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ABSTRACT 
Objective: Monkeypox virus (MPXV) is a zoonotic virus responsible for the 2022 global out-
break. It remains a significant public health concern due to its epidemic potential and im-
plications for preparedness. Assessing health professional candidates’ understanding of 
Mpox is critical, particularly in light of the knowledge gaps observed during the COVID-19 
pandemic. This study aimed to evaluate the levels of knowledge and awareness regarding 
Mpox among students and graduates from Vocational Schools of Health Services in Türkiye, 
based on data from two study centers.

Materials and Methods: This descriptive cross-sectional study, conducted between October 
2024 and January 2025, included students and graduates from the Vocational Schools of 
Health Services of two universities in Türkiye. A validated 28-item online survey assessed 
sociodemographic characteristics, Mpox knowledge, and awareness. Regression analysis 
was applied to assess the relationship between knowledge and awareness. 

Results: A total of 1005 students and graduates were included in the study. Participants 
exhibited high levels of knowledge and awareness. Higher awareness was associated with 
obtaining information from health institutions (β=0.26, p<0.01) and colleagues. Females 
showed significantly greater awareness than males (p<0.05). Maternal education level was 
associated with knowledge, while paternal education influenced awareness. Graduates out-
performed students in both domains. Strengthening Mpox education was found to improve 
awareness among health candidates, emphasizing the value of tailored training in pan-
demic preparedness. Integrating innovative and participatory methods into curricula may 
further enhance readiness for emerging infections. These findings provide guidance for ad-
dressing knowledge gaps and optimizing health education strategies.

Conclusion: Our findings emphasize the importance of strengthening Mpox-related educa-
tion among future healthcare professionals to enhance preparedness for emerging infec-
tious diseases.

Keywords: Monkeypox virus, Mpox, knowledge and awareness, public health, health pro-
fessional candidates
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INTRODUCTION

Mpox, previously known as monkeypox, is 
a rare zoonotic infectious disease caused 
by the monkeypox virus (MPXV), an envel-

oped DNA virus belonging to the Orthopoxvirus ge-
nus of the Poxviridae family. MPXV is closely related 
to smallpox (1). Although MPXV presents with clini-
cal features similar to smallpox, its mortality rate is 
lower (2). The virus was first identified in 1958, when 
laboratory monkeys imported from Singapore to 
Denmark developed illness (3). The first human case 
was reported in a child in the Democratic Republic 
of the Congo in 1970 (2). Global smallpox vaccina-
tion provided cross-immunity against Mpox; howev-
er, the cessation of vaccination following smallpox 
eradication led to waning immunity and increased 
susceptibility to Mpox infections over time (4).

Mpox is a zoonosis, with monkeys, other primates, 
and rodents serving as natural reservoirs. Human-to- 
human transmission can occur through aerosols, fo-

mites, or direct contact with infectious skin lesions 
(5). Major risk factors include residence in or travel 
to forested areas of Africa, handling wild animals, 
close contact with infected individuals, and lack 
of prior smallpox vaccination (6). During the 2022 
outbreak, transmission mainly occurred through 
close physical contact, often involving genital le-
sions among men who have sex with men (MSM) (7). 
Clinical complications may include bacterial super-
infection, scarring, pneumonia, encephalitis, kerati-
tis, and mortality (8). Symptoms start with fever and 
lymphadenopathy, followed by a prodromal phase 
lasting 1–2 days before the appearance of lesions, 
which first emerge in the oropharynx and subse-
quently spread to the skin (9). Although there is no 
specific treatment, supportive care remains essen-
tial (2). Prior smallpox vaccination confers protec-
tion against Mpox infection (10).

For many years, the concentration of Mpox cas-
es in African regions and limited global reporting 
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contributed to the underestimation of its epidem-
ic potential (10). In 2022, Mpox cases surged glob-
ally, especially in Europe and the Americas. Spain 
documented 595 confirmed cases, primarily pre-
senting with genital and perianal lesions (11), while  
Germany reported 1304 cases, mostly among MSM 
(12). As Mpox continued to spread globally, the 
World Health Organization (WHO) declared it a “pub-
lic health emergency of international concern (PHEIC)” on 
August 14, 2024 (13). Consequently, countries have 
intensified efforts to develop new treatment strat-
egies to prevent the spread of the virus and the re-
sulting infectious diseases. The present study aimed 
to evaluate the knowledge and awareness levels re-
garding Mpox among students and graduates from 
Vocational Schools of Health Services (VSHS) at one 
public and one private university in Türkiye. 

MATERIALS AND METHODS
Study Design, Setting, Population, and Sample 
Size
This descriptive cross-sectional study was conduct-
ed between October 1, 2024, and January 1, 2025, 
among students and graduates from the VSHS at 
Sivas Cumhuriyet University in Sivas and Lokman 
Hekim University in Ankara, Türkiye. 

The study was approved by the Non-Invasive Ethics 
Committee of Sivas Cumhuriyet University on Sep-
tember 19, 2024, with the decision number 2024/09-
12. All participants were informed about the study 
objectives, and electronic informed consent was 
obtained prior to participation.

The study population comprised all current stu-
dents of the VSHS at the two universities. Individu-
als who were either currently enrolled or had grad-
uated and voluntarily agreed to participate were 
included in the sample. The targeted sample size 
was calculated to be 1005, based on a 95% confi-
dence interval (CI) and a 5% margin of error. A con-
venience sampling method was employed for par-
ticipant recruitment.

Inclusion Criteria
Participants were eligible for inclusion if they were 
students or graduates of the VSHS at Sivas Cum-
huriyet University and Lokman Hekim University, 
aged 18 years or older, and voluntarily agreed to 

participate in the study. Individuals under 18 years 
of age or who declined to participate were excluded.

Data Collection Methods
No printed materials were used in the study. To 
ensure broad participation, the survey link was 
distributed through alumni networks and stu-
dent WhatsApp groups. Additionally, participants 
were invited via email, and those who voluntarily 
completed the online survey using Google Forms 
(Google LLC, USA). The survey began with an intro-
ductory section explaining its purpose and scope, 
and participants could proceed only after providing 
informed consent by selecting "I agree to participate 
voluntarily." Data collection continued for three 
months, during which reminder messages were pe-
riodically sent via WhatsApp and email to encour-
age participation.

Data Collection Tools
The Monkeypox Virus Knowledge and Awareness Level 
Survey Form was developed by the researchers based 
on a comprehensive literature review. The survey 
consisted of 28 items divided into three sections: 11 
items assessing sociodemographic characteristics, 
11 items measuring Mpox knowledge, and 6 items 
evaluating Mpox awareness. 

Responses in the knowledge and awareness sec-
tions were recorded on a five-point Likert scale 
(strongly agree=5, agree=4, undecided=3, disagree=2, 
and strongly disagree=1).

HIGHLIGHTS

•	 Participants demonstrated high Mpox knowledge 
(77.2/100) and awareness (75.8/100).

•	 Information obtained from health institutions 
and peers was associated with the highest aware-
ness.

•	 Female participants exhibited significantly great-
er awareness than male participants.

•	 Higher maternal education was associated with 
greater knowledge, while paternal education was 
associated with awareness.

•	 Graduates outperformed students in both Mpox 
knowledge and awareness.
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The survey was first administered to a pilot group 
of 30 students to assess clarity and validity. Based 
on participant feedback, revisions were made to im-
prove comprehensibility. The finalized survey form 
required approximately 10 minutes to complete.

Sociodemographic Characteristics
This section included items designed to collect in-
formation on participants’ demographic character-
istics, including gender, age, marital status, ethnic 
group/nationality, parental education levels, per-
ceived family monthly income, type of universi-
ty attended (public/private), health program type, 
class or graduate status, and the platform through 
which participants first learned about Mpox (11 
items).

Knowledge Level Questions About Mpox
This section assessed participants’ factual knowl-
edge regarding Mpox. The items addressed key as-
pects of the disease, including statements such as “I 
know the transmission methods of the monkeypox virus,” 
“The monkeypox virus is transmitted to humans through 
the use of common objects,” and “The monkeypox virus 
infects the human body by causing skin rashes similar to 
those associated with smallpox” (11 items).

Awareness Level Questions About Mpox
This section explored participants’ levels of aware-
ness and engagement with preventive behaviors. 
Items focused on the use of medical information 
resources to learn about Mpox, adoption of per-
sonal protective practices, and self-reported Mpox 
vaccination status (6 items).

Statistical Analysis
Data were analyzed using IBM SPSS Statistics soft-
ware, version 23.0 (IBM Corp., Armonk, NY, USA). 
To assess the data’s conformity with the normal-
ity assumption, skewness and kurtosis were cal-
culated. For the items measuring knowledge lev-
el, the skewness and kurtosis values were 0.011 
and 0.174, respectively. For the items measuring 
awareness, the values were -0.370 and 1.123, re-
spectively. Considering the normality limits pro-
posed by Tabachnick and Fidell (ranging from -1.5 
to +1.5), both variables were found to be normally 
distributed (14). 

Construct validity was assessed using explorato-
ry factor analysis (EFA) and confirmatory factor 
analysis (CFA). Ceiling and floor effects were also 
examined. Internal consistency was assessed us-
ing Cronbach’s alpha (α), and discriminant validity 
was evaluated by comparing the upper and lower 
27% of respondents using an independent sample 
t-test.

Descriptive statistics were summarized as means, 
standard deviations, frequencies, and percent-
ages. Since the assumptions for parametric tests 
were met, comparisons across two or more inde-
pendent groups were performed using an inde-
pendent-samples t-test and a one-way analysis 
of variance (ANOVA). When variances were ho-
mogeneous, the Tukey post hoc test was applied; 
when variances were not homogeneous, the 
Games-Howell test was used. 

A linear regression model was employed for multi-
variate analysis. Statistical significance was set at 
a p-value <0.05.

RESULTS

All completed surveys were included in the analy-
sis. The final sample consisted of 1005 participants, 
comprising 540 current students from Sivas Cum-
huriyet University, 465 current students from Lok-
man Hekim University, and 78 graduates affiliated 
with these institutions. 

Sociodemographic Characteristics of the 
Participants
The sociodemographic characteristics of the 1005 
participants are presented in Table 1. As shown in 
Table 1, the majority of participants were women 
(80.7%) and citizens of Türkiye (99%). More than 
half of the participants (53.73%) were enrolled in a 
public university, while 46.27% were studying at a 
private university or had graduated from such in-
stitutions. Nearly half of the participants (49.65%) 
were first-year students, 42.59% were in their sec-
ond year, and 7.76% were graduates. Among the 
study programs, the highest participation was 
among students in the Medical Laboratory Tech-
niques Program (27.96%). 
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Characteristics n (%)

Sex

Female 811 (80.7)

Male 194 (19.3)

Age (years)

18 200 (19.9)

19 325 (32.3)

20 235 (23.4)

>21 245 (24.4)

Marital status

Single 976 (97.1)

Married 29 (2.9)

Nationality

Türkiye 995 (99.0)

Other 10 (1.0)

Mother’s education level

Illiterate and primary school 375 (37.31)

Middle school 212 (21.1)

High school 284 (28.3)

University and master's/PhD 134 (13.3)

Father's education level

Illiterate and primary school 187 (18.6)

Middle School 238 (23.7)

High School 395 (39.3)

University or Master's/PhD 185 (18.4)

Perceived family income level

Low 58 (5.8)

Middle 584 (58.1)

Good 363 (36.1)

Type of university

Public university (SCU) 540 (53.7)

Private university (LHU) 465 (46.3)

Table 1. Sociodemographic characteristics of the students participating in the study (n=1005).

SCU: Sivas Cumhuriyet University, LHU: Lokman Hekim University.

Characteristics n (%)

Health program of study

Medical support and intervention programs

Anesthesia 37 (3.7)

First and emergency aid 56 (5.6)

Operating room services 61 (6.1)

Diagnostic and imaging programs

Audiometry 35 (3.5)

Medical imaging techniques 48 (4.8)

Medical laboratory techniques 281 (28)

Patient care and rehabilitation programs

Dialysis 42 (4.2)

Elderly care 75 (7.5)

Physiotherapy 88 (8.8)

Dental and oral health program

Dental prosthesis technology 84 (8.4)

Oral and dental health 52 (5.2)

Healthcare services and support programs

Medical documentation and secretariat 38 (3.8)

Pharmacy services 33 (3.3)

Opticianry 72 (7.2)

Child development 3 (0.3)

Study year

1st grade 499 (49.7)

2nd grade 428 (42.6)

Graduated 78 (7.8)

Platform to learn about Mpox

School 46 (4.6)

Media 204 (20.4)

Internet/social media 628 (62.5)

Health institutions/work-friend circle 45 (4.5)

No source of information 81 (8.1)
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Knowledge Level About Mpox
The knowledge level regarding Mpox among the 
participants, Cronbach's α value was 0.80, the 
Kaiser-Meyer-Olkin (KMO) measure of sampling 
adequacy was 0.87, and Bartlett's test of spheric-
ity yielded a p-value of less than 0.001 (p<0.001). 
Hence, the survey demonstrated remarkable reli-
ability and validity. Most participants (82.3%) knew 
that Mpox causes a skin rash similar to smallpox, 
and 91.3% recognized Mpox as a contagious virus 
affecting humans. Additionally, 82% understood 

that Mpox is transmitted through physical or sex-
ual contact, and 34.4% were aware that the small-
pox vaccine provides protection against Mpox (Sup-
plementary Table 2). The overall mean knowledge 
score was 77.2 out of 100. 

As shown in Figure 1, participants who obtained 
information from health institutions or through 
friends and colleagues had the highest awareness 
scores, whereas those without access to informa-
tion had the lowest scores.

Table 2. The effect of sociodemographic characteristics on knowledge and awareness scores.

Characteristics
Knowledge score Awareness score

Mean SD p Mean SD p

Sex

Female 3.88 0.48
0.020*

3.81 0.53
0.034*

Male 3.79 0.53 3.7 0.65

Age

18 3.79a 0.41

0.014*

3.80 0.51

0.630
19 3.88 0.49 3.77 0.60

20 3.83 0.51 3.77 0.53

≥21 3.93a 0.52 3.83 0.58

Mother's education level

Illiterate and primary school 3.80b 0.48

0.011*

3.75 0.54

0.124
Middle school 3.93b 0.50 3.84 0.55

High school 3.87 0.49 3.78 0.58

University and master's/PhD 3.92 0.49 3.85 0.59

Father's education level

Illiterate and primary school 3.86 0.48

0.110

3.78 0.52

0.045*
Middle school 3.84 0.49 3.77 0.55

High School 3.90 0.47 3.84c 0.57

University and Master's/PhD 3.80 0.51 3.71c 0.59

Perceived family income level

Low 3.90 0.48

0.438

3.78 0.52

0.728Middle 3.85 0.49 3.78 0.57

Good 3.88 0.49 3.81 0.56

When variances were homogeneous, the Tukey test was used as a post hoc analysis. Conversely, when variances were not homogeneous, the 
Games-Howell test was used. Significant differences between the groups are indicated by different letters (a, b, c). *p<0.05.
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Awareness Level About Mpox
The awareness dimension also demonstrated good 
reliability (Cronbach's α=0.70). With a KMO value of 
0.69 and a Bartlett's test of sphericity (p<0.001), the 
results indicated moderate validity. Over half of the 
participants (52%) reported obtaining information 
about Mpox from medical sources, and 82.8% re-
ported taking personal protective measures against 
the disease. Moreover, 92.5% agreed that raising 
public awareness of Mpox is important. The overall 
mean awareness score was 75.8 out of 100 (Supple-
mentary Table 3).

Mpox Knowledge and Awareness Levels by Key 
Characteristics
Table 2 presents participants’ Mpox knowledge 
and awareness levels according to basic charac-
teristics. A significant difference was observed be-
tween genders, with women showing higher levels 
of both knowledge and awareness (p<0.05). Partic-
ipants aged 21 and older also demonstrated high-
er levels of knowledge and awareness than those 
aged 18 (p<0.05). Regarding maternal education, 

participants whose mothers had completed middle 
school had significantly higher knowledge levels 
compared to those whose mothers were illiterate or 
primary school graduates (p<0.05). For paternal ed-
ucation, awareness levels were significantly higher 
among participants whose fathers were high school 
graduates compared to those whose fathers had 
completed university or postgraduate education 
(p<0.05). No significant differences were observed 
based on participants’ perceived family income. 

Mpox Knowledge and Awareness Levels Based 
on Educational Status
Table 3 shows participants' knowledge and aware-
ness levels by educational status. No significant 
differences were found between public and private 
university students or across different health pro-
grams. However, significant differences were ob-
served by class level, with graduates demonstrating 
higher knowledge and awareness scores (p<0.05).

Validity and Reliability Analyses
The survey instrument was adapted from previous 

Table 3. The effect of education-related variables on knowledge and awareness scores.

Characteristics
Knowledge score Awareness score

Mean SD p Mean SD p

Type of university

Public university (SCU) 3.85 0.50
0.492

3.78 0.56
0.561

Private university (LHU) 3.87 0.47 3.80 0.56

Health program of study

Medical support and intervention programs 3.89 0.45

0.222

3.86 0.58

0.120

Diagnostic and imaging programs 3.88 0.51 3.79 0.57

Patient care and rehabilitation programs 3.80 0.46 3.72 0.52

Dental and oral health programs 3.83 0.47 3.85 0.52

Healthcare services and support programs 3.90 0.51 3.75 0.59

Study year

1st grade 3.82a 0.45

<0.001*

3.75a 0.57

0.002*2nd grade 3.88b 0.51 3.81b 0.55

Graduate 4.04ab 0.53 3.98ab 0.53

SCU: Sivas Cumhuriyet University, LHU: Lokman Hekim University.

When variances were homogeneous, the Tukey test was used as a post hoc analysis. Conversely, when variances were not homogeneous, the 
Games-Howell test was used. Significant differences between the groups are indicated by different letters (a, b, c). *p<0.05.
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studies on Mpox knowledge and awareness. It com-
prised 11 items for the knowledge dimension and 
6 items for the awareness dimension. Exploratory 
factor analysis (EFA) confirmed construct validity, 
with KMO=0.87 and Bartlett’s test of sphericity sig-
nificant (x²=5281.40, p<0.001). 

The initial EFA identified four factors (eigenval-
ues>1) that explained 55.99% of the total variance. 
Because the instrument was theoretically designed 
as a two-factor model (knowledge and awareness), 
EFA was repeated with the number of factors limit-
ed to two (Supplementary Table 4). This two-factor 
solution explained 40.77% of the total variance, with 
the knowledge factor accounting for 31.60% and the 
awareness factor 9.17%. All items loaded appropriate-
ly, except for item 12, which showed cross-loading. 

Confirmatory factor analysis (CFA) was conducted 
to further evaluate the scale’s construct validity. The 
model yielded the following fit indices: x2/df=7.317, 
Goodness-of-Fit Index (GFI)=0.901, Adjusted Good-
ness-of-Fit Index (AGFI)=0.868, Comparative Fit 
Index (CFI)=0.860, and Root Mean Square Error of 
Approximation (RMSEA)=0.079. Although margin-
ally acceptable, the overall model was considered 
sufficient to support the hypothesized two-factor 
structure (15). Item 12 exhibited a higher loading 
on the awareness factor; however, it was retained to 
preserve theoretical consistency. 

Ceiling and floor effects were minimal. Only 1.5% 
of participants achieved the maximum knowledge 
score and 2.6% the maximum awareness score, 
with no significant floor effect. All proportions were 
well below the 15% threshold (16), indicating suffi-
cient sensitivity (Supplementary Table 5).

Cronbach’s α values demonstrated good internal 
consistency (knowledge=0.80; awareness=0.70; 
total scale=0.84). Discriminative validity was con-
firmed, with significant differences between the 

highest and lowest 27% of participants across all 
domains (p<0.001) (Supplementary Table 6).

Impact of Mpox Knowledge on Awareness 
Regression analysis (Table 4) revealed that knowledge 
level positively and significantly influenced. Aware-
ness level. Each one-unit increase in knowledge 

Independent variable β (unstandardized) SE β (standardized) t p 95% CI

Knowledge level 0.593 0.031 0.516 19.057 <0.001 (0.532–0.654)

Table 4. The impact of Mpox knowledge on awareness.

SE: Standard error, CI: Confidence interval. Dependent variable: Awareness level.

Figure 1. Mean knowledge and awareness scores about Mpox 
by information source. Mean knowledge and awareness scores 
about Mpox by information source. Blue columns represent 
knowledge scores; orange columns indicate awareness scores. 
Error bars represent standard deviations. For knowledge scores, 
“No Information” (a) differs significantly from all other groups (b), 
while the remaining groups do not differ from each other. For 
awareness scores, “No Information” (a) differs significantly from 
“Health Institutions or Work” (b), while all other groups do not 
show significant differences. Groups sharing the same letter do 
not differ significantly (p<0.05, ANOVA with post-hoc test). 
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corresponded to a 0.593-unit increase in awareness 
(unstandardized β=0.593; standardized β=0.516). The 
model was significant, F(1,1003)=363.18, p<0.001, 
with knowledge explaining 26.5% of the variance in 
awareness (adjusted R²=0.265).

Mpox Knowledge and Awareness by 
Sociodemographic Variables
The relationship between participants' sociodemo-
graphic characteristics and Mpox knowledge and 
awareness is summarized in Supplementary Table 7. 

Simple linear regression analysis revealed that 
women scored higher than men in both knowledge 
(β=0.09, p=0.02) and awareness (β=0.11, p=0.016). 
Participants aged 19 years demonstrated higher 
knowledge scores (β=0.09, p=0.041), though age was 
not associated with awareness. Graduated partic-
ipants exhibited significantly higher knowledge 
(β=0.23, p<0.001) and awareness (β=0.23, p=0.001). 

Participants who obtained information from 
schools, media, social media, health institutions, 
or friends had significantly higher scores than 
those without any information source. The high-
est knowledge levels were found among those in-
formed through health institutions or their work-
places (β=0.45, p<0.001).

In multiple regression analyses, women maintained 
higher knowledge (β=0.11, p=0.006) and awareness 
(β=0.12, p=0.008) levels compared to men. The age 
variable was no longer significant at the knowledge 
level (p>0.05).

The knowledge (β=0.12, p=0.003) and awareness (β 
=0.10, p=0.047) levels of participants whose moth-
ers graduated from secondary school remained 
high after controlling for other factors. Participants 
whose mothers were university graduates still 
achieved higher scores in knowledge level (β=0.12, 
p=0.015). Graduated participants exhibited signifi-
cantly higher levels of knowledge (β=0.21, p<0.001) 
and awareness (β=0.25, p<0.001) after adjusting for 
covariates.

Sources of information were found to have a signif-
icant influence on both knowledge and awareness. 
In particular, individuals who received information 

from health institutions or workplaces remained a 
strong predictor of knowledge (β=0.42, p<0.001) and 
awareness (β=0.26, p<0.001).

DISCUSSION

In this study, we assessed the knowledge and 
awareness levels of prospective healthcare profes-
sionals regarding Mpox at two different centers. 
Similarly, Islam et al. (17) assessed Bangladesh Uni-
versity students' knowledge, attitudes, and practic-
es related to Mpox, reporting moderate knowledge 
but low attitudes and practices. The higher levels 
of knowledge and awareness observed in our study 
may be explained by the participants’ training in 
health-related fields, which likely increased their 
exposure to relevant information. 

The elevated levels of knowledge and awareness 
among female participants are consistent with the 
existing literature on gender differences in health 
literacy. Islam et al. (17) reported that women gen-
erally demonstrate a higher awareness of public 
health issues, a finding supported by our results. 
Likewise, Ugwu et al. (18) found that female health 
sciences students in Nigeria demonstrated high-
er knowledge levels about Mpox than their male 
counterparts. Together, these findings suggest that 
gender should be considered in future Mpox educa-
tion and awareness strategies.

In our study, maternal education level influenced 
knowledge, whereas paternal education level af-
fected awareness, emphasizing the role of paren-
tal education in shaping health literacy. Consistent 
with this, Frost and Baldwin (19) demonstrated that 
health literacy strongly impacts individuals’ ability 
to understand and use health information. These 
findings suggest that parental education may in-
directly influence access to and comprehension of 
health-related information. 

The absence of significant differences in knowl-
edge and awareness between students from the 
two participating universities indicates that both 
institutions offer comparable curricula and train-
ing quality. Graduates exhibited higher knowledge 
and awareness levels than current students, sug-
gesting that education on infectious diseases such 
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as Mpox is reinforced through cumulative learning 
over time. This aligns with the findings of Oche et 
al. (20), who reported that physicians in Sokoto, Ni-
geria, demonstrated high levels of knowledge and 
a strong willingness to adopt preventive measures 
against Mpox. In line with evidence from Bangla-
desh and Nigeria (17, 20), our findings highlight the 
importance of ongoing health education to manage 
emerging and re-emerging infectious diseases. The 
higher knowledge and awareness among graduates 
further support the notion that professional experi-
ence enhances disease-related literacy, underscor-
ing the value of integrating theoretical instruction 
with practical training in health education pro-
grams.

Our findings also show that knowledge has a mod-
erate but positive effect on awareness. This rela-
tionship highlights the critical role of education in 
strengthening both technical expertise and public 
health understanding. Knowledge alone is insuf-
ficient; awareness must be cultivated alongside it 
to encourage proactive healthcare behaviors. The 
positive impact of information on awareness under-
scores the contribution of health literacy to societal 
preparedness. As Frost and Baldwin (19) stated, ac-
cessible and comprehensible health information en-
ables individuals to make informed health decisions.

The high levels of knowledge observed among 
participants in this study emphasize the impor-
tance of access to reliable information on emerg-
ing infectious diseases such as Mpox. The signif-
icant influence of health institutions and peers 
further underscores the key role of professional 
and educational environments in disseminating 
accurate information. Results from both simple 
and multiple regression analyses confirmed the 
consistency of key predictors—such as gender, 
maternal education, graduation status, and infor-
mation sources—in predicting Mpox knowledge 
and awareness. However, the significance of age 
diminished after adjusting for other variables. The 
application of multiple linear regression thus en-
abled more precise estimation of each variable’s 
unique contribution. 

The present study has several limitations. First, 
because of the cross-sectional design, it does not 

allow causal inferences about the relationships 
among knowledge, awareness, and associated fac-
tors. Second, the online data collection process 
may have excluded students without internet ac-
cess, potentially leading to underrepresentation of 
certain groups and limiting generalizability. Third, 
the use of convenience sampling may have intro-
duced selection bias, favoring participants who 
were more motivated or digitally engaged. Final-
ly, although exploratory and confirmatory factor 
analyses supported the survey’s two-factor struc-
ture, some model fit indices were only marginally 
acceptable, and one item exhibited cross-loadings. 
Furthermore, although the items were developed 
based on an extensive literature review, no formal 
expert panel review was conducted prior to data 
collection. Therefore, further research is warranted 
to refine the instrument and validate its psycho-
metric properties in independent samples.

Despite these limitations, this study has several 
strengths. It provides timely, valuable data on rel-
evant public health issues, offering insight into the 
preparedness of future healthcare professionals re-
garding emerging infections such as Mpox. To our 
knowledge, it is the first study conducted in Türkiye 
to assess Mpox-related knowledge and awareness 
among university-level healthcare students. Addi-
tionally, including participants from two study cen-
ters enhances the generalizability and representa-
tiveness of the findings. 

In conclusion, our findings emphasize the impor-
tance of strengthening Mpox-related education 
among future healthcare professionals to improve 
preparedness for emerging infectious diseases. In 
public health crises such as Mpox, the accurate 
and effective dissemination of information is crit-
ical to outbreak control and response. Although 
participants demonstrated high levels of Mpox-re-
lated knowledge and awareness, our results high-
light the importance of training programs that in-
tegrate both theoretical and practical components. 
Strengthening Mpox-focused education in voca-
tional health curriculum will contribute to build-
ing a more informed and resilient healthcare work-
force capable of effectively responding to emerging 
infectious diseases.



Infect Dis Clin Microbiol 2025; 7(4): 382-92

This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License. 392

Ethical Approval: The study was approved by the Non-Invasive 
Ethics Committee of Sivas Cumhuriyet University on September 
19, 2024, with the decision number 2024/09-12.

Informed Consent: All participants were informed about the 
study objectives, and electronic informed consent was obtained 
prior to participation.

Peer-review: Externally peer-reviewed

Author Contributions: Concept – R.A., A.Ç.; Design – R.A., A.Ç.; 
Supervision – R.A.; Materials – R.A., A.Ç.; Data Collection and/or 
Processing – R.A., A.Ç.; Analysis and/or Interpretation – R.A., A.Ç.; 

Literature Review – R.A., A.Ç.; Writer – R.A., A.Ç.; Critical Reviews 
– R.A., A.Ç.

Conflict of Interest: The authors declare no conflict of interest.

Financial Disclosure: The authors declared that this study has 
received no financial support.

Acknowledgment: The authors would like to thank all participants 
and students who voluntarily contributed to data collection, as 
well as the institutional authorities who granted permission to 
conduct this research.

1	 Adler H, Gould S, Hine P, Snell LB, Wong W, Houlihan CF, et al; NHS 
England High Consequence Infectious Diseases (Airborne) Net-
work. Clinical features and management of human monkeypox: 
a retrospective observational study in the UK. Lancet Infect Dis. 
2022;22(8):1153-62. Erratum in: Lancet Infect Dis. 2022;22(7):e177. 
Erratum in: Lancet Infect Dis. 2022;22(7):e177. [CrossRef]

2	 Moore MJ, Rathish B, Zahra F. Mpox (monkeypox) [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2023 [cited May 30, 
2025]. Available from: https://www.ncbi.nlm.nih.gov/books/
NBK574519/

3	 Cho CT, Wenner HA. Monkeypox virus. Bacteriol Rev. 
1973;37(1):1-18. [CrossRef]

4	 Nguyen PY, Ajisegiri WS, Costantino V, Chughtai AA, MacIntyre 
CR. Reemergence of human monkeypox and declining popu-
lation immunity in the context of urbanization, Nigeria, 2017–
2020. Emerg Infect Dis. 2021;27(4):1007-14. [CrossRef]

5	 Alakunle E, Moens U, Nchinda G, Okeke MI. Monkeypox virus in 
Nigeria: Infection biology, epidemiology, and evolution. Viruses. 
2020;12(11):1257. [CrossRef] 

6	 Rimoin AW, Mulembakani PM, Johnston SC, Lloyd Smith JO, Ki-
salu NK, Kinkela TL, et al. Major increase in human monkeypox 
incidence 30 years after smallpox vaccination campaigns cease 
in the Democratic Republic of Congo. Proc Natl Acad Sci U S A. 
2010;107(37):16262-7. [CrossRef]

7	 Velavan TP, Meyer CG. Monkeypox 2022 outbreak: An update. 
Trop Med Int Health. 2022;27(7):604-5. [CrossRef]

8	 Huhn GD, Bauer AM, Yorita K, Graham MB, Sejvar J, Likos A, 
et al. Clinical characteristics of human monkeypox, and risk 
factors for severe disease. Clin Infect Dis. 2005;41(12):1742-51.  
[CrossRef]

9	 Hutson CL, Carroll DS, Gallardo-Romero N, Drew C, Zaki SR, 
Nagy T, et al. Comparison of monkeypox virus clade kinetics 
and pathology within the prairie dog animal model using a se-
rial sacrifice study design. Biomed Res Int. 2015;2015:965710. 
[CrossRef]

10	 Sklenovská N, Van Ranst M. Emergence of monkeypox as the 
most important orthopoxvirus infection in humans. Front Pub-
lic Health. 2018;6:241. [CrossRef] 

11	 Iñigo Martínez J, Gil Montalbán E, Jiménez Bueno S, Martín 
Martínez F, Nieto Juliá A, Sánchez Díaz J, et al. Monkeypox 

outbreak predominantly affecting men who have sex with 
men, Madrid, Spain, 26 April to 16 June 2022. Euro Surveill. 
2022;27(27):2200471. [CrossRef] 

12	 Selb R, Werber D, Falkenhorst G, Steffen G, Lachmann R, Rus-
cher C, et al; Berlin MPX study group. A shift from travel-as-
sociated cases to autochthonous transmission with Berlin as 
epicentre of the monkeypox outbreak in Germany, May to June 
2022. Euro Surveill. 2022;27(27):2200499. [CrossRef]

13	 World Health Organization (WHO). WHO Director-General de-
clares mpox outbreak a public health emergency of interna-
tional concern [Internet]. Geneva: World Health Organization 
(WHO); August 14, 2024. [cited May 30, 2025]. Available from: 
https://www.who.int/news/item/14-08-2024-who-director-gen-
eral-declares-mpox-outbreak-a-public-health-emergency-of-
international-concern

14	 Tabachnick BG, Fidell LS. Using multivariate statistics. 6th ed. 
Boston (MA): Pearson; 2013.

15	 Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance 
structure analysis: conventional criteria versus new alterna-
tives. Struct Equ Modeling. 1999;6(1):1-55. [CrossRef]

16	 Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, 
Dekker J, et al. Quality criteria were proposed for measurement 
properties of health status questionnaires. J Clin Epidemiol. 
2007;60(1):34-42. [CrossRef]

17	 Islam MA, Sathi NJ, Setu SP, Nahar MT, Khan MNA, Hasan 
M, et al. Knowledge, attitude, and practice of universi-
ty students towards monkeypox in Bangladesh. PLoS One. 
2023;18(10):e0287407. [CrossRef] 

18	 Ugwu SE, Abolade SA, Ofeh AS, Awoyinka TB, Okolo BO, Ayeni 
ET, et al. Knowledge, attitude, and perception of monkeypox 
among medical/health students across media space in Nigeria. 
Int J Community Med Public Health. 2022;9:4391-8. [CrossRef]

19	 Frost JC, Baldwin AJ. Readability of online monkeypox patient 
education materials: Improved recognition of health literacy is 
needed for dissemination of infectious disease information. In-
fect Dis Health. 2023;28(2):88-94. [CrossRef] 

20	 Oche OM, Abdulaziz MD, Wali A, Muhammed H, Yusuf HC. 
Knowledge and preventive practices related to Monkey pox 
among medical doctors in Sokoto metropolis of Sokoto State, 
Nigeria. Ibom Med J. 2024;17(1):15-24. [CrossRef]

REFERENCES

https://doi.org/10.1016/S1473-3099(22)00228-6
https://www.ncbi.nlm.nih.gov/books/NBK574519/
https://www.ncbi.nlm.nih.gov/books/NBK574519/
https://doi.org/10.1128/br.37.1.1-18.1973
https://doi.org/10.3201/eid2704.203569
https://doi.org/10.3390/v12111257
https://doi.org/10.1073/pnas.1005769107
https://doi.org/10.1111/tmi.13785
https://doi.org/10.1086/498115
https://doi.org/10.1155/2015/965710
https://doi.org/10.3389/fpubh.2018.00241
https://doi.org/10.2807/1560-7917.ES.2022.27.27.2200471
https://doi.org/10.2807/1560-7917.ES.2022.27.27.2200499
https://www.who.int/news/item/14-08-2024-who-director-general-declares-mpox-outbreak-a-public-health-emergency-of-international-concern
https://www.who.int/news/item/14-08-2024-who-director-general-declares-mpox-outbreak-a-public-health-emergency-of-international-concern
https://www.who.int/news/item/14-08-2024-who-director-general-declares-mpox-outbreak-a-public-health-emergency-of-international-concern
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1016/j.jclinepi.2006.03.012
https://doi.org/10.1371/journal.pone.0287407
https://doi.org/10.18203/2394-6040.ijcmph20223197
https://doi.org/10.1016/j.idh.2022.11.002
https://doi.org/10.61386/imj.v17i1.371

