure question reliability, validity,
and clarity. Expert review further enhanced the question-
naire’s quality.

Reliability: Test-retest reliability was assessed, and
questions with a correlation coefficient above 0.7 were
included in the final questionnaire. The questionnaire
items achieved a Cronbach’s alpha score of 0.786, indi-
cating good internal consistency.

Data collection

The survey was administered both online and in printed
format, with responses collected from September 4" to
October 24", 2022.

We used a convenience sampling method to recruit par-
ticipants, without offering any monetary incentives. Invi-
tations were sent via a Google Template and through
social media platforms such as WhatsApp, Facebook,
Twitter, and Telegram. Printed questionnaires were also
distributed in various hospitals across Nigeria. Parti-
cipants had to provide informed consent before partici-
pating and completed the survey by clicking the “submit”
button. All questions had to be answered for a valid re-
sponse.

Data analysis

Data was coded in MS Excel and analyzed using Anaconda
Jupyter Notebook version 5.6 [27] with Python 3.9 pack-
ages. Statistical significance was set at p<0.05. We used
the Modified Alexander Govern test for statistical hypo-
thesis tests on boxplots and visualized data with Matplot-
lib version 2.2 [28] and Seaborn version 0.11.2 [29].
Statsmodel package version 0.13.5 was used for logistic
regression and the Pearson chi-squared test of independ-
ence [30]. The Cronbach alpha score was calculated with
statistical package for social sciences (IBM SPSS statistics
version 26).

To assess knowledge levels, we calculated median and
mean knowledge scores from participants’ responses to
28 questions. Correct answers received a score of 1,
while incorrect answers received a 0. The median score
was used as a cutoff to categorize knowledge as either
good or poor, due to the negatively skewed distribution

of scores. Participants scoring above the median were
considered to have good knowledge, while those below
were categorized as having poor knowledge of monkeypox
among healthcare providers in Nigeria.

Ethical clearance

The study strictly adhered to ethical guidelines, obtaining
clearance from the Institutional Ethics Committee of the
University of Nigeria, Nsukka. Prior to their participation
in the study, informed consent was obtained from all eli-
gible respondents. To ensure confidentiality, the re-
sponses provided by the participants were handled with
utmost discretion throughout the study period.

Results

Table 1 provides demographic and knowledge score in-
formation for the 609 participants in the healthcare study,
highlighting age, gender, education, practice settings,
experience levels, geographic representation, and know-
ledge scores across different categories. 70.3% of the
participants were 25-35 years old. The sex ratio was al-
most balanced. 81.8% had academic education. 74.2%
were employed in hospitals and represented the group
of people particularly relevant for the research question.
The proportion of doctors was 32.7%, with nurses com-
prising 20.7%. 40.6% had a professional experience of
<2 years, 43.5% of 2-5 years. The participants came
from all parts of Nigeria, with different healthcare quali-
fications and occupations. Phyiscians and healthcare
workers practicing in the Northwest region demonstrated
the highest cumulative knowledge score of 21.75 and
20.85 respectively (Table 1).

The majority of respondents (n=318, 52.2%) had a good
knowledge of MPXV, as they were able to identify the
symptoms, risk factors and prevention of the virus, while
(n=291, 47.8%) had poor knowledge of MPXV (Figure 1).
The distribution of knowledge scores, as illustrated in
Figure 2, exhibits characteristics of a normal distribution,
but with a notable negative skew. This skewness is evi-
denced by a concentration of values towards the right
side of the plot, indicating that a majority of participants
possessed a strong understanding of the subject matter.
However, it is essential to acknowledge the presence of
outliers with lower scores, representing a subgroup of
respondents who demonstrated a weaker grasp of the
topic. The mean knowledge score was calculated at 19.3
(£3.9), which is notably less than the median score of
20.0 (+5.0). This discrepancy between the mean and
median underscores the skewed nature of the distribu-
tion. As a result, utilizing the median score as a measure
of central tendency for the knowledge score is justified
(Figure 2).

Figure 3 presents bar charts categorizing respondents
into two groups: those with good and poor levels of
knowledge for each study question. The results indicate
that the majority of respondents demonstrated a strong
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Table 1: Socio-demographic characteristics of the study participants (n=609)

Item Frequency | Percentage | Knowledge score (KS)
Age (years) <25 114 18.7 19.01
25-35 428 70.3 19.46
3645 56 9.2 18.46
>45 11 1.8 20.27
Gender Male 322 52.9 19.37
Female 287 47.1 19.22
Academic qualification Secondary (high school) 31 5.1 19.18
University/college 498 81.8 18.32
Post-Graduate 80 13.1
Area or field of practice Hospital 452 74.2 19. 80
Laboratory 50 8.2 19.27
Community health 62 10.2 18.48
Academia 36 59 20.44
NGOs 9 1.5 19.0
Type of healthcare provider Physician/doctor 199 32.7 21.75
Pharmacist 219 36.0 18.67
Nurse/midwife 126 20.7 20.88
Medical laboratory scientist 51 8.4 19.94
Radiographer 4 0.7 19.33
Microbiologist 7 1.1 19.86
Physiotherapist 3 05 18.67
Years of experience <2 247 40.6 19.30
2-5 265 43.5 19.07
>6 97 15.9 19.94
Location or area where you Rural 175 28.7 18.35
practice in Nigeria Urban 434 713 19.68
In which of the geopolitical North west 26 4.3 20.85
zones are you practicing? North east 97 15.9 18.33
North central 140 23.0 19.43
South south 42 6.9 18.29
South east 197 32.3 19.34
South west 107 17.6 19.96

GOOD Knowledge

POOR Knowledge

0 50 100 150 200 250 300 350
No. of participants

Figure 1: Bar chart analysis of the cumulative knowledge levels
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Figure 2: Knowledge score distribution

grasp of monkeypox symptoms, transmission, and pre-
vention. However, there was a notable gap in understand-
ing regarding the disease’s natural host and its potential
transmission through contact with contaminated surfaces.
Figure 4 shows images from a news article reporting on
the World Health Organization’s (WHO) confirmation of
3,200 monkeypox cases across 48 countries, including
Nigeria [31]. It provides insights into the global impact of
monkeypox outbreaks and can be a valuable resource
for understanding the disease’s reach.

The virus can spread through various means, e.g., contact
with infected animals, meat consumption, sexual contact
(especially among men who have sex with men) and ex-
posure to respiratory secretions. Key symptoms, such as
elevated temperature, headaches, skin and genital
eruptions, are depicted, along with possible complications
like pneumonitis (lung inflammation ) encephalitis (brain
inflammation), keratitis (eye infections), and bacterial
superinfections (Figure 5, [32]).

Figure 6 displays box plots illustrating knowledge scores
(KS) in the context of socio-demographic factors. Notably,
p-values <0.005 indicate highlight significant disparities
in knowledge. Bar plots without boxes imply limited vari-
ability, indicating a lack of knowledge gaps. The box height
signifies central tendency, and the box length represents
knowledge spread, with wider boxes indicating greater
variability. In general, when considering socio-demograph-
ic groups, only two variables (age and area of practice)

exhibited low variability across the factors, except for the
25-35 age group (KS=19.46) and those in laboratory
practice (KS=19.7). Furthermore, several variables, such
as physicians/doctors (KS=21.75), respondents from the
Northwest region (KS=20.85), healthcare workers in
academia (KS=20.44), nurse/midwife practitioners
(KS=20.88), and respondents aged above 45 years
(KS=20.27) surpassed the median score, signifying a
high level of knowledge with minimal variability, as evi-
denced by the tight distribution of their boxplots
(Figure 6).

Table 2 presents participants’ knowledge of monkeypox,
including percentages, chi-squared test results, adjusted
odds ratios (adjOR), and confidence intervals. Respond-
ents demonstrated good awareness of common mon-
keypox symptoms but showed limited knowledge of less
common symptoms. A substantial proportion (97.4%)
believed vaccines/drugs should be available at their
workplaces (adjOR=35.969, 95% Cl: 22.054-58.666).
Additionally, respondents recognized the heightened risk
of infection among healthcare workers and their house-
holds (98.7%). About 51.6% of respondents agrees that
the outbreak resulted from bioterrorism or conspiracy
theories. Notably, respondents were unaware of sexual
transmission possibilities (adjOR=0.001, 95% CI:
0.000-0.013). Respondents overwhelming (95.6%)
opined that the outbreak can affect the socio-economic
realities in Nigeria. Opinions on the necessity of restricting
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Figure 4: Image of a patient with typical vesiculopustular monkeypox symptoms (adapted from [62])

Monkeypox virus

A scratch or bite
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Headache
Fever

e—— Sore throat
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« s @———— Genital rashes

®&—— muscle ache

Chills and/or sweats

Lack of energy

Pneumonitis

Encephalitis

Keratitis

Secondary bacterial infections

Figure 5: Transmission routes and clinical characteristics of monkeypox (adapted from [61])

animal sales to control monkeypox varied (50.3% deemed
it unnecessary). Respondents had somewhat mixed
knowledge on the use of chickenpox vaccines with good
knowledge at (43.9%), and poor knowledge at (56.1%).
Knowledge regarding smallpox vaccines and antiviral
agents for monkeypox prevention and treatment was
mixed, with many believing they cannot be used (58.5%,
adjOR=1.406, 95% CI: 1.197-1.65) (Table 2).

Table 3 presents the binomial logistic regression analysis
indicating the impact of various socio-demographic factors
on the level of knowledge regarding monkeypox in Nigeria
and identifies key determinants of knowledge in health-
care workers. From the logistic regression results, age
(p-value=0.233), gender (p-value=0.326), academic
qualification (p-value=0.197), area of practice (p-
value=0.076), and location of practice (p-value=0.179)
have no effect on the knowledge of monkeypox in Nigeria,
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Table 3: Binomial logistic regression analysis of the impact of socio-demographic factors on knowledge of monkeypox among
healthcare workers in Nigeria

Categorical variables Coefficient | Std. error z p>|z|
(Constant) -0.9334 0.782 -1.193 0.233
Age (years) 0.1857 0.189 0.982 0.326
Gender —0.2438 0.189 -1.290 0.197
Academic qualification -0.8282 0.237 —-3.495 *0.000
Area or field of practice 0.1700 0.096 1.773 0.076
Type of healthcare provider 0.2355 0.092 2.555 *0.011
Years of experience 0.3718 0.140 2.659 *0.008
Location or area where you practice in Nigeria 0.2575 0.192 1.345 0.179
In which of the geopolitical zones are you practicing? 0.2247 0.063 3.566 *0.000

*Dependent variable: Knowledge score

which signifies that these factors are not associated with
differences in knowledge levels among respondents. The
findings also reveal academic qualification (p-
value=0.000), type of healthcare provider (p-
value=0.011), years of experience (p-value=0.008) and
geopolitical zone of practice (p-value=0.000) to have a
strong influence or impact on the knowledge levels of
HCWSs about monkeypox in Nigeria.

Discussion

The WHO has outlined key areas for addressing the cur-
rent HMPX outbreak, emphasizing emergency coordina-
tion, surveillance, community protection, care, and re-
search [33]. HCWs’ timely and appropriate responses are
essential. To achieve this, it is crucial to evaluate HCWs’
initial knowledge of HMPX, especially among physicians
and nurses who play a vital role in patient care. This as-
sessment can enhance awareness and support informed
training, aligning with WHO recommendations [34].
Monkeypox, a zoonotic disease caused by the monkeypox
virus, demands proficient healthcare practitioners for ef-
fective management [26]. Hence, educating healthcare
professionals about monkeypox is vital due to its high
transmissibility [35], especially in light of recent outbreaks
in Africa with numerous cases and fatalities [12]. Respon-
dents recognized the heightened risk of infection among
healthcare workers and their households (98.7%). Given
that healthcare workers are often the first point of contact
for patients, addressing this knowledge gap among them
is particularly critical.

From our study, Nigerian HCWs demonstrated good
knowledge of the monkeypox virus (52.2%), successfully
identifying clinical presentation and transmission modes.
A significant number of participants in this study (87.5%)
had a good understanding that human-to-human trans-
mission is possible, which agrees with findings from Saudi
Arabia by Temsah et al. [36]. A study conducted by
Alshahrani et al. [37] revealed that although a substantial
portion of the study participants exhibited a sound com-
prehension of human-to-human transmission, the majority
still struggled to accurately identify that a bite from infect-

ed monkeys could also serve as a mode of virus trans-
mission. The findings of the present study may be attri-
buted to extensive sensitization efforts by the Nigeria
Center for Disease Control (NCDC), including prevention
guidelines and management protocols [38]. Previous
studies reported a lower proportion of correct responses
regarding human-to-human transmission [1], [25], [39].
Studies among HCWs in Jordan reported poor MPXV
knowledge, with study participants scoring above 70% in
only four out of eleven HMPX knowledge questions [39].
A study in the Czech Republic also revealed suboptimal
knowledge, possibly linked to lower outbreak frequency
or endemicity [40]. It is important to note that person-to-
person transmission of the monkeypox virus has been
observed in the past, and it became more apparent during
the recent outbreak in 2022. However, close contact is
necessary for transmission, and infection does not occur
as easily as with respiratory viruses [41], [42]. Respond-
ents in this study displayed a total lack of awareness re-
garding the possibility of sexual transmission of mon-
keypox, despite scientific evidence to the contrary [39],
[43],[44], [45], [46]. In order to mitigate the global impact
of monkeypox, a reduction in number of sexual partners
could potentially slow down the transmission of the dis-
ease, leading to a decrease in the number of infected
individuals [47]. Further research and surveillance are
needed to clarify this issue, as it could have significant
implications for public health and disease prevention
measures.

Notably, our study highlights the relationship between
socio-demographics and knowledge about MPXV among
HCWs, as demonstrated by the binomial (binary) logistic
regression analysis. It suggests that factors such as
higher academic qualifications, type of healthcare pro-
vider, years of experience, and geopolitical location of
practice are significantly correlated with knowledge scores
on monkeypox in Nigeria. However, it is important to note
that correlation does not imply causation, and more re-
search may be needed to fully understand these patterns.
To effectively control monkeypox in Nigeria, future
strategies should consider these factors and tailor training
to address knowledge gaps among healthcare profession-
als.

GMS | (&G

GMS Hygiene and Infection Control 2024, Vol. 19, ISSN 2196-5226

10/15



Eze et al.: Assessment of the knowledge of healthcare workers ...

Our logistic regression revealed type of healthcare pro-
vider as a predictor variable for knowledge of monkeypox
outbreak in Nigeria. Impressively, physicians demon-
strated a greater understanding of the condition as a
subgroup of type of healthcare providers, with an above
median score of 21.75. This finding agrees with previous
studies in Kuwait and Jordan, which indicated that physi-
cians had higher levels of knowledge [1], [39]. The third
best performing subgroup after physicians and
nurses/midwives were medical laboratory scientists who
also produced an above median score of 19.94. It is im-
portant to highlight this finding as medical laboratories
play crucial roles in detecting monkeypox cases, and en-
suring effective responses and preparedness [48]. Their
vital role in combating outbreaks could account for why
medical laboratory scientists seem to have a greater
awareness about the disease when compared with the
other professions that participated in this study other
than physicians and nurses. Our study encompassed
various sectors of the Nigerian healthcare workforce,
which can shed light on the roles of different healthcare
professionals in delivering comprehensive care during
outbreaks. This underscores the pivotal importance of a
robust healthcare infrastructure and preparedness for
effectively managing infectious disease outbreaks [49].
In effect, a multidisciplinary approach involving healthcare
professionals, policymakers, and community engagement
emerges as an imperative strategy for preventing and
managing monkeypox outbreaks [50].

Furthermore, our logistic regression also revealed the
significant relationship between years of experience as
a healthcare worker and knowledge scores, bringing to
light the important role of experience in diagnosing and
managing monkeypox. A study in Jordan revealed that a
considerable portion of the participants expressed lower
confidence in their capacity to handle and identify cases
of Human Monkeypox (HMPX), which was related to their
existing knowledge and skill level [39]. In addition to
various contributing factors, such as inadequate training
and limited information access, our findings highlight the
significance of years spent in clinical practice. It is evident
that the duration of practice impacts HCWs’ confidence
levels in monkeypox diagnosis [39], [51]. Moreover, in-
formation accessibility emerges as a potent determinant
of comprehension, even among HCWs with limited exper-
ience [52]. Notably, the sources of information wield
substantial influence over knowledge levels, as corrobor-
ated by a previous study in Nigeria [53]. While our invest-
igation revealed commendable overall knowledge, some
respondents exhibited knowledge gaps in comprehending
transmission modes, which can result from from unreli-
able sources of information, such as social media. A study
conducted by Harapan et al. [15] among general practi-
tioners in Indonesia revealed that a majority of them re-
ceive their information from online media. Therefore,
emphasizing the prevalence of misinformation and delib-
erate disinformation becomes paramount when discuss-
ing the emergence of infectious diseases [54]. A worrying
revelation from our study, echoing the influence of misin-

formation often found on social media platforms, is that
a proportion of respondents (51.6%) linked the outbreak
to bioterrorism. This predisposition toward conspiracy
theories is often fueled by lower knowledge levels, which
can perpetuate unfounded beliefs regarding bioterrorism
as the outbreak’s root cause [25]. This susceptibility to
conspiracy theories was notably associated with an inad-
equate understanding of the human monkeypox virus
[1]. However, another study found that the respondents
generally held a neutral stance toward conspiracy theories
related to emerging virus infections [39]. To bridge these
knowledge gaps, comprehensive educational initiatives
are imperative, with a focus on accurate information
dissemination. Continuous professional development
programs and webinars conducted during outbreaks serve
as essential tools for keeping HCWs well-informed. While
social media offer a valuable information conduit, skepti-
cism is warranted, due to the rampant circulation of
misinformation and conspiracy theories [55]. Engaging
in a training program focused on the monkeypox virus
was associated with a higher level of knowledge, as
compared to individuals who did not participate in such
training [16], [43]. Therefore, it is crucial to scrutinize the
impact of experience on knowledge levels, which also
ensures that HCWs remain up-to-date and self-assured
in diagnosing infectious diseases.

Variations in knowledge scores among distinct geopolitical
regions emphasize regional disparities in monkeypox
awareness. Notably, the North West region demonstrated
the highest knowledge scores (20.85), consistent with
previous findings in Nigeria [53], which also identified
the Northwest region as having the highest knowledge
among healthcare workers based on their geopolitical
zone of practice. However, conflicting studies have sug-
gested that regional residence insignificantly influences
knowledge [56]. While the underlying reasons for these
disparities remain elusive, an in-depth examination of
educational policies and public health strategies in high-
knowledge regions could offer valuable insights for re-
gions lagging behind.

Also, our study featured well-educated participants, with
a majority having attained university or college-level
education. Notably, our findings support a substantial
correlation between higher academic qualifications and
knowledge scores, consistent with observations in
Pakistan [57]. This association prompts intriguing inqui-
ries into the role of education in augmenting knowledge
about monkeypox. Health practitioners who completed
their education at universities situated in more urbanized
regions exhibited knowledge of monkeypox [16].
Vaccination is crucial for disease prevention, with poten-
tial economic and social benefits. Most participants in
this study expressed the need for vaccines/drugs at their
workplaces (97.4%). Policymakers should consider vari-
ous aspects, including health, economics, and social im-
pact, when developing vaccination policies and strategies
[58]. Our data highlights a significant knowledge gap
among respondents, with a substantial percentage
(58.5%) expressing beliefs that smallpox vaccines and
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antiviral agents cannot be employed in the prevention
and treatment of monkeypox. In a study conducted by
Temsah et al. involving 1,130 healthcare workers in Saudi
Arabia, a comparable situation arose. Their research
disclosed that only a minority of participants could
identify the benefits of the smallpox vaccine [36]. Similar-
ly, our study revealed contrasting opinions on the effec-
tiveness of chickenpox vaccination against monkeypox,
with only 43.9% erroneously believing it imparts immunity.
Interestingly, another parallel scenario unfolded, where
a substantial majority erroneously asserted that the
chickenpox vaccine, designed for chickenpox, is effective
against monkeypox (MPOX) [36].

These findings underscore a substantial lack of aware-
ness about the potential use of these preventive and
therapeutic measures. The misconception regarding the
ineffectiveness of smallpox vaccines and antiviral agents
is concerning, as it can hinder effective monkeypox
management. It is crucial to recognize that smallpox
vaccines, while not specifically designed for monkeypox,
have shown some degree of cross-protection due to the
similarity between the two viruses. Similarly, antiviral
agents can play a vital role in treating monkeypox cases,
especially in severe instances. Therefore, dispelling such
misconceptions and disseminating accurate information
about the utility of these measures is imperative.

Nearly all participants (95.6%) recognized the significant
impact of monkeypox on the social and economic lifestyle
of Nigerians. The monkeypox outbreak has profound so-
cio-economic implications, particularly for vulnerable
populations. Similar to the COVID-19 pandemic, it can
negatively affect public finances and exacerbate gender
inequality, with women facing caregiving responsibilities
and economic instability [59]. The government's initial
lack of response to the monkeypox epidemic led to panic
and disruption of community life in Nigeria [60]. Interven-
tions should consider local social contexts to effectively
target at-risk populations [61]. Collaboration between
social workers and public health workers in creating
awareness and support for affected individuals and
families is essential. Increasing investment in poverty
reduction and social protection programs, as well as im-
proving access to healthcare and sanitation, can address
socio-economic issues arising from the outbreak, espe-
cially in countries with an overall weak socio-economic
standing [60], [62]. The outbreak can strain the health
workforce and supply chains, in addition to impacting
national economies, particularly in countries with a weak
socio-economic status [59].

Conclusion

The monkeypox outbreak is a complex and ever-changing
situation that deeply affects society and the economy.
Our study's results emphasize the importance of continu-
ous education and awareness programs for healthcare
professionals in Nigeria. These efforts aim to improve
their knowledge, preparedness, and response capabilities

in effectively dealing with monkeypox outbreaks. Recog-
nizing the specific vulnerabilities of at-risk populations,
customizing interventions accordingly, and promoting
collaboration between social workers and public health
experts are essential for reducing the adverse effects of
the outbreak and establishing a stronger and fairer future.
Embracing a collaborative and interdisciplinary approach
enables healthcare systems to better prevent and manage
the impact of monkeypox outbreaks, protecting the public
and ensuring their well-being.
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