Risk Management and Healthcare Policy Dove

ORIGINAL RESEARCH

Monkeypox Knowledge Investigation and Knowledge
Gap Analysis: An Online Cross-Sectional Survey in

China

Han Wang L% Wei Songz’*, Yuwei Wang', Xiwen Wu3

'School of Journalism and Communication, Jinan University, Guangzhou, Guangdong, 510632, People’s Republic of China; 2School of Journalism and
Information Communication, Huazhong University of Science and Technology, Wuhan City, Hubei, 430074, People’s Republic of China; 3School of
Media and Communication, University of Leeds, Leeds, UK

*These authors contributed equally to this work

Correspondence: Xiwen Wu, School of Media and Communication, University of Leeds, Leeds, LS29JT, UK, Tel +44 7536 249140, Email me22xw@leeds.ac.uk

Background: Monkeypox, as a significant public health concern, warrants a thorough investigation into public knowledge and
understanding. Especially in non-endemic areas like China, exploring the factors contributing to knowledge and understanding gaps is
crucial for effective disease management and prevention strategies.

Objective: This study aims to assess the level of monkeypox knowledge among the Chinese public and to identify the factors that
influence this knowledge, particularly focusing on the knowledge gaps between different educational groups.

Methods: An online cross-sectional survey was conducted involving 720 participants stratified by age, between July and
August 2023. The survey used a modified monkeypox knowledge questionnaire, and hierarchical regression analysis was employed
to analyze the data.

Results: The study revealed a significant knowledge gap in the understanding of monkeypox among the Chinese public. Key factors
influencing this knowledge included educational level, perceived relevance of information, interpersonal communication, and exposure
to social media and official health websites. Notably, exposure to social media was found to widen the knowledge gap between
different educational groups, with its positive impact more pronounced in individuals with at least a junior high school education.
Conclusion: The findings emphasize the need for varied communication strategies to effectively disseminate information about
monkeypox and bridge the existing knowledge gaps. Tailoring health communication to different educational levels and utilizing
diverse information sources are crucial for improving public understanding and containment of monkeypox.
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Introduction

Mpox (monkeypox) is a zoonotic orthopoxvirus infectious disease caused by the monkeypox virus.' First identified in 1958 in
research monkeys in Denmark, this enveloped double-stranded DNA virus belongs to the Orthopoxvirus genus within the
Poxviridae family.? The first documented human case was a 9-month-old boy in the Democratic Republic of the Congo in
1970.% Historically endemic in several African countries, Mpox has been characterized by periodic outbreaks and sporadic
cases. Although cases of monkeypox were reported globally, the virus primarily remained confined to specific African regions.
However, in May 2022, a significant resurgence of Mpox occurred, leading to a global epidemic. This resurgence highlighted
the disease’s potential for wider international spread beyond its traditional endemic regions. In response to this escalating
situation, the World Health Organization declared the current monkeypox outbreak a Public Health Emergency of
International Concern (PHEIC) on July 23, 2022.* As of August 23, 2023, there have been 89,581 reported infection cases
worldwide.” In July 2022, mainland China reported a substantial increase in confirmed cases of monkeypox, with 491 new
infections, a figure more than four times the number reported in June.® This recent data, as reported by the China Centers for
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Disease Control and Prevention, underscores the continued global impact of this disease, which has now become an extra
burden on global health.’

A significant barrier to preventing the recurrence of human monkeypox may be the lack of understanding about this
infection. The lack of knowledge among the public, coupled with the widespread dissemination and rapid spread of
misinformation about the disease, is one of the challenges in controlling the current epidemic.® Appropriate levels of
health knowledge in the community positively affect health promotion and disease prevention.” In previous studies on
infectious diseases such as AIDS'® and influenza,'' scholars generally believed that individuals with a comprehensive
understanding of infectious diseases can accurately assess the threat of the virus and take proactive preventive measures.
Similarly, public health knowledge is essential in reducing risky behaviors and adopting protective and preventive
measures during public health emergencies.'? Assessing a general understanding of viral diseases can help determine
how they seek health information and prepare adequately for the outbreak of infectious diseases.'® Therefore, investigat-
ing the factors influencing the acquisition of public knowledge about monkeypox is of great importance. However,
according to our understanding, more research is needed on monkeypox knowledge measurement instruments, factors
influencing monkeypox knowledge, and studies on the knowledge gap between different educational level groups.
Further related research can assist healthcare professionals and health departments in conducting more effective health
education and propaganda activities, raising public disease prevention awareness, and thereby better preventing and
controlling the spread of monkeypox. Therefore, this study aims to optimize the measurement instrument for monkeypox
knowledge, understand the factors influencing monkeypox knowledge, and explore the knowledge gap regarding
monkeypox.

Background

Measurement of Health Knowledge and Monkeypox Knowledge Instrument
Health knowledge encompasses information about disease etiology, prevalence, risk factors, prevention, transmission,
symptoms, treatment, health services, and patient rights.'* Recognized as crucial for influencing health behaviors and
outcomes, health knowledge is particularly vital during public health emergencies, where it serves as a key strategy for
safeguarding public health.'> Its measurement is instrumental in assessing the efficacy of health education and promo-
tional campaigns and in tailoring health information to the public’s understanding.'®

The emergence of human monkeypox as a sudden public health event necessitates the design of specific knowledge
measurement instruments. Existing instruments for measuring monkeypox knowledge were developed by Harapan et al'’
drawing on information from the US Centers for Disease Control and Prevention. This instrument comprises
a knowledge survey questionnaire with 21 true/false questions. Correct answers are awarded one point, while incorrect
ones receive zero points. The aggregate score, which can range from 0 to 21, indicates the level of knowledge, with
higher scores indicating better knowledge. This survey tool has been deployed in Indonesia,'” the United Arab
Emirates,'® and the Philippines® to gauge monkeypox knowledge. However, the extant research has not delved deeply
into categorizing health knowledge. Given that the definition of health knowledge reveals its multifaceted categorization,
and these categories, derived from authorized external sources, are deemed definitive and factual.'> Given health
knowledge’s multifaceted nature, a detailed categorization is critical for pinpointing gaps in health promotion efforts.
Consequently, refining and optimizing monkeypox knowledge measurement tools is essential for a more accurate
assessment of public understanding in diverse knowledge areas of the disease.

Predictive Factors of Monkeypox Knowledge

Many factors influence the acquisition and comprehension of health knowledge. Among them, socio-economic determi-
nants stand out as one of the pivotal predictive factors. For instance, the educational level has been established to
correlate with dental health knowledge.'® Furthermore, research indicated that socio-economic variables, such as
ethnicity and social class, affect how individuals acquire, seek, process, and utilize health information and with eventual
health outcomes.?® Such findings underscore the potential influence of socio-economic factors on health knowledge.
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The source of information emerges as another crucial factor impacting health knowledge. Empirical evidence
substantiates that mass media profoundly alter individual health behaviors*' and enhance the public’s cognizance of
disease symptoms and signs.”? Confronted with unfamiliar viruses or diseases, people must use relevant knowledge.
Various media channels have risen to prominence as primary avenues for health knowledge acquisition. In this digital
age, the internet and social media platforms are progressively establishing themselves as pivotal sources of health
information.”® For the elderly demographic, however, traditional media outlets such as magazines, television, and radio
persist as vital conduits of health-related information.>* Beyond media consumption, interpersonal communication has
significantly influenced one’s perceptions of diseases.”” For instance, a study on a rural community in eastern Nigeria
revealed that interpersonal dialogue effectively heightened the community’s awareness of COVID-19.%¢

Beyond the avenues of information, individuals’ reception and processing of information are influenced by many
psychological factors. Notably, perceived fear and the salience of information have been demonstrated to significantly
impact the acceptance and utilization of health knowledge. Numerous studies have confirmed that perceived fear and
information salience can amplify attention to, comprehension of, and retention of health information, thereby predicting
health knowledge acquisition. For instance, Tannenbaum et al found that health advertisements employing fear-based
strategies garnered more attention and retention from viewers than those without such tactics.”” Research by Robert
J. Griffin and colleagues postulated that the perceived salience of information inclines individuals to seek and process
health-related information in diverse ways.”® Furthermore, when this information is deemed highly pertinent to an
individual’s life, they are more likely to embrace it.

While some studies have ventured into the predictive factors of monkeypox knowledge, the existing body of research
remains insufficient and does not encapsulate all relevant predictive elements. As such, a more comprehensive explora-
tion of the predictive determinants underpinning monkeypox knowledge is imperative.

The Monkeypox Knowledge Gap

Tichenor et al proposed the “knowledge gap” hypothesis in the 1970s, arguing that disseminating media information
would increase the knowledge gap between people of different socio-economic statuses (classes).”” People with higher
education levels are more capable of acquiring new information than those with lower education levels. With increased
media information over time, people with higher education levels will obtain more helpful information, widening the
“knowledge gap” between the two classes. This framework is particularly salient in health communication, shedding light
on the potential to mitigate health disparities.*® Vulnerable societal groups that bear the brunt of subpar health outcomes
are often the most deprived of knowledge acquisition opportunities, perpetuating health inequalities.’

With continuous refinement and development of the “knowledge gap” hypothesis, an increasing body of research has
focused on the “knowledge gap” in health-related topics. For instance, a study investigating the correlation between
media consumption and HIV/AIDS awareness among residents in Northwestern Ethiopia indicated that increasing media
usage narrowed the knowledge gap between those with high and low educational attainment.>* Conversely, a study on
media use and COVID-19 awareness among the Chinese populace demonstrated that frequent internet media usage
widened the knowledge gap between these two educational cohorts. In contrast, other media forms were inconclusive in
predicting variations in the knowledge gap among these educational groups.'®

Monkeypox, a pivotal health concern due to its recurrent outbreaks, has increasingly threatened human health. Public
awareness and accurate knowledge are quintessential for controlling its spread and mitigating its impact. The knowledge
gap hypothesis offers a theoretical framework to understand and address health disparities. Specific to the monkeypox
knowledge gap, research findings can equip public health agencies with strategies for effective communication, aiming to
reduce health inequities. Overall, more discussions are needed regarding the monkeypox knowledge gap, especially the
role of the media in either widening or narrowing the knowledge gap between different educational level groups.
A deeper exploration of this knowledge gap is paramount to addressing health disparities stemming from information
dissemination imbalances. Based on the research background, this study proposes the following research hypotheses and
research questions:

HI1: The level of education can significantly and positively predict scores on monkeypox knowledge.
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H2: Exposure to different sources of information can significantly and positively predict scores on monkeypox
knowledge.

H3: Psychological factors (perceived fear and perceived significance of information) can significantly and positively
predict scores on monkeypox knowledge.

H4: Exposure to different sources of information can significantly predict the knowledge gap of monkeypox among
different educational level groups.

RQ1: If there is a significant prediction, how does exposure to different sources of information affect the knowledge
gap of monkeypox among various educational groups? Does it widen or narrow the gap?

Materials and Methods

Study Design

This study employed a cross-sectional design in accordance with the STROBE statement® and aimed to optimize the
measurement instrument for monkeypox knowledge, investigate the factors influencing monkeypox knowledge among
healthcare professionals, and explore the knowledge gap regarding monkeypox in a diverse population sample.

Study Setting and Participants

From July to August 2023, we conducted a cross-sectional survey using the services of the professional data survey
company “Tencent Questionnaire”. The company was tasked with distributing paid online questionnaires, with a budget
of approximately 2000 RMB. Tencent Questionnaire possesses a database of 3 million potential respondents, distributed
reasonably across gender, age, occupation, and region. For sample selection, we entrusted “Tencent Questionnaire” to
distribute 1349 questionnaires using stratified sampling, referencing the age data structure of China’s Seventh National
Population Census. Participants for the study were exclusively individuals aged 18 and above, as those under 18 were
excluded due to ethical concerns regarding the participation of minors.

Sample Size

Ultimately, 755 valid samples were collected for this study, with an effective recovery rate of 55.96%. Throughout the
process, the company ensured the data’s quality and validity. After distributing and collecting the data, the company
provided the final valid data to the researchers, but the detailed recruitment process was not disclosed. During the final
analysis of this study, samples of participants under 18 years of age, totaling 35, were excluded. The sample of this study
covers all provincial administrative regions in China. According to the Kendall sample estimation method for multi-
variate analysis, the minimum sample size should be ten times the number of scale items.** For our survey, which
includes 41 scale items, this method recommends a minimum sample size of 410. Our study achieved a final sample size
of 720, substantially exceeding this recommended minimum.

Ethical Approval

The research was approved by the Ethical Committee for Social Sciences at Jinan University (IRB No. A2207001-029)
on July 19, 2022, and was conducted in accordance with the principles of the Declaration of Helsinki, the principles of
bioethics, relevant domestic laws and regulations, and internationally recognized ethical and safety guidelines.

Informed Consent

The informed consent process in this study was conducted online. Prior to participating in the survey, individuals were
presented with an informed consent statement. This statement outlined the study’s purpose, assured confidentiality and
anonymity of responses, and emphasized that participation was entirely voluntary and without any repercussions for
withdrawal. Participants were informed that by clicking the “next” button after reading the consent statement, they were
agreeing to participate in the survey. Additionally, it was made clear that they could withdraw from the survey at any
point without any obligation to explain their reasons for doing so. This process ensured that participants were well-
informed about the nature of the study and their rights as participants, in line with ethical research standards.
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Instrument

Monkeypox Knowledge

The study utilized a monkeypox knowledge survey questionnaire, originally developed by Harapan et al, which was
based on the Centers for Disease Control and Prevention (CDC) guidelines from 2020."” This questionnaire consists of
22 multiple-choice questions, each scored with 1 point for a correct answer, allowing for a total score range of 0 to 22
points. The optimization of this instrument in our study focused on three main aspects: incorporating the local context

and diverse academic literature sources about monkeypox,>> >’

segmenting knowledge into six categories (current status
of monkeypox, basics, transmission modes, symptoms, prevention, and treatment), and modifying the response options
by adding a “Don’t know” choice to minimize guesswork. This study retained some of the question designs from the
existing monkeypox knowledge measurement scale. Three linguists translated them from the original English into
Chinese for retained questions. Throughout the translation process, semantic equivalence standards and procedures
were consistently used to ensure effective and accurate translation of the questions.®® The translated instrument under-
went a pilot test among 30 participants to identify errors and inconsistencies. Ultimately, the instrument’s Cronbach’s

alpha was 0.93, indicating high reliability.*

Media Exposure

This variable assesses individuals’ exposure to various media sources (Online News, Official Health Websites, Print
Media, Radio, and Television) for information related to Monkeypox. The period of interest spans from the initial
recognition of the outbreak to a defined endpoint. Following the practices in past research,'® we employed a seven-level
scale (Cronbach's alpha = 0.71) consisting of four items to measure this exposure. Participants were asked, “In the past
two months, how often have you been exposed to information about Monkeypox through the following media?”
Response options ranged from “1. Never” to “7. Always”.

Interpersonal Communication

3132 with two items

The interpersonal communication variable was measured by a mature seven-level scale
(Cronbach’s alpha = 0.92): 1. How often do you participate in discussions related to monkeypox information or aimed
at enhancing your understanding of monkeypox? 2. How often do you initiate a conversation with others about

monkeypox?

Psychological Factors

This section primarily measures two psychological factors: perceived fear and perceived salience of information. Based on the
relevant literature,*” two statements about perceived fear were set: 1. The monkeypox virus makes me feel afraid. 2. My family
might get infected with the monkeypox virus. The scale has good internal consistency (Cronbach’s alpha = 0.84). According
to relevant literature,*® three statements were set concerning the perceived salience of information: 1. I believe the information
related to the monkeypox virus communicated through different channels is highly relevant. 2. I think the information about
the monkeypox virus communicated through different channels is highly relevant to my friends, family, and community
members around me. 3. The information about the monkeypox virus communicated through various channels is helpful for my
current situation. Respondents were asked to choose from “1. Strongly Disagree” to “7. Strongly Agree”, and the scale has
good internal consistency (Cronbach’s alpha = 0.94, M = 4.98, SD = 1.73).

Level of Education

In previous studies on knowledge gaps, educational level was often used to measure socio-economic status (SES),*' so
this study adopted the same practice. The question in the survey was: “What is your highest level of education?” 1.
Primary school and below 2. Junior High School 3. High school/Secondary vocational school/Technical school 4.
Associate degree 5. Bachelor’s degree 6. Master’s degree 7. Doctoral degree.

Control Variables
Following the practices in past research,'® several demographic variables were set as control variables. The individual
characteristic control variables are as follows:1. Gender (Males were coded as 1, females as 0). 2. Age. 3. Place of
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residence (Urban was coded as 1, rural was coded as 0). 4. Personal monthly income (No income/2000 yuan and below/
2001-5000 yuan/5001-10,000 yuan/10,001-20,000 yuan/Over 20,000 yuan).

Statistical Analysis

The study used IBM SPSS Statistics (v27) for statistical analysis. A total of 720 valid samples were used for data
analysis. Before analysis, we checked for outliers and multicollinearity and re-coded and standardized variables to fit
the research design. Cronbach’s alpha was used to assess the internal consistency and reliability of the redesigned
tool. The respondents’ demographic profiles and the core variables’ overview were reported using frequencies,
percentages, and averages. Hierarchical regression analysis was employed to assess the predictors of monkeypox
knowledge and the knowledge gap related to monkeypox. The monkeypox knowledge gap was visualized using
simple slope plots and the Johnson-Neyman technique. P-values are two-tailed, with values < 0.05 considered
statistically significant.

Results

Demographic Characteristics of Samples

This study recruited 720 participants, with an average age of 35. Among them, 57.2% of the participants were female,
and 84.4% resided in urban areas. Regarding educational background, 50.3% of the participants held a bachelor’s degree.
Professionally, 18.1% of the participants were students, while 16.9% were corporate employees. Economically, 34.2% of
the participants had a personal monthly income ranging from 5001 to 10,000 RMB, and 31.4% had a monthly income
between 2001 and 5000 RMB. Detailed demographic characteristics can be seen in Table 1.

Descriptive Analysis Results

Table 2 lists the public’s response selection rates and accuracy rates. The answer options are divided into three categories:
“True”, “False”, and “Do not Know”. The correct answer options are marked with an asterisk (*). The mean and median
scores of the participants’ knowledge about monkeypox are 10.07 and 11, respectively. Among all participants, using
80% and 70% of the knowledge domain as evaluation standards, 3.61% and 9.72% of people have good knowledge,
respectively (as shown in Figure 1). Specifically, in the subdivided knowledge categories, the public has the highest

Table | Demographic Characteristics of the Participants

Variable N (%) or Mean*SD

Biological sex

Male 308 (42.8)
Female 412 (57.2)
Age (year) 3533 £13.28

Education level

Primary School and below 7 (1.0)
Junior High School 15 (2.1)
High School, Secondary Vocational School, Technical School 65 (9.0)
Associate Degree 222 (30.8)
Bachelor’s Degree 362 (50.3)
Master’s Degree 44 (6.1)
Doctoral Degree 5(0.7)
Place of Residence

Urban 608 (84.4)
Rural 112 (15.6)

(Continued)
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Table | (Continued).
Variable N (%) or MeanxSD
Occupation
Student 130 (18.1)
Government or Public Institution Employee 65 (9.0)
Corporate Employee 218 (16.9)
Professional Technician 95 (13.2)
Commercial Service Industry Employee 30 (4.2)
Manufacturing Worker 14 (1.9)
Freelancer 70 (9.7)
Peasant worker 13 (1.8)
Agricultural/Forestry/Pastoral/Fishery Worker 4 (0.6)
Retired 43 (6.0)
Unemployed/Laid off 38 (5.3)
Personal Monthly Income
No income 105 (14.6)
2000 RMB and below 59 (8.2)
2001-5000 RMB 226 (31.4)
5001-10,000 RMB 246 (34.2)
10,001-20,000 RMB 66 (9.2)
Above 20,000 RMB 18 (2.5)
Table 2 Participants’ Selection Rates for Different Options and Accuracy Rates for Various Knowledge Categories
Items True False Do Not
Know
Current Status of Monkeypox Spread (Correctness rate: 47.84%)
Monkeypox infections are prevalent in West and Central Africa. 477 (66.25) * 41 (5.69) 202 (28.06)
To date, monkeypox has not seen a widespread outbreak in China. 527 (73.19) * 105 (14.58) 88 (12.22)
The countries where monkeypox is most prevalent are Southeast Asia. 267 (37.08) 199 (27.64)* 254 (35.28)
The countries where monkeypox is most prevalent are in the Americas. 304 (42.22) 175 (24.31)* 241 (33.47)
Monkeypox Basics (Correctness rate: 35.35%)
Monkeypox is an infection caused by bacteria. 397 (55.14) 183 (25.42)* 140 (19.44)
It is an infectious disease to which the general population is highly susceptible. 423 (58.75)* 189 (26.25) 108 (15.0)
The monkeypox virus is a type of chickenpox virus. 358 (49.72) 166 (23.06)* 196 (27.22)
Monkeypox is a self-limiting disease. 246 (34.17)* 287 (39.86) 187 (25.97)
Transmission Mode (Correctness rate: 63.75%)
Monkeypox can be transmitted through touch, kissing, or sexual contact. 497 (69.03)* 82 (11.39) 141 (19.58)
The monkeypox virus can spread through aerosol transmission nearby. 421 (58.47)* 138 (19.17) 161 (22.36)
Signs and Symptoms (Correctness rate: 46.71%)
The monkeypox virus generally has no incubation period, and symptoms appear 203 (28.19) 322 (44.72)* 195 (27.08)
immediately after infection.
Monkeypox presents clinical signs and symptoms reminiscent of smallpox. 474 (65.83)* 66 (9.17) 180 (25.0)
Enlarged lymph nodes serve as a distinctive clinical manifestation differentiating monkeypox 386 (53.61)* 63 (8.75) 271 (37.64)
from smallpox.
Cutaneous eruptions stand as one of the hallmarks of human monkeypox infection. 440 (61.11)* 102 (14.17) 178 (24.72)
Flu-like syndromes do not feature prominently in the early stages of human monkeypox. 305 (42.36) 174 (24.17)* 241 (33.47)
Lesions induced by monkeypox infection predominantly localize on the torso rather than 292 (40.56) 222 (30.83)* 206 (28.61)
the face or extremities.
(Continued)
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Table 2 (Continued).

Items True False Do Not
Know

Prevention of Monkeypox (Correctness rate: 59.65%)

Donning masks, circumventing close contact, and abstaining from sexual activities can 536 (74.44)* 66 (9.17) 118 (16.39)

mitigate monkeypox transmission risk.

Vaccination has not proved efficacious in curbing the spread of monkeypox. 216 (30.0) 323 (44.86)* 181 (25.14)

Treatment of Monkeypox (Correctness rate: 36.81%)

For symptomatic monkeypox patients, one of the treatment options is using aspirin. 257 (35.69) 123 (17.08)* 340 (47.22)

Another viable treatment avenue for symptomatic monkeypox cases involves the 329 (45.69)* 78 (10.83) 313 (43.47)

administration of acetaminophen (paracetamol).

Antibiotics are imperative for the management of monkeypox patients. 369 (51.25) 117 (16.25)* 234 (32.5)

Following a professional assessment, individuals with mild monkeypox infections may 491 (68.19)* 66 (9.17) 163 (22.64)

undergo treatment in home isolation.

Note: An asterisk (¥) indicates the correct response.

understanding of the transmission mode, with an accuracy rate of 63.75%. The understanding of monkeypox prevention
comes next, with a rate of 59.65%. However, the understanding of basic knowledge about monkeypox is the lowest, with
only a 35.35% accuracy rate. Regarding sources of monkeypox information (Table 3), social media is the most common
source of information, followed by online news and official health websites. Television and print media follow.
Interpersonal communication is the least common source for obtaining monkeypox information. Overall, the perceived

salience of information and perceived fear are relatively high.

1 1
——~-Mean: 10.07 : :
—— Median: 11.0 : :
80 === 70% Cut-off : :
80% Cut-off : :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
2 60F i i
1 1
]
a i i
2 e :
= +
a i i
5 : |
g 40+ : 9.72Y :
§ | \!
P4 1 1
| 1 3.61%
1 1
1 1
1 1
: : /
al : :
1 1
1 1
1 1
1 1
1 1
1 1
' i
0 1 1: 11 I —
0 5 10 15 20
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Figure | Participants’ mastery level of monkeypox knowledge.
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Hierarchical Regression

Table 3 Mean and Standard Deviation of Core Variables

Variable Mean £ SD
Social Media Exposure 4.30 + 1.81
Online News Exposure 4.11 +1.83
Official Health Website Exposure 392+ 1.92
Print Media Exposure 337 £ 1.91
Radio Exposure 3.08 £ 1.90
Television Exposure 359 +£1.93
Interpersonal Communication 280+ 1.73
Perceived salience of information 498 + 1.73
Perceived Fear 4.64 £ 1.81

Analysis

The results of the hierarchical regression analysis are shown in Table 4. Research Hypothesis 1 received full support, while

Research Hypotheses 2 and 3 received partial support. Specifically, the first level consists of control variables, and the second

level comprises predictor variables. Upon the inclusion of predictor variables based on Model 1, the change in F value

displayed significance (p < 0.05), suggesting that the inclusion of predictor variables contributes explanatory value to the
model. Additionally, the R-squared value increased from 0.022 to 0.244, implying that the predictor variables can account for
22.2% of the variance in knowledge scores. Among them, educational level (B = 0.613, p < 0.01), perceived salience of
information (B = 0.326, p < 0.01), interpersonal communication (B = 0.291, p < 0.05), social media exposure (B = 0.303,
p <0.05), and official health websites exposure (B = 0.354, p < 0.05) have a significant positive relationship with monkeypox
knowledge scores. Conversely, perceived fear, online news websites exposure, print media exposure, radio exposure, and

television exposure do not significantly impact monkeypox knowledge scores (p > 0.05).

Table 4 Results of Hierarchical Regression Analysis

Level | Level 2

B SE t P p B SE t P p
Constant 7.056%% | 0974 | 7242 | <0.0l - 0.849 1.034 | 0.821 0.412 -
Biological Sex (Male) —0.488 | 036 | —1.356 | 0.176 | —0.053 | —0.167 | 0.323 | —0.517 | 0.605 | —0.018
Age 0.006 0.015 | 0434 | 0.664 | 0.019 0.008 0.014 0.59 0.555 | 0.024
Education Level 0.38 0.194 1.954 | 0.051 0.076 | 0.613* | 0.176 | 3.479 | 0.00I 0.123
Residence (Urban) 0.295 0.504 | 0.584 | 0.559 | 0.023 0.303 0.448 | 0.675 0.5 0.024
Monthly Income 0.323 0.164 1.963 0.05 0.088 0.051 0.149 | 0347 | 0729 | 0.014
Perceived salience of information 0.326%* | 0.108 3.02 0.003 | 0.123
Perceived Fear —0.08 0.097 | —0.829 | 0.407 | —0.032
Interpersonal Communication 0.291* | 0.133 2.192 | 0.029 0.11
Social Media Exposure 0.303* | 0.134 | 2.263 | 0.024 0.12
Online News Exposure 0.163 0.15 1.091 0.276 | 0.065
Official Health Website Exposure 0.354% | 0.144 | 2464 | 0.014 | 0.148
Print Media Exposure 0.207 0.153 1.353 | 0.176 | 0.086
Radio Exposure —-0.175 | 0.156 | —I.I16 | 0.265 | —0.073
Television Exposure 0.069 0.131 0.531 0.596 | 0.029
R2 0.022 0.244
Adjusted R 2 0.015 0.229
F value F (5714)=3.153, p=0.008 F (14,705)=16.241, p<0.01
AR 2 0.022 0.222
AF value F (5714)=3.153, p=0.008 F (9705)=23.026, p<0.0]

Notes: Dependent Variable: Total Knowledge Score. ¥p<0.05 **5<0.01.
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Interaction Effect Test

The monkeypox knowledge gap was examined using a hierarchical regression model. Firstly, gender, age, personal
monthly income, residence, and predictor variables were entered as control variables in Group 1. Next, the level of
education was introduced to Group 2. Lastly, interaction terms (the product of predictor variables and level of education)
were input into Group 3. The regression analysis results with the interaction variable indicated a significant interaction
effect between the education level and social media exposure. No interaction effects were observed between other media
exposure variables and the level of education. Thus, only these results from the hierarchical regression analysis are
presented (Table 5). Hypothesis 4 received partial support. Social media exposure can significantly predict the mon-
keypox knowledge gap between different educational level groups.

Figure 2 further reveals the interaction model between social media exposure and the level of education. An increase
in exposure to social media further widens the knowledge gap between groups with high educational qualifications and
those with lower educational qualifications. In other words, the more exposure to monkeypox information on social
media, the more significant the knowledge gap about monkeypox between the high-education and low-education groups
(B =0.07, p < 0.05).

Additional Exploratory Interaction Effect Analyses

We further probed the interaction effects using the interactions R package by employing the Johnson—Neyman technique.
The results show (see Figure 3) that social media exposure significantly impacts the overall monkeypox knowledge score
among groups with a junior high school education and above. Although this effect was observed in groups close to the
junior high school education level, for most groups with an education level below junior high school, this effect was not
significant.

Discussion

This study builds on the optimization of the monkeypox knowledge measurement instrument and assesses monkeypox
knowledge among the Chinese public, including predictive factors and knowledge gaps. Our findings reveal three
significant insights. Firstly, most participants showed insufficient knowledge about monkeypox, with varied under-
standing across different knowledge categories. Secondly, educational level, perceived salience of information, inter-
personal communication, social media exposure, and official health websites exposure significantly influenced
monkeypox knowledge scores. Notably, social media exposure widened the knowledge gap among different educational
groups, with a more pronounced positive effect on those educated to junior high school level or higher.

From the perspective of the Chinese public’s understanding of monkeypox, our study found that most respondents have
insufficient knowledge about monkeypox infections, in line with findings from a survey in the Philippines.® This result
supports the perspective that rarity affects knowledge. This limited understanding is likely influenced by the disease’s rarity in
China, which is not a hotspot for human monkeypox epidemics.** Consequently, public awareness of monkeypox is somewhat
limited. This study optimized the monkeypox knowledge survey questionnaire, focusing on sources of knowledge, knowledge
categories, and response options, to uncover public “blind spots” in monkeypox knowledge. We discovered that participants
are relatively more informed about the transmission mode and prevention methods of monkeypox, but less so about its basic
knowledge and treatment. On one hand, this trend might be attributed to media agenda-setting, which often highlights the
spread of a disease and its prevention, while basic knowledge and treatment details are less frequently reported.***** On the
other hand, as emphasized by Goodall and Reed,* when people face uncertainty, those exposed to higher levels of threat
uncertainty are more likely to seek additional information about that threat. Consequently, as transmission channels and
prevention information for monkeypox are perceived as urgently relevant and universally applicable, the public shows
a greater interest in practical information on avoiding monkeypox infection. Overall, these findings highlight the public’s
information needs and how media influence shapes understanding and response to health threats.

The second significant finding of our research is that the level of education, perceived salience of information, inter-
personal communication, social media exposure, and official health website exposure are substantial predictors of the total
score of monkeypox knowledge. Conversely, perceived fear, exposure to online news websites, print media, radio, and
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Table 5 Moderation Effect Analysis Results (n=720)

Level | Level 2 Level 3

B SE t p p B SE t p p B SE t P p
Constant 8.538* | 0.547 15.617 | <0.01 - 8.809** | 0.551 15.981 <0.01 - 8.727% | 0.551 15.828 | <0.0l -
Biological Sex (Male) —0.302 0.331 —0.912 | 0362 | —0.033 —0.188 0.331 —0.566 | 0.571 —0.02 —0.209 0.331 —0.632 | 0.528 | —0.023
Age 0.013 0.014 0913 0.362 0.036 0.018 0.014 1.297 0.195 0.052 0.02 0.014 1.482 0.139 0.059
Monthly Income 0.271 0.148 1.829 0.068 0.074 0.17 0.151 1.125 0.261 0.046 0.175 0.151 1.163 0.245 0.048
Residence (Urban) 0.408 0.459 0.889 0.374 0.032 0.193 0.462 0417 0.677 | 0.015 0.189 0.461 0.41 0.682 0.015
Social Media Exposure 0.99** 0.087 11439 | <0.01 0.393 1.009%* | 0.086 11.691 <0.01 0.4 1.021** | 0.086 11.833 <0.01 0.405
Education Level 0.534* | 0.179 2.987 0.003 0.107 | 0.537% | 0.178 3.012 0.003 0.107
Social Media Exposure * Education Level 0.19% 0.092 2.059 0.04 0.07
R2 0.169 0.179 0.184
Adjusted R 2 0.163 0.172 0.176
F value F (5714)=28.982, p<0.0] F (6713)=25.906, p<0.0/ F(7712)=22.912, p<0.0]
AR 2 0.169 0.0l 0.005
AF value F (5714)=28.982, p<0.01 F (1713)=8.921, p=0.003 F (1712)=4.239, p=0.040

Notes: Dependent Variable: Total Knowledge Score. *p<0.05 **p<0.01.
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Figure 2 Simple slope plot illustrating the interaction effect between social media exposure and education level.

television do not significantly impact the total knowledge score. This underscores the complex ways in which the public
acquires knowledge about monkeypox and offers key insights for public health communication strategies. Firstly, consistent
with existing research,*® the level of education, a classic predictor of health knowledge, plays a significant role. Education
enhances cognitive and information processing abilities, thus facilitating better understanding of complex health
information.*” Consequently, individuals with higher education levels are likely to possess a deeper comprehension of
monkeypox. Secondly, the study’s findings highlight the central role of interpersonal communication, social media, and
official health organization websites in disseminating monkeypox knowledge. In contrast, traditional media seems to have
a less significant role in this context. Interpersonal communication is particularly effective in health promotion, as information
can be customized to the recipient’s needs.*® In addition, social media’s growing importance in public health information
dissemination is evident.*’ Official health websites, recognized as key predictors in our study, play a vital role due to their
authoritative nature. However, it is suggested that their impact might be overestimated due to the higher reading level they
require, potentially aligning them more with audiences possessing higher education levels.*® Furthermore, our results indicate
that traditional media exposure does not significantly predict monkeypox knowledge, which may be due to the representative
sample of our study. The effectiveness of traditional media in communicating knowledge might still be significant for specific
groups, like the middle-aged and older populations. Therefore, in devising public health communication strategies, it’s
essential to consider the diverse media preferences of different demographic groups. Third, from a psychological perspective,
the results support that response efficacy better predicts change intention than fear emotion.” When people perceive
information as highly significant, they will be more motivated to protect themselves, increasing their understanding of
monkeypox. However, if they are merely fearful, this fear might not increase their knowledge about monkeypox. In
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Figure 3 Johnson-Neyman plot illustrating the interaction effect between social media exposure and educational level.

conclusion, understanding these predictors of monkeypox knowledge and incorporating them into public health communica-
tion strategies is paramount for health professionals and decision-makers.

The third significant finding of this study is that exposure to social media widens the knowledge gap between different
educational groups. Specifically, the positive effect of social media exposure on the total score of monkeypox knowledge is
mainly applicable to groups with a junior high school education or above. This effect is insignificant for most of those with an
education level below junior high school. This finding aligns with existing research results, suggesting that new media exposure
widens the knowledge gap.>® It highlights a critical societal issue: the development of information technology has not
democratized knowledge but may be exacerbating societal stratification based on education and economic backgrounds. The
study delves deeper into the reasons behind this and finds that the digital divide is related to people’s habits and abilities in using
the internet. Those with higher education are better at actively seeking information online, emphasizing online media’s
informative and instrumental use. In contrast, those with a lower educational background mostly see the internet as
a relaxation tool, with their usage habits primarily focusing on its entertainment functions.”> Moreover, when faced with
a vast amount of information on the internet, including misleading or false information, the more educated groups often
demonstrate higher electronic health literacy (eHealth literacy).>* It implies they can find, discover, understand, and evaluate
health information and apply the acquired knowledge to address or solve health issues.”” As a result, differences in media usage
habits and eHealth literacy skills affect the amount and quality of information that both groups obtain and understand from the
media, further widening the knowledge gap. In general, although social media serves as a primary source of information in the
digital age, offering convenient opportunities for information sharing and access, it still needs to promote equitable knowledge
dissemination from a fairness perspective. Therefore, public health organizations and related entities must recognize that
education is a means of acquiring knowledge and a crucial factor in shaping how individuals interact with the world and
understand information. Simply disseminating information is not enough; there needs to be a focus on ensuring that more people
can access, understand, and effectively use this information. It might mean offering more media literacy training for those with
lower educational levels, helping them develop more robust information filtering and assessment skills, and ensuring that even
the less educated can benefit from the digital information era.
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Conclusion
Most participants have insufficient knowledge about monkeypox, and there are discrepancies in their understanding across

different categories of knowledge. Factors such as educational level, perceived salience of information, interpersonal

communication, social media exposure, and official health website exposure have a significant positive relationship with

the overall score of monkeypox knowledge. In contrast, perceived fear, online news website exposure, print media exposure,

radio exposure, and television exposure do not influence the overall score of monkeypox knowledge. Social media exposure

widens the knowledge gap between different educational groups. Notably, the positive effect of social media exposure on the

overall monkeypox knowledge score mainly applies to those with a junior high school education or higher. This effect is

insignificant for most of those with an education below junior high school. These findings provide critical insights for

promoting the dissemination of monkeypox knowledge and bridging the knowledge gap. To effectively curb the further spread

of the epidemic, it is crucial to use various information dissemination channels for targeted promotion and education. All

parties need to work together to ensure that the public can access, understand, and apply knowledge related to monkeypox.
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