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Abstract

:

Background: Monkeypox outbreaks in non-endemic countries emphasize the importance of being prepared to prevent its progression to a pandemic. To effectively control monkeypox, healthcare providers must have sufficient knowledge and good attitudes and practices to limit its spread. We initiated this project to assess the factors associated with health workers’ knowledge and attitude toward monkeypox in southwestern Saudi Arabia. Methods: We included 398 eligible health workers working at various health facilities. Data was collected using an online survey, and participants had an opportunity to consent. We conducted descriptive statistics for all variables and used chi-square statistics, t-test, and multivariate analysis to establish the association between health workers’ demographic characteristics and knowledge of monkeypox disease. Results: The mean age was 30.93 ± 8.25 years for the included participants, and most of them were between 22 and 29 years, male, single, nurses, working in government hospitals, and had worked for at least five years. The chi-square and t-test showed that the participants’ knowledge level was significantly related to age, marital status, job title, and medical practice. Most of the participants had low knowledge and good attitudes toward monkeypox prevention measures. Multivariate analysis showed that higher knowledge was associated with younger age after controlling all other significant bivariate relationships between knowledge and demographics. Conclusions: This study found low knowledge levels and high good attitude levels of monkeypox among the participants. As such, there is a need to support health workers in understanding monkeypox epidemiology, prevention, and treatment. Therefore, Saudi Arabia will be making significant strides to being well prepared and ready to handle future monkeypox outbreaks.
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1. Introduction


The European Union, the United Kingdom (UK), North America, and Australia experienced a monkeypox outbreak in 2022 [1]. Given the global burden of this outbreak, the World Health Organization (WHO) declared monkeypox an international public health emergency in 2022, calling all countries to take measures to curb the spread of the disease. Several countries adopted various infection prevention measures to control the disease. Some infection control measures included screening and isolation of people, hand hygiene, use of personal protective equipment, cleaning and disinfecting surfaces, and safe management of hospital wastes [2].



Monkeypox is a zoonotic disease caused by the monkeypox virus that belongs to the Orthopoxvirus genus. This virus spreads mainly from infected animals to humans [3,4,5,6]. Infected humans can also spread the disease to an uninfected human through respiratory secretions, infected skin lesions, and any other contaminated materials [2,4,5,6,7]. Monkeypox disease has a case fatality rate of between 1% and 10% and is commonly characterized by skin rashes on the face and arms, fever, inguinal lymphadenopathy, weakness, fatigue, malaise, and headache [1,3,4,5,6].



The distinguishing feature of monkeypox from smallpox is lymphadenopathy. Monkeypox manifests similarly to smallpox and the smallpox vaccine can be protective by up to about 85% [3,4,8]. Monkeypox also similarly manifests as chickenpox, and the prominent distinctive feature is the superficial and clustered lesions in the palms and soles in severe chickenpox [8]. When monkeypox is not identified early and properly managed, it can result in harmful effects such as secondary bacterial infections, respiratory distress, bronchopneumonia, encephalitis, and ocular diseases [8].



While monkeypox might not be of high concern now, recent trends showed that there is a need for Middle Eastern countries’ health professionals to be well prepared to prevent the disease [1,7]. Evidence shows that monkeypox has increased over tenfold in Africa between 1970 and 2022, and there have been erratic outbreaks outside Africa in the last eight years [9,10]. Although Middle Eastern countries have not declared outbreaks, some countries reported monkeypox cases. However, following the 2022 global public health emergency, Middle Eastern countries reported 249 monkeypox cases, and Saudi Arabia had already registered 5 confirmed cases by August 2022 [1,9].



For any international public health emergency, such as the monkeypox outbreak in 2022, all nations must have immediate outbreak response plans for timely disease prevention. Alongside other emergency response materials and equipment, local governments need to inform all people of the signs and symptoms of the disease [2,10]. All health workers should be educated about monkeypox through continuous health education or short-term emergency training courses [1,2]. Health officials should strengthen public health and disease surveillance capacities in Middle Eastern countries to effectively mitigate monkeypox. This is particularly important given that Saudi Arabia experienced a Rift Valley fever outbreak in 2000 in the Jazan Province, resulting in 500 cases and many deaths [11].



Unfortunately, no evaluative studies have been conducted to understand the extent to which Saudi Arabia is prepared to respond to any monkeypox disease outbreak. Alsharani et al. have explored the knowledge among the general population, including general practitioners, about the disease [7]. The study surveyed 1212 participants from various Saudi Arabian regions using a self-administered questionnaire. The participants’ overall knowledge about monkeypox viral infection was low, with only 20.4% of respondents having heard of the disease. The study also compared the general population’s knowledge to that of general practitioners in Saudi Arabia. It showed that the general practitioners had a significantly higher level of knowledge about monkeypox viral infection than the general population. As such, there was a need to understand the potential factors that may affect such knowledge and attitude from the perspective of all the health worker professions. Therefore, this study aimed to assess the factors associated with health workers’ knowledge and attitude toward monkeypox in southwestern Saudi Arabia.




2. Material and Methods


2.1. Study Design and Setting


We conducted a cross-sectional descriptive study among health workers in the southwestern region of Saudi Arabia from 4 November 2022 to 8 December 2022. The study participants were health practitioners practicing in various healthcare facilities in the southwestern region of Saudi Arabia at the time of the study. These participants were recruited through a convenience sampling technique. Health practitioners that consented to participate were included in the research, and only completed questionnaires from health workers were considered in this study. We calculated the sample size for this study to be 384 participants using http://www.raosoft.com/samplesize.html (Raosoft Inc., Seattle, WA, USA, accessed on 1 February 2023) with a 95% confidence interval, an error rate of less than 5% with a prevalence of 50%.




2.2. Data Tool and Collection


An online survey in Arabic was sent to health practitioners who practice in healthcare facilities in the southwestern region of Saudi Arabia. A pretested survey was uploaded on Google Form templates and sent to participants by email and social media platforms (WhatsApp and Twitter) [7]. The knowledge part of the survey was partly modified to meet study objectives. To address the validity of responses, we conducted a pilot study involving twenty physicians to pretest our survey instrument. Internal consistency was evaluated using Cronbach’s alpha, which yielded a value of 0.86. The survey was divided into four sections: sociodemographic, medical practice experience, monkeypox knowledge, and attitudes toward monkeypox sections (Table 1). Sociodemographic characteristics, comprising age, marital status, job type, work sector, and experience were studied. The examination of monkeypox knowledge was limited to individuals who had prior awareness of the disease. Before completing the responses, each respondent was asked for their informed consent by clicking the consent statement. The informed consent statement described the study’s purpose and objectives in detail. As previously described [7], knowledge scores were categorized into low and high for the scoring system. We used the mean score of 14 ± 5 as a cut-off point. A mean score > 14 was denoted as high knowledge, and 14 and less was considered low knowledge. To investigate the predictors of monkeypox knowledge, we categorized participants into two groups based on their knowledge scores: high and low. Sociodemographic characteristics, including age, marital status, job type, work sector, and experience, were then used as independent variables to examine their associations with higher levels of monkeypox knowledge.




2.3. Data Analysis


Statistical Package for Social Science (SPSS) version 26 (IBM Corp., Armonk, NY, USA) was used for data analysis. Frequencies were obtained for all sociodemographic variables. Chi-square and t-test statistics were also conducted to understand the relationship between sociodemographic variables and the participants’ knowledge scores. For the alpha criterion for the p-value, it was set to 0.05. Multivariate analysis was performed using multiple logistic regression for variables significantly associated with knowledge in univariate analysis.




2.4. Ethical Considerations


Our study was conducted according to the Declaration of Helsinki. Ethical approval was sought from the Research Ethics Committee (REC) at Jazan University, and the approval number is REC-44/03/321. Participants were assured of their information confidentiality if they chose to respond to the survey.





3. Results


As indicated in Table 1, 398 health workers with an average age of 30.93 ± 8.25 years participated in this study. The majority of these participants were males (61.8%), single (51%), nurses (32.4%), government workers (85.9%), and with more than five years of work experience (45.7%). Most participants (86.7%) indicated having heard about monkeypox before the study, and only 13.3% had not heard about it. The major source of information about monkeypox for these participants was social media (68.8%).



Table 2 shows the participants’ knowledge regarding monkeypox. The majority of the participants knew monkeypox was prevalent in Western and Central Africa (55%) but not in the Middle Eastern countries (53.3%) and were not even aware of any human monkeypox cases in Saudi Arabia (86.9%). Regarding the type of disease, most participants correctly identified monkeypox as a viral disease (78.9%) and not bacterial (65.6%). Although most participants (58.8%) knew that monkeypox could be transmitted from human to human, many (77.9%) did not understand that a bite from an infected monkey could also spread it. Most participants did not know monkeypox had similar signs and symptoms as chicken pox (85.2%) and smallpox (91.2%). While the majority of the participants knew skin rashes (72.9%), papules (52.5%), vesicles (54.8%), and pustules (57.5%) as signs and symptoms of monkeypox, an equally considerable number did not know that flu-like syndrome (52.3%), lymphadenopathy (58%), and diarrhea (77.1%) were also signs and symptoms of monkeypox. Regarding the management of monkeypox, almost the same proportion of participants reported using viral drugs (52.3%) and antibiotics (64.8%) to fight against monkeypox. Most participants also incorrectly reported paracetamol as a management option for monkeypox (54.3%) and stated that infected people could get vaccinated (65.3%). Most participants incorrectly reported monkeypox to have a specific vaccine (82.2%) and treatment (53.8%).



Participants that correctly responded to the questions were with good knowledge and those who incorrectly responded were with low knowledge regarding monkeypox infection according to the previously described scoring system (Table 2). As such, Table 3 below shows the chi-square and t-test statistics for the association between participants’ sociodemographic characteristics and knowledge categorization (high versus low knowledge) among participants who had heard about monkeypox (n = 345). The t-test and chi-square statistics show that age, marital status, job title, and medical practice experience were statistically significant.



The younger participants were more likely to have high knowledge of the monkeypox infection. Further, unmarried participants were more likely than married participants to have high knowledge of monkeypox. The nurses were more likely to have high knowledge of the monkeypox disease than physicians, while the health workers who had worked for less than one year were more likely than those who had stayed longer to have high knowledge of monkeypox. Multivariate analysis showed that only younger age was significantly associated with high knowledge of monkeypox (p-value: 0.046, aOR = 1.052, 95% C.I. = 1.001–1.107) when all other significant bivariate relations between the demographics variables and knowledge were controlled.



Table 4 shows the participants’ responses to attitudes questions about the monkeypox virus, emerging diseases, and travel epidemiology. As indicated in this table, the attitudes of the majority of the participants toward the different aspects of the monkeypox virus were good. The majority believed that the virus could be controlled worldwide (63.3%), that the Saudi Ministry of Health could control the virus (76.9%), and that mass media could influence the worldwide prevention of the disease (73.1%). Regarding containing the disease, most participants disagreed that monkeypox disease has the potential to be pandemic (37.9%). However, they agreed that the disease could be a new burden to the healthcare systems of the affected country (55.3%). Most importantly, the majority of the participants wanted to learn about the monkeypox infection (74.6%), the epidemiology of new emerging diseases (75.4%), and travel medicine (71.1%).




4. Discussion


The monkeypox outbreak burden has been reportedly high in Europe, the UK, North America, and Australia. However, with the evidence that the frequency and severity of such outbreaks has dramatically increased, all countries must be prepared to respond to any future occurrences effectively and adequately [10]. The WHO has subsequently guided preparedness, readiness, and response in this regard through five cores of emergency coordination, collaborative surveillance, community protection, safe and scalable care, and countermeasure and research [2]. At the center of these five core components is the health workers’ knowledge of monkeypox and their attitude toward the disease and its related response measures. Sirwan et al. assert that all health employees should be educated on monkeypox, increasing their knowledge and attitude toward monkeypox outbreak response, prevention, and readiness [1].



Our study shows that most participants knew monkeypox as a viral disease, but could not succinctly articulate all its transmission modes, signs and symptoms, treatment, and vaccination appropriateness. While one might be moved to believe that health workers know these aspects of monkeypox disease, our study indicated otherwise. There is a need to adequately support health workers to be knowledgeable regarding monkeypox transmission and prevention. Our findings agreed with other studies from Saudi Arabia and Bangladesh among medical doctors [7,12]. In Saudi Arabia, physicians had low knowledge of the prevalence of monkeypox, its transmission, and clinical differences with other similar diseases, such as smallpox, chickenpox, and influenza. In Bangladesh, only 31% of the medical doctors correctly answered at least 70% of the questions [13]. The observation of poor monkeypox knowledge among health workers might suggest that local health officials in Saudi Arabia have done less to equip health workers with appropriate formal information related to monkeypox. This assertion is evidenced by the fact that additional results in the current study showed that although most health workers had heard about monkeypox, their primary source of information was social media. Low knowledge levels of monkeypox disease among health workers elsewhere have mainly been associated with the lack of information documentation and not teaching the disease in medical and nursing schools, which also apply to Saudi Arabia [12]. As far as monkeypox preparedness, readiness, and prevention are concerned, there is a need for intentional efforts by the Saudi Ministry of Health to educate its health workers on all emergency-related diseases. The Ministry of Education might also be needed to equip medical and nursing students with monkeypox disease information as part of the essential endemic diseases.



Additionally, among other factors, higher knowledge of monkeypox was significantly associated with the participants’ age, marital status, job title, and practice experience in univariate analysis. A study by Alshahrani et al. agrees with our study on age findings and indicates no significant results on the factor of practice experience [7]. While there are no existing studies to explain the interaction of these factors with monkeypox knowledge, it can be assumed that younger health workers are more interested in updating themselves on several aspects of health matters, especially where there is no official effort to extend appropriate information to the health workers compared to their older counterparts. Consequently, it is essential to note that young participants aged between 22 and 29 made up more than half of the total participants. As such, they could have confounded this significant observation. However, multivariate analysis showed that only younger age is significantly associated with higher knowledge of monkeypox when all other significant bivariate relations between the demographics variables and knowledge are controlled.



Given that no specific training has been conducted for any health profession, nurses have been observed to possess a better knowledge of monkeypox than physicians in univariate analysis. This finding may deserve further investigation. Despite it is expected that the more years in practice, the more one is exposed to most diseases, including monkeypox. However, health workers in the current study who had stayed for more than five years were found to have lower knowledge of monkeypox than those who had stayed for fewer years in univariate analysis by the time of the study. This finding could be explained by the motivation of new employees in medical fields to be updated as the disease has become more well-known and studied in recent years. Moreover, newer workers may have had more exposure to information about monkeypox during their medical training, as medical schools and residency programs have likely updated their curricula to include more information about emerging infectious diseases.



While knowledge level affects attitude level, it was not part of the scope of this study to test this association. However, our results showed that participants had low monkeypox knowledge yet good attitudes towards monkeypox aspects. Hasan et al. tested the association between participants’ knowledge and attitude toward monkeypox and its preventive measures and showed that 85% of doctors had positive attitudes and only 31% of participants possessed good knowledge regarding monkeypox [12]. Participants in our study believed the disease could be controlled worldwide and by health officials. They also recognized the role mass media play in influencing disease prevention. Most participants wanted to learn about infection, epidemiology, and travel medicine related to monkeypox. The health belief model asserts that people’s beliefs influence their health-related actions [13]. As such, health workers believe that learning about monkeypox is important, and their interest in learning is critical to changing their behaviors toward and understanding of monkeypox disease and its response dimensions. Therefore, health officials should be able to ride on smooth grounds to prepare the health workers for monkeypox disease prevention.



Further, this is particularly important given the history of outbreaks in the Jazan province of Saudi Arabia that were imported from Africa, as happened with the Rift Valley fever outbreak [11,14,15,16]. While no outbreaks of monkeypox have been reported in Saudi Arabia to date, the risk of importation cannot be ignored, given the high volume of international travel in the region, especially during religious seasons [17,18,19,20]. There have also been outbreaks of other infectious diseases of zoonotic origin in Saudi Arabia and Jazan, including MERS-CoV, SARS-CoV-2, dengue fever, and others, highlighting the need for effective disease surveillance and response capacity [21,22,23,24,25,26,27]. By providing targeted training and educational programs, health officials can ensure that health workers have the knowledge and skills to prevent and control outbreaks effectively. This will protect the health and safety of the community and help prevent the spread of disease to other regions and countries [28,29,30].



This study is crucial in supporting the country in understanding public health emergency areas that need strengthening. While in this study, we focused on all health worker professions, which was not the case in the previous studies. However, this study has been limited by the non-randomness of the study design, and our survey was self-reported; thus, it is liable to information bias and may bear variables that confounded with each other despite the efforts to limit this confounding effect. Thus, despite being significant in univariate analysis, marital status, job title, and medical practice seem to be cofounders, and only age is considered a significant predictor variable of knowledge of monkeypox. Additionally, it was performed via specific online platforms, which denotes that we may not have contacted subgroups of this population, such as other healthcare workers who do not utilize these platforms. Although our study provides useful insights into the knowledge of monkeypox among healthcare workers, it is important to note that a formal validation study was not conducted for the modified tool used to test knowledge of monkeypox, which may limit the generalizability of our findings and affect the reliability of the tool. Further, the potential influence of demand characteristics cannot be fully ruled out, as the wording and framing of the introductory statement could have potentially influenced how participants responded to the survey items. Another point that should be considered in the questionnaire is that the answers to some questions may not be evident, such as questions 16 and 22. However, we believe this will not affect the knowledge score of the participants. Therefore, the findings cannot be generalized, and nationwide studies may be appropriate for searching other aspects related to this topic. Moreover, qualitative research should be administered to obtain a reasonable, broad, and more thorough understanding of the knowledge and attitude of human monkeypox viral infection among healthcare workers in Saudi Arabia.




5. Conclusions


In this study, we investigated the attitudes and knowledge of health workers in the Jazan province, Saudi Arabia, towards monkeypox disease and its prevention. Our findings indicate that while the overall attitude toward the disease and its prevention is good, the knowledge level among health workers is low, which is a concerning issue, as accurate knowledge about the disease is crucial for effectively preventing and controlling outbreaks. Our univariate analysis also revealed that age, marital status, job title, and medical practice experience are significant factors associated with monkeypox knowledge among health workers. Notably, younger age was significantly associated with higher knowledge in multivariate analysis when all other significant bivariate relations between the demographics variables and knowledge were controlled. These findings suggest that targeted training and educational programs should be developed and implemented, particularly for older health workers who may have received less formal education about the disease. Importantly, our study also highlights the need for increased education and awareness about monkeypox disease among health workers in the Jazan province. While our participants indicated a strong desire to learn about the disease, its epidemiology, and related travel medicine, we found that local officials have not done enough to educate health workers about it. This lack of education could spread falsified information about the disease, which could have severe consequences in the event of an outbreak. By taking these steps, we can better prepare for future outbreaks and ensure the health and safety of the community.







Author Contributions


Writing—first draft, N.H.S., N.Z.A., R.M.S. and A.H.A.; data analysis, H.I.A.-M. and A.H.A.; editing, writing—review, revision of the manuscript, A.H.A.; data analysis, writing—review, conceptualization, design, R.S.H., H.I.A.-M., R.E.J., A.E.A., N.F.H., F.A.M., M.A.S., M.H.M., N.A.Y. and A.H.H. All authors have read and agreed to the published version of the manuscript.




Funding


No funding was secured for this project.




Institutional Review Board Statement


Ethical approval was obtained from the Jazan Health Ethics Committee, Jazan, Saudi Arabia (REC-44/03/321).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


Data are available upon a reasonable request from the corresponding author.




Acknowledgments


We would like to thank the study participants.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Ahmed, S.K.; Omar, R.M.; Hussein, S.H.; Ahmed, N.A.; Abdulqadir, S.O.; Essa, R.A.; Dhama, K.; Abdulla, A.Q. Middle East Countries Preparedness for Monkeypox Outbreak: A Call to Action. Int. J. Surg. 2022, 106, 106948. [Google Scholar] [CrossRef] [PubMed]

	



Seventy-Sixth World Health Assembly. Available online: https://apps.who.int/iris/bitstream/handle/10665/272620/WHO-WHE-IHM-2018.3-eng.pdf (accessed on 26 April 2023).

	



Cabanillas, B.; Valdelvira, R.; Akdis, C.A. Monkeypox Outbreak in Europe, UK, North America, and Australia: A Changing Trend of a Zoonotic Disease. Allergy 2022, 77, 2284–2286. [Google Scholar] [CrossRef] [PubMed]

	



Harapan, H.; Ophinni, Y.; Megawati, D.; Frediansyah, A.; Mamada, S.S.; Salampe, M.; Bin Emran, T.; Winardi, W.; Fathima, R.; Sirinam, S.; et al. Monkeypox: A Comprehensive Review. Viruses 2022, 14, 2155. [Google Scholar] [CrossRef] [PubMed]

	



Jeyaraman, M.; Selvaraj, P.; Halesh, M.B.; Jeyaraman, N.; Nallakumarasamy, A.; Gupta, M.; Maffulli, N.; Gupta, A. Monkeypox: An Emerging Global Public Health Emergency. Life 2022, 12, 1590. [Google Scholar] [CrossRef]

	



Tiecco, G.; Degli Antoni, M.; Storti, S.; Tomasoni, L.R.; Castelli, F.; Quiros-Roldan, E. Monkeypox, a Literature Review: What Is New and Where Does This Concerning Virus Come From? Viruses 2022, 14, 1894. [Google Scholar] [CrossRef] [PubMed]

	



Alshahrani, N.Z.; Alzahrani, F.; Alarifi, A.M.; Algethami, M.R.; Alhumam, M.N.; Ayied, H.A.M.; Awan, A.Z.; Almutairi, A.F.; Bamakhrama, S.A.; Almushari, B.S.; et al. Assessment of Knowledge of Monkeypox Viral Infection among the General Population in Saudi Arabia. Pathogens 2022, 11, 904. [Google Scholar] [CrossRef]

	



Antunes, F.; Cordeiro, R.; Virgolino, A. Monkeypox: From A Neglected Tropical Disease to a Public Health Threat. Infect. Dis. Rep. 2022, 14, 772–783. [Google Scholar] [CrossRef]

	



Alshahrani, N.Z.; Assiri, A.M.; Al-Tawfiq, J.A.; Rodriguez-Morales, A.J.; Sah, R. The Human Monkeypox in Saudi Arabia and Global Tourism. Ann. Med. Surg. 2022, 82, 104686. [Google Scholar] [CrossRef]

	



Di Gennaro, F.; Veronese, N.; Marotta, C.; Shin, J.I.; Koyanagi, A.; Silenzi, A.; Antunes, M.; Saracino, A.; Bavaro, D.F.; Soysal, P.; et al. Human Monkeypox: A Comprehensive Narrative Review and Analysis of the Public Health Implications. Microorganisms 2022, 10, 1633. [Google Scholar] [CrossRef]

	



Outbreak of Rift Valley Fever—Saudi Arabia, August–October, 2000. MMWR Wkly. 2000, 49, 905–908.

	



Hasan, M.; Hossain, M.A.; Chowdhury, S.; Das, P.; Jahan, I.; Rahman, M.F.; Haque, M.M.A.; Rashid, M.U.; Khan, M.A.S.; Hossian, M.; et al. Human Monkeypox and Preparedness of Bangladesh: A Knowledge and Attitude Assessment Study among Medical Doctors. J. Infect. Public Health 2023, 16, 90–95. [Google Scholar] [CrossRef]

	



Green, E.C.; Murphy, E.M.; Gryboski, K. The Health Belief Model. In The Wiley Encyclopedia of Health Psychology; John Wiley & Sons Ltd.: Hoboken, NJ, USA, 2020; pp. 211–214. [Google Scholar]

	



Elfadil, A.A.; Hasab-Allah, K.A.; Dafa-Allah, O.M.; Elmanea, A.A. The Persistence of Rift Valley Fever in the Jazan Region of Saudi Arabia. Rev. Sci. Tech. 2006, 25, 1131–1136. [Google Scholar] [CrossRef]

	



Anyamba, A.; Chretien, J.-P.; Formenty, P.B.H.; Small, J.; Tucker, C.J.; Malone, J.L.; El Bushra, H.; Martin, V.; Linthicum, K.J. Rift Valley Fever Potential, Arabian Peninsula. Emerg. Infect. Dis. 2006, 12, 518–520. [Google Scholar] [CrossRef]

	



Al-Hazmi, M.; Ayoola, E.A.; Abdurahman, M.; Banzal, S.; Ashraf, J.; El-Bushra, A.; Hazmi, A.; Abdullah, M.; Abbo, H.; Elamin, A.; et al. Epidemic Rift Valley Fever in Saudi Arabia: A Clinical Study of Severe Illness in Humans. Clin. Infect. Dis. 2003, 36, 245–252. [Google Scholar] [CrossRef]

	



Al-Tawfiq, J.A.; Kattan, R.F.; Memish, Z.A. Mass Gatherings and Emerging Infectious Diseases: Monkeypox Is the Newest Challenge. J. Epidemiol. Glob. Health 2022, 12, 215–218. [Google Scholar] [CrossRef]

	



Al-Tawfiq, J.A.; Kattan, R.F.; Memish, Z.A. Escalating the 2022 Hajj during the Third Year of the COVID-19 Pandemic. J. Travel Med. 2022, 29, taac059. [Google Scholar] [CrossRef]

	



Al-Tawfiq, J.A.; Memish, Z.A.; Zumla, A. Mass Religious Gatherings Events and COVID-19 -Easing of COVID-19 Restrictions and a Staged Approach to Scaling up the Umrah Pilgrimage. Travel Med. Infect. Dis. 2021, 40, 101986. [Google Scholar] [CrossRef]

	



Hashim, H.T.; Babar, M.S.; Essar, M.Y.; Ramadhan, M.A.; Ahmad, S. The Hajj and COVID-19: How the Pandemic Shaped the World’s Largest Religious Gathering. Am. J. Trop. Med. Hyg. 2021, 104, 797–799. [Google Scholar] [CrossRef]

	



Al-Tawfiq, J.A.; Memish, Z.A. Middle East Respiratory Syndrome Coronavirus: Epidemiology and Disease Control Measures. Infect. Drug Resist. 2014, 7, 281–287. [Google Scholar] [CrossRef]

	



Balkhy, H.H.; Memish, Z.A.; Bafaqeer, S.; Almuneef, M.A. Influenza a Common Viral Infection among Hajj Pilgrims: Time for Routine Surveillance and Vaccination. J. Travel Med. 2004, 11, 82–86. [Google Scholar] [CrossRef]

	



Aleanizy, F.S.; Mohmed, N.; Alqahtani, F.Y.; El Hadi Mohamed, R.A. Outbreak of Middle East Respiratory Syndrome Coronavirus in Saudi Arabia: A Retrospective Study. BMC Infect. Dis. 2017, 17, 23. [Google Scholar] [CrossRef] [PubMed]

	



Al-Raddadi, R.; Alwafi, O.; Shabouni, O.; Akbar, N.; Alkhalawi, M.; Ibrahim, A.; Hussain, R.; Alzahrani, M.; Al Helal, M.; Assiri, A. Seroprevalence of Dengue Fever and the Associated Sociodemographic, Clinical, and Environmental Factors in Makkah, Madinah, Jeddah, and Jizan, Kingdom of Saudi Arabia. Acta Trop. 2019, 189, 54–64. [Google Scholar] [CrossRef] [PubMed]

	



Alhazmi, A.H.; Ammar, A.M.; Arishi, F.H.; Ali, A.A.; Majrabi, A.H.; Bahkali, B.I.; Aqeel, A.A.; Masmali, E.M.; Alhuraysi, Y.J.; Albarnawi, A.M.; et al. Knowledge, Attitudes, and Practices Regarding Brucellosis among General Population: A Cross-Sectional Study from Jazan Province, Saudi Arabia. J. Adv. Vet. Anim. Res. 2022, 9, 761–769. [Google Scholar] [CrossRef] [PubMed]

	



Alhazmi, A.; Alamer, E.; Abdelwahab, S.; Khamjan, N.; Hamami, A.; Haddad, M.; Darraj, M.; Hashem, A.M.; Algaissi, A. Community-Based Seroprevalence of SARS-CoV-2 Antibodies Following the First Wave of the COVID-19 Pandemic in Jazan Province, Saudi Arabia. Int. J. Environ. Res. Public Health 2021, 18, 12451. [Google Scholar] [CrossRef]

	



Albeladi, F.I.; Alluli, M.M.; Daghriri, K.A.; Almalki, Y.H.; Wafi, M.Y.; Otaif, F.A.; Sulays, Z.Y.; Hakami, A.A.; Alharbi, A.A.; Alhazmi, A.H. Level of Adherence to COVID-19 Preventive Measures among Health Care Workers in Saudi Arabia. Cureus 2021, 13, e15969. [Google Scholar] [CrossRef]

	



Jones, D.S.; Dicker, R.C.; Fontaine, R.E. Building a Global Health Agenda. N. Engl. J. Med. 2017, 377, S158–S165. [Google Scholar] [CrossRef]

	



Plowright, R.K.; Parrish, C.R.; McCallum, H.; Hudson, P.J.; Ko, A.I.; Graham, A.L.; Lloyd-Smith, J.O. Pathways to Zoonotic Spillover. Nat. Rev. Microbiol. 2017, 15, 502–510. [Google Scholar] [CrossRef]

	



Coker, R.; Rushton, J.; Mounier-Jack, S.; Karimuribo, E.; Lutumba, P.; Kambarage, D.; Pfeiffer, D.U.; Stärk, K.; Rweyemamu, M. Towards a Conceptual Framework to Support One-Health Research for Policy on Emerging Zoonoses. Lancet Infect. Dis. 2011, 11, 326–331. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Sociodemographic characteristics of participants (n = 398).






Table 1. Sociodemographic characteristics of participants (n = 398).





	
Variables

	
Frequency

	
Percent (%)






	
Age (years) Mean|SD

	
30.93

	
8.25




	
Gender




	
Male

	
246

	
61.8




	
Female

	
152

	
38.2




	
Marital status




	
Unmarried

	
212

	
53.3




	
Married

	
186

	
46.7




	
Job title




	
Physician

	
58

	
14.6




	
Nurse

	
129

	
32.4




	
Laboratory

	
51

	
12.8




	
Other health specialties

	
160

	
40.2




	
Work sector




	
Governmental

	
342

	
85.9




	
Private

	
56

	
14.1




	
Medical practice experience




	
Less than one year

	
121

	
30.4




	
1–5 years

	
95

	
23.9




	
More than five years

	
182

	
45.7




	
I have heard about monkeypox before




	
Yes

	
345

	
86.7




	
No

	
53

	
13.3




	
Source of information about monkeypox




	
Medical books or during my studies

	
33

	
8.3




	
Social media

	
274

	
68.8




	
Healthcare workers

	
38

	
9.5
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Table 2. Participants’ responses to knowledge questions about the monkeypox virus.
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	Knowledge Questions
	Correct-

N (%)
	Incorrect-

N (%)





	Q1. Is monkeypox prevalent in Middle Eastern countries? (Answer: No)
	186 (46.7)
	212 (53.3)



	Q2. Is monkeypox prevalent in Western and Central Africa? (Answer: Yes)
	219 (55.0)
	179 (45.0)



	Q3. Are there any human monkeypox cases in Saudi Arabia? (Answer: Yes)
	52 (13.1)
	346 (86.9)



	Q4. Is monkeypox a viral disease infection? (Answer: Yes)
	314 (78.9)
	84 (21.1)



	Q5. Is monkeypox a bacterial disease infection? (Answer: No)
	261 (65.6)
	137 (34.3)



	Q6. Is monkeypox easily transmitted human-to-human? (Answer: Yes)
	234 (58.8)
	164 (41.2)



	Q7. Could monkeypox be transmitted through a bite of an infected monkey? (Answer: Yes)
	88 (22.1)
	310 (77.9)



	Q8. Are travelers from America and Europe the primary source of imported cases of monkeypox? (Answer: No)
	198 (49.7)
	200 (50.3)



	Q9. Do monkeypox and smallpox have similar signs and symptoms? (Answer: Yes)
	36 (9.0)
	362 (91.0)



	Q10. Do monkeypox and chickenpox have similar signs and symptoms? (Answer: Yes)
	59 (14.8)
	339 (85.2)



	Q11. Is a flu-like syndrome one of the early signs or symptoms of human monkeypox? (Answer: Yes)
	190 (47.7)
	208 (52.3)



	Q12. Are rashes on the skin one of the signs or symptoms of human monkeypox? (Answer: Yes)
	290 (72.9)
	108 (27.1)



	Q13. Are papules on the skin one of the signs or symptoms of human monkeypox? (Answer: Yes)
	209 (52.5)
	189 (47.5)



	Q14. Are vesicles on the skin one of the signs or symptoms of human monkeypox? (Answer: Yes)
	218 (54.8)
	180 (45.2)



	Q15. Are pustules on the skin one of the signs or symptoms of human monkeypox? (Answer: Yes)
	229 (57.5)
	169 (42.5)



	Q16. Is diarrhea one of the signs or symptoms of human monkeypox? (Answer: Yes)
	91 (22.9)
	307 (77.1)



	Q17. Is lymphadenopathy (swollen lymph nodes) one clinical sign or symptom that could be used to differentiate between monkeypox and smallpox cases? (Answer: Yes)
	167 (42.0)
	231 (58.0)



	Q18. One management option for symptomatic monkeypox patients is to use paracetamol. (Answer: No)
	182 (45.7)
	216 (54.3)



	Q19. Are antivirals required in the management of human monkeypox patients? (Answer: No)
	208 (52.3)
	190 (47.7)



	Q20. Are antibiotics required in the management of human monkeypox patients? (Answer: No)
	140 (35.2)
	258 (64.8)



	Q21. Are people who got the chickenpox vaccine immunized against monkeypox? (Answer: Yes)
	138 (34.7)
	260 (65.3)



	Q22. Is there a specific vaccine for monkeypox? (Answer: No)
	71 (17.8)
	327 (82.2)



	Q23. Is there a specific treatment for monkeypox? (Answer: No)
	184 (46.2)
	214 (53.8)
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Table 3. Association between participants’ sociodemographic variables and knowledge scores (n = 345).
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Variables

	
High Knowledge

(n = 152, 44.1%)

	
Low Knowledge

(n = 193, 55.9%)

	
p-Value






	
Age in years (Mean|SD)

	
28.97|6.46

	
32.71|8.38

	
0.0001 *




	
Sex




	
Male

	
95 (62.5)

	
121 (62.7)

	
1.000




	
Female

	
57 (37.5)

	
72 (37.3)




	
Marital status




	
Unmarried

	
90 (59.2)

	
79 (40.9)

	
0.0001 *




	
Married

	
63 (41.1)

	
119 (61.6)

	




	
Job title




	
Physician

	
14 (9.2)

	
39 (20.2)

	
0.044 *




	
Nurse

	
54 (35.5)

	
60 (31.1)




	
Laboratory

	
22 (14.5)

	
22 (11.4)




	
Other health specialties

	
62 (40.8)

	
72 (37.3)




	
Sector




	
Governmental

	
129 (84.9)

	
167 (86.5)

	
0.756




	
Private

	
23 (15.1)

	
26 (13.5)




	
Experience




	
Less than 1 year

	
59 (38.8)

	
48 (24.9)

	
0.002 *




	
1–5 years

	
39 (25.7)

	
41 (21.2)




	
More than 5 years

	
54 (35.5)

	
104 (53.9)




	
When did you hear about monkeypox?




	
Within several days or weeks ago

	
16 (10.5)

	
16 (8.3)

	
0.576




	
Within the last month or later

	
136 (89.5)

	
177 (91.7)




	
Source of information about monkeypox




	
Medical books or during my studies

	
12 (7.9)

	
21 (10.9)

	
0.512




	
Social media

	
121 (79.6)

	
153 (79.3)




	
Healthcare workers

	
19 (12.5)

	
19 (9.8)








* Significant when the alpha criterion for p-value was set to 0.05.
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Table 4. Participants’ responses to attitudes questions about the monkeypox virus, emerging diseases, and travel epidemiology (n = 398).
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	Sentence
	Agree

n (%)
	No Opinion

n (%)
	Disagree

n (%)





	I am confident that the world’s population can control monkeypox worldwide.
	252 (63.3)
	95 (23.9)
	51 (12.8)



	I am confident that the Saudi MOH and local population can control monkeypox locally.
	306 (76.9)
	60 (15.1)
	32 (8)



	I have bad feelings toward the monkeypox virus that it might become a worldwide pandemic.
	117 (29.4)
	130 (32.7)
	151 (37.9)



	I think that monkeypox can add a new burden on the healthcare system of the affected countries.
	220 (55.3)
	114 (28.6)
	64 (16.1)



	I think monkeypox can be transmitted to Saudi Arabia
	227 (57)
	128 (32.2)
	43 (10.8)



	I think that mass media coverage of monkeypox may influence its worldwide prevention.
	291 (73.1)
	71 (17.8)
	36 (9)



	I want to learn more about monkeypox.
	297 (74.6)
	68 (17.1)
	33 (8.3)



	I want to learn more about the epidemiology of the new emerging diseases.
	300 (75.4)
	64 (16.1)
	34 (8.5)



	I want to learn more about travel medicine.
	283 (71.1)
	73 (18.3)
	42 (10.6)



	I think that it is dangerous to travel to the countries epidemic with monkeypox.
	285 (71.6)
	76 (19.1)
	37 (9.3)
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