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a b s t r a c t

Background: The World Health Organization (WHO) declared monkeypox a “public health emergency of 
international concern” on 23 June 2022. However, there is a lack of data on monkeypox perceptions among 
medical workers. The purposes of this study were to evaluate perceptions, worries about monkeypox, at
titudes towards monkeypox vaccination and their correlates among medical workers in China.
Methods: Data were collected from medical practitioners using an online survey questionnaire between 
September 1 and September 30, 2022 in China. All the subjects completed an online questionnaire including 
general characteristics, perceptions/knowledge/worries about monkeypox, and attitudes towards mon
keypox vaccination. Logistic regression was employed to examine the correlates of perceptions, worries 
about monkeypox, and attitudes toward monkeypox vaccination.
Results: In total, this study sample included 639 medical workers. The mean age was 37.9  ±  9.4 years old. 
Approximately 71.8% of individuals reported perceptions of monkeypox, 56.7% worried about monkeypox, 
and 64.9% supported the promotion of monkeypox vaccination. Medical workers who were older than 50 
years (aOR 3.73, 95%CI 1.01–13.85), worked in the Infectious Diseases/Dermatology/Venereal Diseases de
partments (3.09, 1.61–5.91), and provided correct answer to monkeypox transmission route (10.19, 
5.42–19.17) were more likely to know about monkeypox/monkeypox virus before investigation. 30.7% re
ported that they were more worried about monkeypox than the coronavirus (COVID-19). Participants re
ported that the key population most in need of monkeypox vaccination were health practitioners (78.2%) 
and people with immunodeficiency (74.3%), followed by children (65.4%) and older adults (63.2%).
Conclusion: Awareness of monkeypox was high and attitude towards the promotion of monkeypox vacci
nation was positive among medical staff in China. Further targeted dissemination of monkeypox common 
knowledge among health care providers might improve their precaution measures and improve the pro
motion of monkeypox vaccination among key populations.
© 2023 The Author(s). Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for Health 

Sciences. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/li
censes/by-nc-nd/4.0/).

1. Introduction

Monkeypox virus (MPXV), first identified in humans in 1970 in 
the Democratic Republic of Congo (formerly Zaire), is a zoonotic 
virus related to the virus that causes smallpox [1,2]. From 1 January 
2022–13 September 2022, 102 countries across all 6 WHO regions 
have reported 58285 laboratory-confirmed cases, including 22 
deaths, to WHO [3]. The World Health Organization (WHO) declared 
monkeypox a “public health emergency of international concern” on 
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23 June 2022 [4,5]. Human-to-human transmission can occur 
through close contact with skin lesions, respiratory secretions, or 
recently contaminated objects of an infected person [6] and litera
ture reported [7] that monkeypox outbreaks predominantly affect 
men who have sex with men. On September 6, 2022, Hong Kong 
reported its first case of monkeypox in a 30-year-old man who ar
rived from the Philippines after traveling in the United States and 
Canada, and the Hong Kong Special Administrative Region's gov
ernment will raise the response level for the monkeypox outbreak to 
an “alert” level [8]. The first imported case of monkeypox in Hong 
Kong is also an alarm for mainland China. 10 days later, the first 
imported case of monkeypox in mainland China is reported by 
“China CDC Weekly” [9]. Therefore, it is necessary to pay attention to 
the monkeypox epidemic and prevent its spread in China.

Previous studies have shown that the degree of concerns and 
worries about the evolved coronavirus disease 2019 (COVID-19) have 
been reflected through the different variants (such as the Omicron 
and Delta) [10,11]. The emergence of a new virus (MPXV) at this time 
may further complicate the level of public concern and the strain on 
healthcare systems. Smallpox virus is eradicated globally in 1980 
through mass vaccination, and the partial loss of protective activity 
of the smallpox vaccination due to the cessation of mandatory vac
cination may have led to an increase in cases of MPXV [12]. Cur
rently, there are two possible vaccinations for MPXV infection [13], 
but it is unclear what attitudes people have regarding monkeypox 
vaccination promotion.

Medical workers’ knowledge of monkeypox precautions and 
early screening and detection of monkeypox patients are important 
for controlling transmission. A WHO report shows that one of the 
challenges in preventing monkeypox is the lack of knowledge about 
monkeypox. [14] It is critical to improve the perceptions of mon
keypox among the public, especially among healthcare providers. 
The awareness and basic knowledge of monkeypox among medical 
staff can provide support for the detection of patients with mon
keypox and improve their preventive measures. However, there is a 
lack of data on monkeypox perceptions among medical workers in 
China, and medical staff may be at risk of receiving patients with 
monkeypox and occupational exposure. The purposes of this study 
were to explore the perceptions, worries about monkeypox, atti
tudes towards monkeypox vaccination and their correlates among 
medical workers in China.

2. Methods

2.1. Subjects

This study was based on nationwide a cross-sectional survey 
using an online survey questionnaire between September 1 and 
September 30, 2022 in China. The subjects came from more than 80 
cities/regions in China, and the research team members published 
and publicized them on their social media accounts (WeChat) online. 
WeChat is a multi-purpose social media and messaging platform in 
China with over 1 billion monthly active users. The participants’ 
inclusion criteria for the survey were 18 years or older, healthcare 
workers/medical practitioners, and voluntary participation. 
Participants read the overview of the study online, and clicked 
“agree” to participate in the questionnaire. In this study, medical 
workers included doctors, nurses and medical technicians from 
more than 30 departments in tertiary hospitals and secondary 
hospitals, as well as public health practitioners from public health 
service institutions and community health service centers. These 
healthcare workers are involved in the diagnosis, treatment, and 
direct management of suspected or confirmed monkeypox infected 
people and are at potential risk of contracting the monkeypox 
virus [15].

2.2. General questions

The analysis variables of the general questionnaire included so
cial demographic characteristics such as age, gender, marital status, 
educational level, and monthly income; health characteristics such 
as ever been diagnosed with chronic diseases, or depressive symp
toms; and career information such as professional title, working 
years, type of medical institution and hospital department. We 
classified the age group as 18–30, 31–40, 41–50, and >  50 years old. 
Marital status was divided into married, and unmarried. Level of 
education was categorized into master degree or higher, under
graduate, junior college or lower. The professional title was cate
gorized as junior title, intermediate title, and senior title. Working 
years were divided into 1–5, 5–10, and 10 above. Type of medical 
institution including tertiary hospitals, secondary hospitals, com
munity health service centers, and public health institutions. 
Participants were asked to report whether they had ever been di
agnosed with chronic diseases, including hypertension, chronic re
spiratory disease, chronic pain, hyperuricemia, hyperlipidemia, 
immunodeficiency disease, and cancer. The depressive symptom was 
assessed using Patient Health Questionnaire (PHQ-2), including 2 
items, the total scores ranged from 0 to 6, and depression was de
fined as a score≥ 3 [16].

2.3. Perceptions of monkeypox

In this study, the perceptions of monkeypox were measured by 
asking the question that “Did you know about monkeypox/MPXV 
before this survey.” Participants who answered “Yes, I have some 
knowledge about monkeypox/MPXV before investigating.” were 
considered to have perceptions of monkeypox. On the contrary, 
participants who answered “No, I do not know about monkeypox/ 
MPXV before investigating.” were regarded to lack perceptions of 
monkeypox. For participants who with perceptions of monkeypox, 
we further asked participants how often they recently paid attention 
to information about the monkeypox epidemic (frequent attention, 
occasional attention, little attention, and never attention) and what 
kind of channel they paid attention to monkeypox.

2.4. Knowledge of monkeypox

Knowledge of monkeypox included source of monkeypox infec
tion, monkeypox transmission route, and monkeypox common 
knowledge. The common knowledge of monkeypox included 7 
items: (1) Monkeypox is a dangerous and rapidly spreading disease; 
(2) Monkeypox is a zoonotic disease; (3) Respiratory and contact 
prophylaxis should be used to prevent monkeypox; (4) Monkeypox 
can spread before symptoms appear, especially skin blisters; (5) The 
smallpox vaccination (given before 1980, also known as “cowpox”) is 
effective against monkeypox; (6) The varicella vaccination is effec
tive against monkeypox; (7) There is a definite treatment or specific 
medicine for monkeypox. Participants were asked to judge whether 
each item was true/false/don't know. The answer “don't know” was 
considered an incorrect answer. A correct answer to 4 or more out of 
7 questions was considered a high level of monkeypox common 
knowledge.

2.5. Attitudes toward monkeypox vaccination

“At this stage, do you support the promotion of monkeypox 
vaccination?” using a five-point Likert scale [17] ranging from 1 
(strongly support) to 5 (strongly not support), were used to evaluate 
attitude towards monkeypox vaccination promotion. In this study, 
support for the promotion of the monkeypox vaccination was re- 
categorized as support (1−2) and nonsupport (3−5). Further, we 
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asked participants which groups of people they thought needed to 
be vaccinated against monkeypox.

2.6. Worries about monkeypox

Worries about monkeypox were assessed through questions: 
“Are you worried about the monkeypox pandemic?” and “Are you 
more worried about monkeypox than COVID-19?” If answered yes, 
we further asked the reason why there was concern about the 
monkeypox pandemic. In addition, we asked the questions that “Do 
you think that monkeypox will be outbreaks in China?” and “What 
are the reasons that monkeypox will be outbreaks in China/will not 
be outbreaks in China?”.

2.7. Precaution of monkeypox

The precaution against monkeypox among medical workers was 
assessed by asking “How do you think you should avoid infection 
when you are receiving monkeypox patients?” Participants were 
considered to be aware of monkeypox precautions if they chose two 
or more of the answers to wear masks, wear gloves, disinfect their 
hands, or disinfect the environment. If participants selected “refused 
treatment monkeypox patient” in the response, they were further 
asked about the reason for the refusal.

2.8. Data analysis

Study population characteristics were analyzed using descriptive 
statistics. Mean and standard deviation (SD) were used to describe 
continuous variables. Frequency and percentage were presented for 
categorical variables. The multivariate logistic regression model was 
run to analyze the correlates of perceptions, worries about mon
keypox, and attitudes towards monkeypox vaccination among 
medical workers. Enter method was used to include all possible 
influencing factors as independent variables in the multivariate lo
gistic regression analysis model. Adjusted odds ratios (aOR) and 95% 
confidence intervals (CI) were calculated. All analyses were con
ducted using the statistical analysis program SPSS version 26.0. 
(SPSS Inc., Chicago, IL, USA). The statistical significance was set 
as P  <  0.05.

3. Results

In total, this study sample included 639 medical workers. 
Characteristics of medical workers were presented in Table 1. The 
mean age was 37.9  ±  9.4 years, 208 (32.6%) were males and 431 
(67.4%) were females. A large proportion of participants were mar
ried (70.3%) and educated in undergraduate or high (87.5%). Among 
the participants, 57.3% worked for more than 10 years, and nearly 
half (49%) of them came from tertiary hospitals. In addition, we 
recruited 113 medical workers from the Infectious Diseases/Der
matology/Venereal Diseases departments, who were most likely to 
be exposed to patients with monkeypox. Approximately 459 (71.8%) 
of individuals reported perceptions of monkeypox, 362 (56.7%) 
worried about monkeypox, and 415 (64.9%) supported the promo
tion of monkeypox vaccination.

Knowledge of monkeypox among medical workers with per
ceptions of monkeypox was presented in Table 2. Among medical 
workers with perceptions of monkeypox (n = 459), 91.1% had a high 
level of monkeypox common knowledge and 94.8% reported 
awareness of monkeypox precaution. The frequencies of concern 
about monkeypox were frequent attention (108/459), occasional 
attention (279/459), little attention (64/459), and never attention (8/ 
459), respectively. In monkeypox precaution, 54 healthcare workers 
chose to "reject" patients with monkeypox, and the reasons included 
fear of infection/occupational exposure (42/54); ignorance of the 

MPXV and inability to help patients (37/54); people with mon
keypox are promiscuous (17/54); and hospital rules not to admit 
patients with monkeypox (17/54).

Fig. 1 showed the source of monkeypox information among 
medical workers who attention to monkeypox (n = 451). WeChat 
official account/video account, Weibo, Douyin, Kuaishou, and other 
new media were the main way for medical workers to get in
formation about the monkeypox, followed by television, newspaper, 
radio, and other traditional media. Correlates of perceptions of 
monkeypox among medical workers were displayed in Table 3. 
Multivariate logistic regression analysis was performed to identify 
factors associated with perceptions of monkeypox. In social demo
graphic and career information variables, age groups, type of med
ical institution, and hospital department were significantly 
associated with perceptions of monkeypox. Medical workers who 

Table 1 
Characteristics of medical workers (N = 639). 

Characteristics n (%)

Age, mean (SD) 37.91 (9.40)
Age group, years
18–30 168 (26.3)
31–40 229 (35.8)
41–50 172 (26.9)
>  50 70 (11.0)
Gender
Male 208 (32.6)
Female 431(67.4)
Marital status
Unmarried 190 (29.7)
Married 449 (70.3)
Educational level
Master degree or higher 220 (34.4)
Undergraduate 339 (53.1)
Junior college or below 80 (12.5)
Monthly income (RMB)
< 6000 207 (32.4)
6000–9999 196 (30.7)
10,000–19999 168 (26.3)
>  20,000 68 (10.6)
Chronic diseasesa

No 494 (77.3)
Yes 145 (22.7)
Depression (PHQ-2)
No 571 (89.4)
Yes 68 (10.6)
Professional title
Junior title 244 (38.2)
Intermediate title 206 (32.2)
Senior title 189 (29.6)
Working years
1–5 159 (24.9)
5–10 114 (17.8)
>  10 366(57.3)
Type of medical institution
Public health institutions 150 (23.5)
Tertiary hospitals 313 (49.0)
Secondary hospitals 113 (17.7)
Community health service centers 63 (9.9)
Hospital department
Infectious Diseases/Dermatology/Venereal Diseases 113 (17.7)
Other departments 526 (83.3)
Awareness of monkeypox
No 180 (28.2)
Yes 459 (71.8)
Worry about monkeypox
No 277 (43.3)
Yes 362 (56.7)
Support monkeypox vaccination
No 224 (35.1)
Yes 415 (64.9)

PHQ, Patient Health Questionnaire.
a Chronic diseases include hypertension, chronic respiratory disease, chronic pain, 

hyperuricemia, hyperlipidemia, immunodeficiency disease, and cancer.
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were lder than 50 years (aOR = 3.73, 95%CI: 1.01–13.85), working in 
the Infectious Diseases/Dermatology/Venereal Diseases departments 
(3.09, 1.61–5.91) were more likely to know about monkeypox/MPXV 
before investigation. Compared with health service workers in 
public health institutions, medical workers in tertiary hospitals 
(0.27, 0.15–0.50) and secondary hospitals (0.27, 0.13–0.55) were 
negatively associated with perceptions of monkeypox. In mon
keypox knowledge variables, provided the correct answer in the 
monkeypox transmission route was significantly associated with 
increased perceptions of monkeypox (10.19, 5.42–19.17).

Among participants’ worries about monkeypox (n = 362), reasons 
for worries included “fear of me or my family members getting in
fected” (246/362), “fear of a worldwide pandemic” (314/362), “fear 
of an outbreak of monkeypox might lead to a nationwide quar
antine” (292/362), and “fear of the suspension of international 
flights” (66/362). 30.7% of the subjects reported that they were more 
worried about monkeypox than COVID-19. Fig. 2 and Fig. 3 displayed 
the reasons for believing that monkeypox will be/will not be wide
spread in China among medical workers. And factors associated with 
worries about monkeypox were also shown in Table 3. Demographic 
variables such as gender, marital status, educational level, and 
monthly income were significantly associated with worries about 
monkeypox. Females (1.48, 1.02–2.05), married (1.94, 1.21–3.31) and 
undergraduate education (2.43, 1.13–4.75) were more likely to worry 
about the monkeypox pandemic. Compared with monthly income 
(RMB) <  6000, monthly income 6000–9999 (0.61, 0.39–0.96), 
monthly income 10,000–19,999 (0.48, 0.29–0.80), and monthly 

income >  20,000 (0.48, 0.24–0.96) were negatively associated with 
worries about monkeypox. Having a history of chronic diseases 
(0.92, 0.40–0.95) and working in a tertiary hospital (0.50, 0.32–0.80) 
were also negatively associated with monkeypox concern. A high 
level of monkeypox common knowledge was significantly associated 
with increased worries about monkeypox (1.93, 1.13–3.30).

In terms of supporting the promotion of monkeypox vaccination 
(Table 3), educational level (Undergraduate: 4.06, 1.85–8.90; Junior 
college or below: 1.59, 1.02–2.47), the correct answer of monkeypox 
transmission route (0.55, 0.30–0.99), and high level of monkeypox 
common knowledge (1.89, 1.11–3.23) were significantly associated 
with supporting the promotion of monkeypox vaccination. Key po
pulations who needed to be vaccinated against monkeypox were 
shown in Fig. 4. Participants reported that the groups most in need 
of monkeypox vaccination were health practitioners (78.2%) and 
people with immunodeficiency (74.3%), followed by children (65.4%) 
and older adults (63.2%).

4. Discussion

Our study found that healthcare workers in China had high 
awareness of monkeypox and positive attitudes toward monkeypox 
vaccination, and were concerned about the monkeypox epidemic. 
The results demonstrated that healthcare workers aged more than 
50 years, working in the Infectious Diseases/Dermatology/Venereal 
Diseases departments, and giving correct answers on monkeypox 
transmission route were more likely to know about monkeypox/ 
MPXV before investigation. Those who had lower educational levels 
and higher levels of monkeypox common knowledge were more 
likely to support the promotion of monkeypox vaccination. 
Individuals who were female, married, with undergraduate educa
tion and a high level of monkeypox common knowledge were more 
likely to worry about the monkeypox pandemic.

Compared to a few previous studies, our findings showed a 
higher perceptions of monkeypox among medical workers. The 
awareness rate of the high level of monkeypox common knowledge 
was 85.9% in this study. Whereas, a survey of medical staff in Italy 
found that 50.3% of doctors provided low scores on 24 items of 
monkeypox knowledge [18]. Another study in Indonesia reported 
that among 432 general practitioners, about 10.0% knew more than 
80% of monkeypox knowledge in 21 items [19]. A cross-sectional 
study of 389 practicing medical doctors all over Bangladesh reported 
that only 119 (30.59%) participants had good knowledge regarding 
monkeypox [20]. Researchers in Jordan found that only 4 out of 11 
monkeypox knowledge items had correct 50% answers among 606 
health workers (about two-thirds doctors or nurses) [21], and less 
than half of 651 medical college students were aware of the mon
keypox outbreak [22]. The possible explanation for these differences 

Table 2 
Knowledge of monkeypox among medical workers with perceptions of mon
keypox (N = 459). 

Monkeypox knowledge Perceptions of monkeypox, n (%)

Source of monkeypox infectiona

Wrong 61 (13.3)
Correct 398 (86.7)
Monkeypox transmission routeb

Wrong 18 (3.9)
Correct 441 (96.1)
Monkeypox common knowledgec

Low level 41 (8.9)
High level 418 (91.1)
Awareness of monkeypox precaution
No 24 (5.2)
Yes 435 (94.8)

a Source of monkeypox infection include animals infected with monkeypox and 
people infected with monkeypox.

b Monkeypox transmission route include droplet transmission, blood and body 
fluids transmission, and contact transmission.

c A correct answer to 4 or more out of 7 questions was considered a high level of 
monkeypox knowledge.

Fig. 1. Source of monkeypox information among medical workers who attention about monkeypox (n = 451). 
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might be due to the different items used to measure common 
knowledge of monkeypox. In addition, mainstream medias in China 
reported the first imported monkeypox cases in Hong Kong and 
Chongqing during the study, it might improve medical workers’ 
perceptions of monkeypox. Meanwhile, compared with the survey of 
monkeypox knowledge among general population, the medical staff 
in this study also had a higher levels of monkeypox knowledge 
[23–25]. As monkeypox cases have continued to rise around the 

world, the nosocomial transmission of MXPV can occur, potentially 
leading to the infection of medical workers [26,27]. Medical workers 
in the Infectious Diseases/Dermatology/Venereal Diseases depart
ments, who were most likely to contact with and treat patients in
fected with monkeypox, were three times more likely to know about 
monkeypox than those in other departments in this study.

More than half of the participants reported worries about mon
keypox, and higher levels of knowledge about monkeypox were 

Table 3 
Correlates of perceptions, worries about monkeypox, attitudes towards monkeypox vaccination among medical workers. 

Variables Awareness of monkeypox P-value Worries about monkeypox P-value Support the promotion 
of monkeypox vaccination

P-value

Adjusted OR (95% CI)* Adjusted OR (95% CI) Adjusted OR (95% CI)

Age
18–30 1.00 1.00 1.00
31–40 1.78 (0.76,4.19) 0.184 1.91 (0.44,1.90) 0.800 1.42 (0.67,3.04) 0.363
41–50 2.38 (0.81,7.02) 0.117 0.63 (0.25,1.55) 0.311 1.15 (0.46,2.89) 0.761
>  50 3.74 (1.01,13.85) 0.049 1.63 (0.59,4.54) 0.350 2.63 (0.90,7.62) 0.076
Gender
Male 1.00 1.00 1.00
Female 0.97 (0.61,1.54) 0.890 1.48 (1.02,2.05) 0.038 1.28 (0.88,1.86) 0.206
Marital status
Unmarried 1.00 1.00 1.00
Married 1.18 (0.67,2.07) 0.569 1.94 (1.21,3.13) 0.002 1.23 (0.77,1.99) 0.388
Educational level
Master degree or higher 1.00 1.00 1.00
Undergraduate 0.56 (0.25,1.26) 0.157 2.32 (1.13,4.75) 0.022 4.06 (1.85,8.90) <  0.001
Junior college or below 0.81 (0.46,1.41) 0.453 1.41 (0.91,2.18) 0.127 1.59 (1.02,2.47) 0.042
Monthly income (RMB)
< 6000 1.00 1.00 1.00
6000–9999 0.85 (0.50,1.44) 0.552 0.61 (0.39,0.96) 0.033 1.06 (0.66,1.68) 0.821
10,000–19999 1.61 (0.85,3.03) 0.143 0.48 (0.29,0.80) 0.004 0.92 (0.55,1.51) 0.729
>  20,000 0.92 (0.39,2.16) 0.842 0.48 (0.24,0.96) 0.037 0.80 (0.40,1.57) 0.513
Chronic diseases
No 1.00 1.00 1.00
Yes 1.01 (0.59,1.75) 0.957 0.92 (0.40,0.95) 0.027 1.01 (0.65,1.56) 0.982
Depression (PHQ-2)
No 1.00 1.00 1.00
Yes 0.74 (0.38,1.42) 0.361 0.91 (0.52,1.60) 0.748 0.75 (0.43,1.32) 0.316
Professional title
Junior title 1.00 1.00 1.00
Intermediate title 1.46 (0.74,2.85) 0.275 1.06 (0.58,1.91) 0.858 0.73 (0.39,1.36) 0.317
Senior title 1.80 (0.80,4.07) 0.157 0.91 (0.44,1.85) 0.790 0.78 (0.37,1.64) 0.504
Working years
1–5 1.00 1.00 1.00
5–10 1.49 (0.69,3.25) 0.315 0.71 (0.36,1.42) 0.337 1.04 (0.52,2.09) 0.904
>  10 1.10 (0.43,2.81) 0.843 0.73 (0.32,1.67) 0.469 0.72 (0.32,1.63) 0.426
Type of medical institution
Public health institutions 1.00 1.00 1.00
Tertiary hospitals 0.27 (0.15,0.50) <  0.001 0.50 (0.32,0.80) 0.003 0.90 (0.57,1.43) 0.657
Secondary hospitals 0.27 (0.13,0.55) <  0.001 0.92 (0.51,1.64) 0.763 1.23 (0.68,2.24) 0.493
Community health service centers 0.56 (0.24,1.30) 0.176 0.73 (0.37,1.44) 0.359 0.64 (0.33,1.26) 0.156
Hospital department
Other department 1.00 1.00 1.00
Infectious Diseases/Dermatology/ Venereal 

Diseases
3.09 (1.61,5.91) 0.001 1.40 (0.87,2.25) 0.168 1.09 (0.67,1.77) 0.739

Source of monkeypox infectiona

Wrong 1.00 1.00 1.00
Correct 1.13 (0.64,2.00) 0.678 1.13 (0.71,1.82) 0.604 1.43 (0.89,2.30) 0.139
Monkeypox transmission routeb

Wrong 1.00 1.00 1.00
Correct 10.19 (5.42,19.17) <  0.001 1.02 (0.59,1.79) 0.935 0.55 (0.30,0.99) 0.049
Monkeypox common knowledgec

Low level 1.00 1.00 1.00
High level 1.64 (0.90,3.01) 0.109 1.93 (1.13,3.30) 0.016 1.89 (1.11,3.23) 0.019
Awareness of monkeypox precaution
No 1.00 1.00 1.00
Yes 1.15 (0.50,2.63) 0.745 0.82 (0.41,1.65) 0.577 1.76 (0.89,3.50) 0.104

PHQ, Patient Health Questionnaire; OR, odd ratio; CI, confidence intervals.
* The multivariate logistic regression model was run to analyze the correlates factors of cognition, worries about monkeypox, attitudes towards monkeypox vaccination among 

medical workers.
a Source of monkeypox infection include animals infected with monkeypox and people infected with monkeypox.
b Monkeypox transmission route include droplet transmission, blood and body fluids transmission, and contact transmission.
c A correct answer to 4 or more out of 7 questions was considered a high level of monkeypox knowledge.
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associated with increased worries about monkeypox. The reason for 
this positive association might be that medical staff with high levels 
of monkeypox common knowledge were more aware of the severity 
of monkeypox global outbreak. The same phenomenon has been 
found in studies of other diseases [28,29]. A recent cross-sectional 
study of 1546 participants found that more than 60% of participants 
were more worried about COVID-19 than monkeypox [12], similar to 
our findings (69.3%). And during the first month of the WHO mon
keypox alert, approximately half of the of participants among 1130 
healthcare workers were more concerned about Monkeypox than 
COVID-19, particularly regarding its possible progression into a new 

pandemic [30]. Besides, we found that gender, married status, edu
cational level, and monthly income were associated with worries 
about monkeypox, which were partially consistent with demo
graphic factors associated with COVID-19 concerns [31,32]. People 
with higher incomes and higher educational levels might have better 
access to health care and therefore not be worried about monkeypox 
compared to people with lower incomes and lower educational le
vels. Interestingly, this study found that medical staff working in 
tertiary hospitals had lower perceptions and worries about mon
keypox than those working in public health institutions. Compared 
to clinical medical professionals, public health practitioners in the 

Fig. 2. Reasons why medical workers believe that monkeypox will be widespread in China (n = 111). 

Fig. 3. Reasons why medical workers believe that monkeypox will not be widespread in China (n = 528). 

Fig. 4. Key populations that need to be vaccinated against monkeypox (n = 639). 
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disease control and prevention system may have better awareness of 
and are more concerned about monkeypox because they are routi
nely involved in infectious disease control.

There are few studies on medical staff’s attitudes towards vaccina
tion against MPXV. WHO has recommended monkeypox immunization 
for healthcare workers at risk of occupational exposure [26]. Compared 
with a recent study on the willingness to receive monkeypox vaccine, 
the proportion of medical workers to support the promotion/en
couragement of monkeypox vaccination was different due to the dif
ferent question setting about attitudes towards vaccination [33]. The 
results of this study showed that educational level, the correct answer 
of monkeypox transmission route, and high level of monkeypox 
common knowledge were significantly associated with supporting the 
promotion of monkeypox vaccination. Similar to previous studies, par
ticipants with higher levels of education were more likely to experience 
vaccination hesitancy [34,35]; participants with the junior college or 
below and undergraduate education were more supportive of mon
keypox vaccination promotion than participants with a master degree 
or above in our study. We found that among respondents who correctly 
answered the route of monkeypox infection, a higher proportion be
lieved that “monkeypox is mainly transmitted in special groups, and the 
mode of transmission and the range of affected population is limited” 
(59.7% vs 38.8%, P  <  0.001), which could partially explain the negative 
association between the correct answer of monkeypox transmission 
route and monkeypox vaccination promotion.

This study has several limitations. First, our study was a cross- 
sectional survey, causality cannot be determined. Second, this study 
adopted convenience sampling, we might lose the information from 
participants who did not want to complete the questionnaire or did 
not know about monkeypox, and the popularization was limited. 
Finally, with the development of monkeypox epidemic, the percep
tions and worries about monkeypox may change. Fourth, we did not 
assess the attitudes of medical staff towards monkeypox patients. 
Future studies should consider measures to raise awareness and 
reduce concerns about monkeypox among medical workers.

5. Conclusion

The perceptions of monkeypox was high and the attitude toward 
the promotion of monkeypox vaccination was positive among 
medical workers in China. Further targeted dissemination of mon
keypox common knowledge among health care providers might 
improve their precaution measures and increase the promotion of 
monkeypox vaccination among the key population. At the same 
time, prompt psychological interventions are needed to reduce 
worries about monkeypox among healthcare workers.
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