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Background: The spread of monkeypox (mpox) worldwide poses a severe threat to human life. This virus leads to a disease with 
symptoms similar to smallpox in humans. To combat this threat, improving public knowledge and perception toward mpox is vital for 
public health preventive measures.
Methods: A cross-sectional survey was carried out in Yemen from December 2022 to March 2023 to investigate public perception 
and knowledge of mpox. Individuals were approached through social media platforms using a convenient sampling approach. Linear 
regression was used to determine the association between participants’ knowledge (dependent variable) and explanatory variables.
Results: A total of 853 individuals consented to take part in the study. A significant proportion of respondents had a low knowledge 
level (N=572, 67.06%). Most participants knew about the nature of the diseases (75%, n=641), transmission mode (78.1%, n=668), 
hand sanitizer preventive measures, and skin- related symptoms. However, only 20.8% (n= 178) knew that diarrhea is not a symptom, 
and 25.4% (n= 217) knew antibiotics are unnecessary for mpox management. A proportion of 57.7% (n=492) of the participants feared 
human mpox, and 47.7% (n= 407) thought it was a conspiracy. Most participants had a good perception of local and international 
health authorities controlling the disease. Age, education level, having a health-related certificate, and receiving a 2-dose vaccination 
for COVID-19 had statistically significant associations with mpox knowledge level (P < 0.05). Social media platforms were the most 
often used information source about mpox (78.3%, n= 668), followed by articles (41.1%, n=351).
Conclusion: The study reveals a low public knowledge about mpox in Yemen, emphasizing the need for targeted educational 
campaigns, especially via social media, to strengthen public health measures and disease control. Addressing Knowledge gaps and 
correcting misconceptions is crucial for improving preparedness and response to the disease.
Keywords: monkeypox virus, public knowledge, public perception, outbreak, Yemen

Introduction
Human monkeypox (mpox) is a viral infection transmitted from animals to humans. The virus belongs to the Orthopoxvirus 
genus of the Poxviridae family, including the variola virus that causes smallpox.1 The disease is typically self-limited, but in 
rare cases, it can lead to severe illness and even death.2 The symptoms of mpox are similar to smallpox, such as fever, chills, 
headache, muscle aches, and a rash that begins on the face and spreads to other parts of the body.3–5 However, lymphadeno-
pathy, which is the swelling of lymph nodes, is a characteristic feature of mpox but not smallpox.6
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Although mpox is similar to smallpox, it is generally milder and has a lower mortality rate. In mild cases, the skin 
lesions are only limited to the extremities. However, in severe cases of mpox, skin lesions can spread to various body 
parts, including the mouth, cornea, and genitals. Such severe cases still occur, particularly in individuals with weakened 
immune systems or those with underlying health conditions. The incubation period ranges from 5 to 21 days, with 
symptoms persisting for up to four weeks.7–9

Transmission of mpox occurs through close contact with infected animals and person-to-person contact involving skin 
lesions, respiratory secretions, and contaminated objects. Additionally, the transmission of mpox from humans to dogs 
highlights the potential for infected individuals to pass the virus to susceptible animals, posing additional challenges in 
preventing transmission from humans to pets and vice versa.10,11 Moreover, maternal-fetal transmission is possible.12,13 

Interestingly, men who have sex with men (MSM) experienced the highest prevalence during the recent outbreak.14

During the early days of May 2022, the sudden rise in mpox cases outside endemic regions, including Europe and 
North America prompted global health concerns,15 leading the Director-General of the World Health Organization 
(WHO) to declare a global mpox outbreak as a Public Health Emergency of International Concern on July 23, 2022.16 

By November 18, 2022, there were 86,956 confirmed cases and 119 deaths across 110 countries, the majority (85,502 
case) occurred in non-endemic countries.17 The mutations in the genome of the Mpox-2022 strains might have influenced 
their virulence and pathogenesis, leading to heightened transmission dynamics and the capacity to spread to non-endemic 
geographical regions.18,19

Effective control of mpox transmission relies heavily on public knowledge and compliance with preventive measures. 
Thus, improving public understanding of symptoms, transmission, and preventive measures is crucial.20,21

In Yemen, the fragile health system and political instability pose significant challenges to the implementation of the 
International Health Regulations during disease outbreaks.22 The strategic location, serves as the northern entrance to the 
Indian Ocean, connecting with African and Asian markets, exposes it to the potential spread of mpox.23 This vulner-
ability is amplified by the continuous arrival of migrants and refugees from the Horn of Africa, area where mpox is 
endemic.24

Despite of the current political instability, ongoing civil war, and fragile healthcare system in Yemen, it is imperative 
to assess public knowledge and perception of mpox. This assessment is critical since public engagement effective 
preventive measures is significantly influenced by their understanding and perception of the disease. Furthermore, 
gaining insight into the public’s knowledge and perception is essential for identifying gaps and implementing appropriate 
preventive measures against human mpox. Therefore, this study aimed to investigate the overall knowledge and 
perceptions of the general population in Yemen about human mpox.

Materials and Methods
Study Design and Participants
This cross-sectional study used a pre-validated online survey with slight modifications.25 The study was conducted in 
Arabic to guarantee that all participants could comprehended the questions. To achieve this, two investigators proficient 
in both English and Arabic performed a forward-backward translation of the survey to compare the Arabic version with 
the original English version. After resolving any disparities between the translations, the final Arabic version of the tool 
was prepared. Subsequently, the participants were invited to participate in the survey using social media platform. 
Inclusion criteria were Yemeni participants with access to social media platforms. Participation in the study was 
voluntary, and all respondents provided informed consent.

Sample Size Determination
The sample size was estimated using Daniel’s formula:26 n = P × (1-P) × z2/d2, where n is the sample size, z = 1.96 at 
95% confidence level, d (0.05) is the margin of error, P (0.5) is a prevalence estimate. The minimum required sample size 
was 384 participants.
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Study Tool
A pre-validated questionnaire was used, which underwent slight modification on some demographic variables to suit the 
study’s setting (Supplementary File). The questionnaire was created using Google Forms and included information 
regarding the research background, study objectives, confidentiality assertion, and voluntary participation. The ques-
tionnaire was divided into four sections. The first section gathered participants’ sociodemographic data and their past 
medical history. The second section evaluated participants’ fear of human mpox and their vaccination history. 
Respondent’s awareness of mpox and the source of their information was assessed in the third section. A 3-point 
Likert scale (no, yes, and do not know) was used for this section. Correct answers received a score of 1, while “I don’t 
know” or incorrect responses received a score of 0. The overall knowledge score was calculated out of 15. The fourth 
section evaluated participants’ perception of human mpox using a 5-point Likert scale, ranging from 5 (strongly agree) to 
1 (strongly disagree). The overall knowledge score was classified into high (12–15, 80–100%), moderate (9–11, 60– 
79%), and low knowledge scores (0–8, ≤ 59.0%) using Bloom’s cut-off point.27

Data Collection
This study was conducted in Yemen from December to March 2023. Social media platforms (WhatsApp and Facebook) 
were employed for participants recruitment. The questionnaire hyperlink was shared, along with instructions outlining 
the study’s objectives, expected completion time, and anonymity assurance. Participants were encouraged to share the 
questionnaire within their social networks. Regular follow-up efforts throughout the data collection process were 
maintained to ensure a broad representation of various sectors and groups within Yemeni society.

At the first page of the study, a written participant consent statement was provided, stating that “Your participation in 
completing this questionnaire is highly appreciated”. If the participants were willing to proceed with the study, they 
provided their informed consent to volunteer by selecting “agree to participate” and completing the survey. If they were 
not willing, they chose “disagree to participate”.

Ethical approval was obtained from the ethical committee at the University of Science and Technology, Sana’a, 
Yemen (Ref. No.: EAC/UST239). This study complies with the Declaration of Helsinki.

Statistical Analysis
Data was downloaded from Google Forms as excel sheet then imported into IBM SPSS statistics version 27.0 (IBM 
Corp., Armonk, NY, USA) and subsequently coded and labeled. Categorical variables were presented as frequency and 
percentage. Normal distribution for continuous data was assessed using the Kolmogorov–Smirnov test. The overall 
knowledge of the participants about mpox exhibited a non-normally distributed pattern (P value ≤ 0.05). Therefore, it 
was displayed as median and interquartile range. Univariate and multivariate linear regressions were employed to assess 
the association between participants’ overall knowledge about human mpox and their sociodemographic data. Predictors 
with p-value < 0.25 in univariate linear regression were entered into multivariate linear regression. The absence of 
multicollinearity between independent variables was checked using the Pearson correlation and confirmed at r < 0.9. 
A p-value of < 0.05 was considered a significant difference.

Results
Participants’ Sociodemographic Data
In this study, 895 individuals were approached during the study period. Of them, 42 participants disagreed to provide 
their informed consent and did not fill out the survey. Thus, 853 participants agreed to participate and filled out the 
survey. As shown in Table 1, the respondents had a median age of 23 years (IQR= 7), and a significant portion of them 
were male (60.5%, n=516), university students (59.3%, n = 505). Most of the participants were not married (68%, n= 
580), unemployed (72.1%, n= 615), and had less than 150,000 YR as a monthly income (78.5%, n = 670). The majority 
of the participants were from Sana’a (61.4%, n= 524), had no children (72.6%, n= 619), reported having no chronic 
disease (90.6%, n = 773), and had no health-related certificate (60.7%, n= 518).
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Participants’ Level of Fear of Human Mpox
Respondents’ awareness and fear of mpox transmission were reported in Table 2. Only 13.2% of the respondents claimed 
that cases of mpox infection were reported in Yemen. A proportion (47.7%, n= 407) of the participants thought there was 
a conspiracy surrounding human mpox transmission. Over half of the respondents (57.7%, n= 492) were afraid of mpox, 
and less than half (46.8%, n= 393) reported being afraid of visiting friends or family members due to human mpox. 
Additionally, 47.4% of the respondents (n= 404) feared traveling to certain countries due to the disease. The majority 
(72.3%, n = 617) suggested that health authorities launch a vaccination campaign against human mpox infection.

Participants’ Knowledge About Human Mpox
The respondents’ knowledge about mpox infection was also analyzed and shown in Table 3. The overall median score of 
participants’ knowledge was 7 out of 15 and an interquartile range of 6. Based on the Bloom’s cut-off points, 572 

Table 1 Sociodemographic Data of the Participants (N=853)

Count (%)

Age (Years): Median (IQR): 23 (7)

Gender Male 516 (60.5)

Female 337 (39.5)

Education School level 73 (8.6)

University students 505 (59.3)

University graduate 204 (24.0)

Postgraduate 69 (8.1)

Marital status Married 273 (32.0)

Not-married (single/divorced) 580 (68.0)

Working status Full-time/part-time Working 238 (27.9)

Not working 615 (72.1)

Income1 <150,000 YR 670 (78.5)

150,000–300,000 YR 116 (13.6)

> 300,000 YR 67 (7.9)

Place of residence Sana’a 524 (61.4)

Other Cities 329 (38.6)

Have Children Yes 234 (27.4)

No 619 (72.6)

Have Chronic Disease Yes 80 (9.4)

No 773 (90.6)

Have Health Certificate Yes 335 (39.3)

No 518 (60.7)

Receive two doses for Covid-19 Yes 123 (14.4)

No 730 (85.6)

Abbreviations: IQR, Interquartile range; 1 US Dollar, 300 YR.

https://doi.org/10.2147/JMDH.S442296                                                                                                                                                                                                                                

DovePress                                                                                                                                         

Journal of Multidisciplinary Healthcare 2023:16 3692

Halboup et al                                                                                                                                                         Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 3 Respondents’ Knowledge About Mpox Infection (N = 853)

Statement Correct Answer Count (%)

Mpox is a viral infection. True 641 (75.0)

A person with mpox can transmit the infection to others. True 668 (78.1)

A bite from an infected monkey could transmit the mpox True 358 (41.9)

Smallpox and mpox have the same symptoms and signs True 203 (23.7)

The early symptoms of human mpox often resemble the flu True 298 (34.9)

Skin rash is a symptom of human mpox infection True 542 (63.4)

Skin vesicles are one of the symptoms or signs of mpox infection True 444 (51.9)

Swollen lymph nodes, or lymphadenopathy, can help distinguish between smallpox and mpox cases. True 279 (32.6)

Antibiotics are necessary for treating mpox infection. False 217 (25.4)

Diarrhea is one of the symptoms or signs of mpox infection False 178 (20.8)

Mpox only affects males. False 475 (55.6)

Face masks and hand sanitizers are crucial for mpox prevention. True 483 (56.5)

Mpox is spread through bodily fluids. True 331 (38.7)

The chickenpox vaccine I had as a child provides protection against mpox. False 221 (25.8)

Mpox typically resolves on its own, with symptoms lasting between two to four weeks. True 243 (28.4)

Total knowledge scores out of 15: median (IQR) 7 (6)

Abbreviation: IQR, Interquartile range.

Table 2 Public Awareness and Fear of Human Mpox Transmission (N = 853)

Variables Count (%)

Are there documented cases of human mpox in Yemen? Yes 113 (13.2)

No 142 (16.6)

I do not know 598 (70.1)

Do you fear human mpox? Yes 492 (57.7)

No 361 (42.3)

Do you believe that there is a conspiracy around the mpox outbreak? Yes 407 (47.7)

No 446 (52.3)

Are you scared to visit your friends or family because of mpox? Yes 393 (46.8)

No 447 (53.2)

Are you scared to visit certain countries because of the mpox? Yes 404 (47.4)

No 449 (52.6)

Do you suggest that health authorities launch a vaccination program against mpox disease? Yes 617 (72.3)

No 236 (27.7)
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(67.06%), 212 (24.85%), and 69 (8.09%) of the participants had low, moderate, and high knowledge levels, respectively. 
The majority of the respondents (75%, n=668) accurately identified that a virus causes the disease. Concerning disease 
transmission, the majority (78.1%, n=668) recognized that it could be spread from an infected person to others, while less 
than half (41.9%, n=385) knew it could be transmitted through a monkey bite. Additionally, over half of the respondents 
(55.6%, n=475) knew that the disease could affect both genders but not exclusively males.

In terms of recognizing the symptoms of mpox, only a small proportion of participants (23.7%, n=203) were aware 
that it shares the same symptoms as smallpox. A higher percentage (34.9%, n=298) recognized that flu-like syndrome 
could be an early sign of the disease, while the majority recognized skin rash (63.4%, n=542) and vesicles on the skin 
(51.9%, n=444) as signs of human mpox. However, only 32.6% (n=279) knew that lymphadenopathy could be used to 
differentiate between smallpox and mpox. Regarding preventive measures, while 56.5% (n=483) recognized the 
importance of hand sanitizers and face masks, only 38.7% (n=331) correctly identified bodily fluids as the mode of 
transmission for mpox. Additionally, 25.8% (n=221) knew that childhood immunization does not protect against human 
mpox. Notably, only 20.8% (n=178) and 25.4% (n=217) of respondents knew that diarrhea is not a symptom of the 
disease and that antibiotics are ineffective in treating mpox, respectively.

Regarding mpox information sources, the majority of respondents (78.3%, n= 668) reported social media as the 
primary information source for mpox, followed by articles (41.1%, n=351) and family and friends (34.2%, n = 292). 
Healthcare professionals, on the other hand, were reported as being the least utilized source for information (25.6%, 
n =218), as shown in Figure 1.

Participants’ knowledge about human mpox was also analyzed and reported in Table 3. The overall median score of 
participants’ knowledge was low, with a median of 7 out of 15 and an interquartile range of 6. The majority of the 
participants (75%, n=668) correctly identified that the disease is caused by a virus. Concerning disease transmission, the 
majority (78.1%, n=668) recognized that it could be spread from an infected person to others, while less than half 
(41.9%, n=385) knew it could be transmitted through a monkey bite. Additionally, more than half of the participants 
(55.6%, n=475) knew that the disease could affect both genders but not exclusively males.

In terms of recognizing the symptoms of mpox, only a small proportion of participants (23.7%, n=203) were aware 
that it shares the same symptoms as smallpox. A higher percentage (34.9%, n=298) recognized that flu-like syndrome 
could be an early sign of the disease, while the majority recognized skin rash (63.4%, n=542) and vesicles on the skin 
(51.9%, n=444) as signs of human mpox. However, only 32.6% (n=279) knew that lymphadenopathy could be used to 
differentiate between smallpox and mpox. Regarding preventive measures, while 56.5% (n=483) recognized the 
importance of hand sanitizers and face masks, only 38.7% (n=331) correctly identified bodily fluids as the mode of 
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Figure 1 Source of Information about Mpox.

https://doi.org/10.2147/JMDH.S442296                                                                                                                                                                                                                                

DovePress                                                                                                                                         

Journal of Multidisciplinary Healthcare 2023:16 3694

Halboup et al                                                                                                                                                         Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


transmission for mpox. Additionally, 25.8% (n=221) were aware that the vaccination received during childhood does not 
protect against human mpox. Finally, only 20.8% (n=178) and 25.4% (n=217) of respondents correctly identified that 
diarrhea is not a disease symptom and that antibiotics are ineffective in treating mpox, respectively.

Regarding the source of information about mpox, the majority of the respondents (78.3%, n= 668) reported social 
media as their primary source of information, followed by articles (41.1%, n=351), and family and friends (34.2%, n = 
292). In contrast, healthcare providers were reported as the least frequently used source of information (25.6%, n =218), 
as shown in Figure 1.

Participants’ Perception Toward Human Mpox
Participants’ perceptions regarding human mpox were also examined and reported in Table 4. The majority of 
respondents (80.4%, n=686) agreed that global control of mpox is possible, while 51.1% (n=436) believed that the 
Yemeni Ministry of Health and the local population could control the disease locally. More than half (59.4%, n=507) of 
the participants believed that mpox would have socio-economic impacts similar to COVID-19, and most of them (82.3%, 
n=702) thought that the disease could put an additional burden on affected countries’ healthcare systems. Despite 77.5% 
(n=661) of participants expressing an interest in learning more about mpox, 64.8% (n=553) believed that traveling to 
a country with an mpox epidemic is dangerous. Furthermore, 85.5% (n=729) of the respondents recognized the 
importance of reporting mpox symptoms to local health authorities for disease prevention, and 85.1% (n=726) believed 
that the vaccine for mpox should be provided for free.

Factors Associated with Participants’ Knowledge of Mpox
The study also examined the relationship between socioeconomic factors and participants’ knowledge about mpox 
(Table 5). Univariate linear regression analysis showed that education level (Beta = 0.174, P < 0.001), marital status 
(Beta = 0.090, P = 0.009), having children (Beta = 0.109, P = 0.001), having a health certificate (Beta = 0.237, P < 
0.001), age (Beta = −0.119, P < 0.001), and receiving two doses of COVID-19 vaccine (Beta = 0.139, P < 0.001) were 
significantly associated with participants’ knowledge about mpox. However, the multivariate linear regression analysis 
revealed that only education (Beta = 0.111, P= 0.001), having a health certificate (Beta = 0.237, P < 0.001), age (Beta = 
−0.104, P =0.034), and receiving two doses of COVID-19 vaccine (Beta = 0.088, P = 0.010) were significantly 
associated with respondents’ knowledge level of mpox.

Table 4 Perception About Human Mpox (N = 853)

Statement Agreed Neutral Disagree

I believe the world’s population can effectively control mpox. 686 (80.4) 112 (13.1) 55 (6.4)

I am convinced that the local populace and the Yemeni Ministry of Health will be able to control mpox. 436 (51.1) 185 (21.7) 232 (27.2)

I believe mpox could place an additional burden on the healthcare systems of impacted countries. 702 (82.3) 102 (12.0) 49 (5.7)

I believe mpox will impact the economic and social life similar to the COVID-19 pandemic. 507 (59.4) 190 (22.3) 156 (18.3)

I have concerns that the mpox virus could potentially turn into a global pandemic. 441 (51.7) 245 (28.7) 167 (19.6)

I am interested to know more about mpox 661 (77.5) 123 (14.4) 69 (8.1)

I believe traveling to a country experiencing the mpox epidemic is risky. 553 (64.8) 190 (22.3) 110 (12.9)

I believe it’s crucial to report mpox symptoms to local health officials to prevent the disease from 

spreading further.

729 (85.5) 88 (10.3) 36 (4.2)

I believe the mpox vaccine should be provided free of charge. 726 (85.1) 89 (10.4) 38 (4.5)
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Discussion
The human mpox outbreak has spread rapidly worldwide, with a spike in confirmed and suspected cases, which WHO 
regards as an emergency.28 This has necessitated empirical research to determine if different populations understand the 
implication of the disease. The majority of participants in this study were male, university students, unmarried, 
unemployed, earned <150,000, resided in Sana’a, had no children, had no chronic disease, and had no health-related 
certificate. This study found that the participants have a poor level of knowledge regarding the epidemiology of mpox in 

Table 5 Factors Associated with Participants’ Knowledge About Mpox

Variables Simple Linear Regression Multiple Linear Regression

Crude β (95% CI) P value Adjusted β (95% CI) P value&

Age −0.119(−0.096, −0.027) <0.001* −0.104 (−0.103, −0.004) 0.034*

Gender

1. Male(reference)

2. Female

0.012(−0.410,0.594) 0.718 – –

Education

1. School (reference)
2. University and higher

0.174(1.395,3.122) <0.001* 0.111 (0.583, 2.333) 0.001*

Marital status
1. Married (reference)

2. not-married

0.090(0.178,1.226) 0.009* −0.027 (−1.262, 0.839) 0.693

Income

1. <150,000 YR (reference)

2. ≥150,000 YR

−0.052(−1.062, 0.133) 0.127 −0.039 (−0.964, 0.277) 0.278

Place of residence

1. Sana’a(reference)
2. Other cities

−0.065 (−0.993, 0.014) 0.057 0.007 (−0.453, 0.565) 0.831

Have children
1. Yes(reference)

2. No

0.103(0.299,1.394) 0.002* 0.054 (−0.680, 1.564) 0.440

Working status

1. Full/part-time(reference)
2. Not working

0.066(−0.011, 1.081) 0.055 −0.006 (−0.714, 0.624) 0.895

Health certificate
1. No (reference)

2. Yes

0.237(1.281, 2.257) <0.001* 0.237 (1.269, 2.258) <0.001*

Chronic disease

1. Yes(reference)

2. No

0.026(−0.520, 1.163) 0.454 - -

Received two doses of Covid 19 vaccine

1. Yes (reference)
2. No

0.139(0.752, 2.136) <0.001* 0.088 (0.223, 1.617) 0.010*

Think human mpox transmission is a conspiracy
1. Yes (reference)

2. No

0.039 (−0.208, 0.774) 0.259 - -

Notes: &A p-value of <0.25 in univariate logistic regression was subjected to multiple linear regression; *and bold text indicate significance level. 
Abbreviation: CI, confidence interval.
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terms of the symptoms and transmission, even though this information is crucial to improving response to the high 
human mpox incidence.

In Yemen, the scenario of mpox is obscure, like the situation of COVID-19. This situation may be attributed to the 
ongoing war, closure of the airports, and political instability, so the spread of mpox in Yemen seems relatively mild or 
underreported. Therefore, only 13.2% of the current study participants reported cases in Yemen.29 A proportion of 47.7% 
of the participants in this study believed that mpox transmission is a conspiracy. This finding is expected since the 
emergence of frequent infectious diseases was associated with unusual conspiracy theories that could spread quicker than 
the actual disease due to the effect of different social media platforms and the political conflict we live in today.30,31 The 
same situation was encountered during the COVID-19 and Ebola outbreaks.32,33 Several studies from Arab countries, 
including Kuwait,34 Jordan,25,35 and Lebanon36 reported firm conspiracy beliefs regarding human mpox. Although the 
ideas in conspiracy theory seem harmless, its potential negative consequences have been reported, particularly regarding 
health-related decisions like vaccine hesitancy and a lack of trust in scientific and medical institutions.37,38 Also, those 
who believe in this theory tend not to take preventive measures.39 This study found that more than half of the respondents 
exhibited fear of mpox, and approximately half feared traveling to foreign countries or visiting other people to avoid 
contracting the disease. More than two-thirds of the respondents in the present study recommend that healthcare 
authorities start the vaccination campaign. This high proportion may reflect the anxiety and fear from the spread of 
mpox. Evidence from previous studies has shown that pandemics and epidemics often induce fear in society and lead to 
restrictions on their activities.40,41 In Iraqi Kurdistan42 and Jordan,25 there were reports of fear and anxiety related to the 
spread of mpox. However, in Saudi Arabia, human mpox was viewed as less concerning compared to COVID-19.43

In the present study, the majority of participants had a low level of knowledge. Knowledge of the public about human 
mpox was evaluated in different countries and reported similar findings. For instance, studies from Saudi Arabia, Jordan, 
and Italy revealed that the overall public knowledge regarding mpox was low, and over half of the participants had a poor 
knowledge level about the disease.25,44,45 Low knowledge about mpox is concerning because involving the public is vital 
for successfully implementing preventative measures to control and treat possible outbreaks. When comparing human 
mpox to other viral infections, it has been reported that individuals from Yemen have a good understanding of the 
COVID-19 nature and seasonal influenza virus, as well as their susceptibility to complications.46,47 In the current study, 
more than two-thirds of the respondents knew that the nature of the disease and an infected individual could transmit the 
disease to others. A similar finding was obtained from a study undertaken in Nigeria, showing that most participants were 
aware of the mpox causative pathogen and methods to prevent it. Nonetheless, most participants lacked awareness about 
how the disease is transmitted, its symptoms, complications, and the existence of a vaccine.20 The majority of individuals 
in this study accurately identified the skin-related symptoms of mpox, including skin rashes and vesicles. These results 
align with previous studies that also demonstrated high accuracy in recognizing skin-related symptoms.35,44 Their 
familiarity with these signs and symptoms may result from the visual learning approach they have gained through 
watching television and other visual social media. On the other hand, only less than a quarter of respondents correctly 
identified that diarrhea is not associated with human mpox. Also, a quarter of them correctly recognized that antibiotics 
are unnecessary to treat human mpox. Similar findings were also obtained among the public in Jordan25 and healthcare 
workers in Lebanon.36 The conflict of data regarding the use of antibiotics during the COVID-19 pandemic48 and the 
public perception of self-medication with antibiotics in the middle east49,50 could potentially influence participants’ 
knowledge of using antibiotics in the current study.

Regarding the association between the overall knowledge about mpox and the participants’ sociodemographic data, 
participants with younger age, higher education, or those who have a health certificate and those who had not received 
the COVID-19 vaccination, had higher knowledge scores. This outcome was predictable, as individuals with healthcare 
certificates are often highly educated, and those at a university level are typically younger and have not yet received the 
vaccination, which suggests that they are likely to be educated. These populations are expected to have reliable access to 
information, are engaged in reading scientific publications, and possess the skills to assess information resources and 
make informed decisions about their quality. Similar findings were also obtained in a recent survey conducted in Saudi 
Arabia and Lebanon, where participants with higher education levels or healthcare workers had a higher knowledge score 
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about mpox.36,44 Also, a study conducted in Nigeria reported that occupation, education level, and age are the factors that 
have an impact on knowledge about mpox.20

In the current study, the social media platform emerged as the primary information source regarding human mpox. 
A similar finding was also reported from recent studies in Jordan,25 the Kurdistan region of Iraq,42 Saudi Arabia,44 and 
Philippines.51 The growing dependence on social media as a source of medical information is a concern. Health 
authorities need to acknowledge and tackle this issue as these platforms are not usually trustworthy sources for health- 
related information. The trend of relying on social media for health-related information was brought during the COVID- 
19 pandemic, when the lockdowns led many individuals to rely on social media and the internet for information.30 

Therefore, it is essential to promote awareness among the public about the potential risks of relying solely on social 
media for health-related information and encourage the use of credible sources of information, such as healthcare 
providers and official government websites. The current study showed that reading articles was the second most frequent 
source of obtaining information about mpox. This finding may be explained by the fact that the majority of the 
respondents were university students, and they were familiar with this source of information.

In Yemen, healthcare system has confronted numerous challenges for more than a decade, including insufficient 
funding, substandard infrastructure, a shortage of qualified personnel, political instability, and conflicts. These obstacles 
have significantly impaired Yemen’s healthcare systems, resulting in suboptimal preparedness and response to newly 
emerging diseases, such as the current mpox outbreak. In a recent study conducted among healthcare workers in several 
countries in the middle east, including Yemen, revealed that the majority of healthcare professionals have a moderate 
knowledge about mpox virus.52 Therefore, Increased knowledge regarding mpox infections among healthcare workers is 
crucial. This can be addressed by incorporating information on emerging and re-emerging zoonoses into the routine 
professional continuing education for health professionals. Additionally, the integration of newly developed diagnostic 
methods, such as those utilizing deep learning, holds great promise for image-based diagnosis. This contributes 
significantly to the early and accurate detection of mpox skin lesions.53

The majority of respondents in the present study showed high levels of confidence in the ability of the general public 
and the local health authorities to control human mpox, even though it would negatively impact the economy. This 
confidence could have stemmed from the firsthand experience during the COVID-19 pandemic, where the World Health 
Organization (WHO) and health authorities have gained significant empowerment over the last three years.22,46 The study 
participants emphasized the importance of taking preventative measures to manage this outbreak, such as reporting 
symptoms to health authorities, avoiding traveling to epidemic countries, increasing knowledge, and getting vaccinated. 
In addition, recent studies reported similar findings.25,47

Study Strengths and Limitations
This study is the first to assess the perception and knowledge regarding mpox among the general population in Yemen. 
The outcomes of the present research could have considerable implications for formulating and implementing policies 
and intervention strategies aimed at preventing and managing emerging infectious diseases. The study revealed 
significant gaps in knowledge and the prevalence of unreliable sources of information that the majority of people in 
Yemen rely on for information about human mpox. These findings emphasize the need for awareness campaigns targeting 
the general population in Yemen to enhance their understanding of the disease and promote the use of reliable sources of 
information. However, the current study had several limitations, including the sampling approach, which may have 
provided unequal opportunities for participants and favored those with internet access. Additionally, the online survey 
was biased toward younger generations residing in Sana’a, which may not represent the entire Yemeni population. 
Furthermore, the current study was also vulnerable to desirability bias, whereby participants may have answered 
questions based on what they believed others expected of them.

Conclusion
The study revealed that the general public in Yemen had insufficient knowledge about the mpox disease, including its 
symptoms, preventive measures, and treatment with a good perception of local and international health authorities in 
controlling the emerging mpox. Individuals with younger ages, higher education, and those holding health certificates 
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tended to have better knowledge, indicating that reliable information is essential for acquiring accurate knowledge. 
Furthermore, a significant proportion of the participants belief in conspiracy theories regarding mpox outbreaks. This 
widespread belief in conspiracy theories could have detrimental consequences, potentially impeding community efforts to 
implement effective preventive measures against human mpox. Social media is the primary source of information about 
human mpox among public. Therefore, there is an opportunity to use this platform for disseminating accurate informa-
tion, mitigating the risk associated with conspiracy theory. The implementation of educational campaigns aimed at 
addressing knowledge gaps and correcting public misconceptions becomes crucial for enhancing preparedness and 
facilitating an efficient response to the disease. Future studies should address the limitations of this study when designing 
research on human mpox.
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