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Background: Monkeypox (Mpox) is a re-emerging infectious disease
representing a new global challenge. It poses a substantial threat to countries,
particularly those with a low number of cases. Due to its popularity as a tourist
destination and its proximity to many African refugees, Egypt is potentially at risk
of Mpox importation. Therefore, effective disease management necessitates
healthcare workers (HCWs) to possess adept knowledge, along with a positive
attitude and behavior. The study aimed to assess the knowledge, attitude, and
perception of Egyptian HCWs and medical students towards human Mpox.

Methods: The present cross-sectional study data was collected from participants
between October and December 2022 via a questionnaire. The questionnaire
comprised 31 questions in the knowledge section, 11 questions in the attitude
section, and 14 in the perception section.

Results: The present study involved a total of 1,034 HCWs and medical students.
It was found that 55.3% of the participants demonstrated adequate knowledge
about Mpox, whereas 44.5% and 39.8% of the respondents exhibited favorable
attitudes and perceptions towards the disease, respectively. Binary logistic
regression analysis revealed that adequate knowledge was significantly
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observed in ages older than 40 years (p < 0.001), married participants (p < 0.001),
and doctors (p < 0.001). The positive attitude was significantly observed among
the male sex (p = 0.045), urban residents (p = 0.002), and nurses (p = 0.002).
Conversely, married participants (p = 0.013), doctors (p < 0.001), and individuals
employed in pharmacy and laboratory departments (p < 0.001) experienced an
increase in positive perception.

Conclusion: Knowledge, attitude, and perception towards Mpox among Egyptian
HCWs and medical students exhibit suboptimal levels. Addressing these gaps is

crucial to controlling and effectively preventing disease transmission.

KEYWORDS

Egypt, healthcare workers, KAP study, medical students, Mpox

1 Introduction

The monkeypox (Mpox) virus is an enveloped, brick-shaped
DNA virus. Two virus clades are identified through genomic
sequencing: West African (WA) and Congo Basin (CB) clades.
According to virulence, the WA clade is thought to be less virulent
and less transmissible than CB (Sale et al., 2006). Although human-
to-human transmission is likely, humans are deemed incidental
hosts. The Mpox virus can be transmitted to humans via
contaminated fomites, respiratory droplets, direct contact with
infected animals or humans, ingesting infected meat (Brown and
Leggat, 2016), and sexual contact, particularly among gay
communities (Amer et al., 2022).

In May 2022, the Mpox disease, previously referred to as
monkeypox (World Health Organization [WHO], 2022b),
emerged as an epidemic. It infected more than 91,788 confirmed
cases and resulted in a total of 167 deaths as of the time of writing
this article (WHO, 2023) A total of 89,358 cases were identified in
countries and territories where the disease was not previously
common, in addition to 1970 cases reported in endemic countries
(Centers for Disease Control and Prevention [CDC], 2022a). In
September 2022, Egypt officially announced the detection of the first
case of Mpox in a 42-year-old man who arrived from Spain.
According to WHO Mpox Global Trends, the number of
confirmed cases has stood at three until the present (WHO, 2023).

This epidemic began to decline following the provision of
vaccination programs and the implementation of relevant infection
control (IPC) procedures (WHO, 2023). Notably, this does not imply
the conclusion of the epidemic, as there is a possibility of the re-
emergence. Although less frequent with DNA viruses, the occurrence
of mutation leads to new variants, as was the case of the May outbreak
strain (Giorgi et al., 2022). This phenomenon is also observed in other
viruses. The lack of understanding of various factors during the initial
outbreak in non-endemic countries can contribute to re-emergence
of the disease (Amer et al., 2023). Despite the extensive utilization of
vaccination, recent studies have reported several breakthrough
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infections after using the modified vaccinia Ankara-Bavaria Nordic
(MVA-BN) vaccine in preventing Mpox infection (Hazra et al., 2022;
Bertran et al., 2023; Taha et al, 2023). According to WHO, a
contributing factor to the resurgence of Mpox in non-endemic
countries is the inadequate knowledge among HCWs. Furthermore,
the close contact between HCWs and infected patients increases their
risk of contracting the disease (WHO, 2022a). Several reports
evaluated the public and HCWs’ knowledge, attitudes, and
perceptions (KAP). Studies conducted in Jordan and the Kingdom
of Saudi Arabia (KSA) revealed inadequate knowledge regarding
Mpox among HCWs and medical students, respectively (Sallam
et al., 2022).

For Egypt, a non-endemic country of Mpox, several factors
require attention in order to prevent the importation of Mpox. In
addition to being a popular tourist destination worldwide, its
strategic geographic location in North Africa renders it a
convenient host country for African refugees and international
students (United Nations High Commissioner for Refugees
[UNHCR], 2023; Ghaffar, 2022). Therefore, the cornerstone of
preventing the disease, with potential dissemination to other areas
of the world, is to ensure that HCWs are equipped with sound
knowledge and have positive attitudes and perceptions towards
Mpox infection. That applies to medical students recognized for
their significant contributions to public health efforts during
epidemics (Lazarus et al., 2020; Stachteas et al., 2021). The study
aimed to assess the KAP towards Mpox infection among Egyptian
HCWs and medical students to increase awareness of Mpox.

2 Methods
2.1 Study design
This study adopted a cross-sectional design involving HCWs

and medical students. The survey tool was developed and pre-tested
by reviewing ten HCWs of different positions and by 12 students in
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different grades. A final questionnaire was generated based on the
feedback comments received. Data was gathered from October to
December 2022 through the utilization of a Google form, which was
subsequently distributed to participants. The sample was selected by
a simple random technique with proportional allocation regarding
the number of HCWs in each Department at Zagazig University
Hospitals in addition to the number of medical students in each
academic year at the Faculty of Medicine, Zagazig University,

Zagazig, Egypt.

2.2 Measures

Regarding the knowledge component, there were a total of 31
questions. Correct answers received a score of 1, do not know was
assigned a score of 0, and incorrect answers were assigned a score of
-1. The scores were summed to yield a total knowledge score
ranging from 0 to 31, where a higher score indicates adequate
knowledge when the cut off being at the median of observation.

The attitude component consisted of 11 questions scored on a
3-point Likert scale (disagree, neutral, agree) (Jacoby and Matell,
1971). The responses are 1 for ‘disagree,” 2 for ‘neutral,” and 3 for
‘agree.” Scores were added to yield a total score of 11 to 33 for
attitudes, where a higher score denotes a more positive attitude
towards the Mpox preventive measures when taken cut off at the
median of observation.

The perception component comprised 14 questions, which were
evaluated using a 3-point Likert scale, ranging from disagree to
neutral to agree. The available responses are as follows: 1
corresponds to ‘disagree,” 2 corresponds to ‘neutral,” and 3
corresponds to ‘agree.” The scores were combined to obtain a
total score of 14 to 42 for perception. A higher score indicates a
more positive perception towards the Mpox preventive measures,
with the cutoff point being the median of observation.

All questions and correct answers to the questionnaire were
determined based on guidelines and factsheets for Mpox (CDC,
2022a; CDC, 2022b; CDC, 2022¢; WHO, 2022¢; WHO, 2022d).

2.3 Sample size calculation

The study included a target population of 11,000 HCWs and
7,500 medical students. Assuming that 55% of HCWs and 65% of
medical students had adequate knowledge of Mpox, based on recent
studies (Alshahrani et al., 2022; Kumar et al., 2023), the minimum
sample size to be recruited for the survey from HCWs and medical
students at 95% confidence level (CI) and 80% power of the test was
368 and 335, respectively.

Using OpenEpi, Version 3, open-source calculator--SSPropor,
the sample size was computed by n = [DEFF*Np (1-p)]/[(d2/Z21-a/
2*(N-1) + p*(1-p)], where

n = population size

p = prevalence of adequate knowledge

d = precision

DEFF = design effect

Z1-0/2 = 1.96
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2.4 Statistical analysis

Data were analyzed using the Statistical Package for the Social
Sciences (SPSS) software version 24. Categorical variables were
displayed as numbers and percentages (n %) and were compared
using Chi-square. In order to identify independent factors
correlated with adequate knowledge, positive attitude, and
perception towards Mpox. Categorical variables were converted to
dummy variables. The category that showed significance in the
univariate analysis was assigned a binary value of 1. This value was
then used in binary logistic regression analysis and compared to
other categories (category) of the same variable, which were
assigned a binary value of 0. A probability (p) value < 0.05 was
considered significant at 95% CI.

3 Results

3.1 Baseline characteristics of
the participants

A total of 1,034 participants, including 646 HCWs and 388
medical students, were interviewed and responded to the
questionnaire. More than half of the participants (55.5%) fell
within the age range of 20-40 years, with a female predominance
(59.6%). Moreover, 73.3% of the survey respondents were from
urban areas. The baseline characteristics of the participants are
shown in Table 1.

3.2 Univariate analysis of the knowledge of
study participants

Inadequate knowledge was observed in 49.7% of the
participants (Figure 1). Participants aged over 40 years old
demonstrated a significant level of knowledge (p < 0.001)
regarding Mpox. Furthermore, married participants and doctors
also exhibited a significant level of knowledge about Mpox (p <
0.001 and p < 0.001, respectively) (Table 2). The majority of
participants (83.7%) were able to identify Mpox as a zoonotic
infectious disease caused by a virus, while a slightly smaller
percentage (76%) correctly identified it as not being of bacterial
origin. Approximately half of the participants (47.0%) knew that
Mpox is prevalent in the Western world. Additionally, more than
half of them (52.2%) could recognize that the disease is prevalent in
Western and Central Africa, and 58.5% disagreed with its
prevalence in Egypt. In addition, 58.4% of participants agreed
that Western travelers are the primary source of imported cases.
Nearly 61.0% of participants could identify Mpox as a public health
hazard. Regarding Mpox transmission routes, close contact
transmission was identified by 73.3% of participants, while sexual
and respiratory routes were identified by 47.6% and 51.1% of
respondents, respectively. In contrast, 53.9% of participants
agreed that IPC measures effectively prevent disease. Finally, only
39.1% knew the smallpox vaccine could protect against the
disease (Figure 2).
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TABLE 1 Sociodemographic characteristics of studied group (N =1034).
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Characteristics Categories Frequency Percentage 95% ClI
<20y 248 24.0 (21.4- 26.7)

Age 20-40 y 574 55.5 (52.4-58.6)
>40y 212 205 (18.1-23.1)

Male 418 40.4 (37.4-43.5)

Sex

Female 616 59.6 (56.5- 62.6)

i Rural 276 26.7 (24-29.5)

Residence

Urban 758 73.3 (70.5-76.0)

Marital status Smg.le 588 56.9 (53.8-59.9)
Married 446 43.1 (40.1-46.2)

Doctor 500 48.4 (45.3-51.5)

Nurse 90 8.7 (7.1-10.6)

Type of HCW Pharmacist 40 39 (2.8-5.2)
Technical 16 1.5 (0.9-2.5)

Medical students 388 37.5 (34.6-40.6)

ICU 126 122 (10.3-14.3)

Infectious 128 12.4 (10.4-14.5)

Type of department General ward 316 30.6 (27.8-33.5)
Outpatient 226 21.9 (19.4-24.5)

Pharmacy/laboratory 238 23.0 (20.5-25.5)

CI, confidence interval; HCW, healthcare worker; ICU, intensive care unit.
*Significant difference.

3.3 Univariate analysis of the attitude of
study participants

Overall, 44.5% of participants exhibited a positive attitude toward
Mpox (Figure 1). A notable prevalence of positive attitude was
observed in male participants and individuals residing in urban areas
(p = 0.04 and 0.007, respectively). Among HCWs, nurses exhibited the
highest level of positive attitude (p = 0.02) (Table 2). Furthermore,
62.1% of participants believed that Mpox would be controlled
worldwide. Nevertheless, 63.4% of the participants worried that the
disease would burden the healthcare system. Approximately 45.0%
were uncertain about the availability of sufficient IPC measures,
whereas 46.4% of participants disagreed with the ease of disease

100%
90%
80%
70% -+
60%
50% -+
40%
30%
20% -+
10%

0% +

Total Knowledge

m Adequate knowledge/Positive attitude/Positive Perception

Total Attitude

transmission in Egypt, while only 12.8% felt the danger of traveling
to a country with the Mpox epidemic. Regarding participants’ attitudes
towards vaccination, 56.1% of participants expressed their acceptance
of the Mpox vaccine, and 59.5% would encourage others to accept it.
More than two-thirds of participants (76.6%) displayed their interest in
learning more about Mpox (Figure 3).

3.4 Univariate analysis of the perception of
study participants

Positive perception towards Mpox was observed in 39.8% of the
study participants (Figure 1). Participants older than > 40 years,

Total Perception

FIGURE 1

Distribution of overall knowledge, attitude, and perception towards Mpox among study participants.
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TABLE 2 Relation between adequate knowledge, positive attitude and positive perception and participants characteristics (N =1034).

Variable Adequate knowledge Positive attitude Positive perception
(n=520) (n=460) (n=412)
n (%) 95% ClI n (%) 95% ClI n (%) 95% ClI
Age
<20y (n = 248) 78 (31.5) (25.7-37.6) 102 (41.1%) (34.9-47.5) 82 (33.1%) (27.2- 39.3)
20 - <40y (n = 574) 300 (52.3) (48.1- 56.4) 260 (45.3%) (41.2- 49.5) 212 (36.9%) (33.0-41.0)
> 40y (n = 212) 142 (67.0) (60.2-73.3) 98 (46.2%) (39.4-53.2) 118 (55.7%) (48.7- 62.5)
p value <0.001* 0.46 <0.001*
Sex
Male (n = 418) 204 (48.8) (43.9 - 53.7) 202 (48.3) (43.4- 53.2) 174 (41.6) (36.9- 46.5)
Female (n = 616) 316 (51.3) (47.3-55.3) 258 (41.9) (38.0-45.9) 238 (38.6) (34.8-42.6)
p value 0.43 0.04* 0.33
Residence
Rural (n=276) 134 (48.6) (42.5- 54.6) 104 (37.6) (33.6- 41.7) 92 (33.3) (27.8-39.2)
Urban (n=758) 386 (50.9) (47.3- 54.5) 356 (47.0) (43.5-50.6) 320 (42.2) (38.7-45.8)
p value 0.5 0.007* 0.01*
Marital status
Single (n = 588) 266 (45.2) (41.2-49.4) 254 (43.2) (39.2-47.3) 202 (34.4) (30.5-38.3)
Married (n = 446) 254 (57.0) (52.2-61.6) 206 (46.2) (41.5-50.9) 210 (47.1) (42.4- 51.8)
p value <0.001* 0.33 <0.001*
Type of HCW
Doctor (n = 500) 314 (62.8) (58.4-67.0) 224 (44.8) (40.4-49.3) 248 (49.6) (45.1-54.1)
Nurse (n = 90) 40 (44.4) (34.0-55.3) 50 (55.6) (44.7-66.0) 26 (28.9) (19.8-39.4)
Pharmacist (n = 40) 12 (30.0) (16.6-46.5) 10 (25.0) (12.7-41.2) 12 (30.0) (16.6-46.5)
Technical (n = 16) 8 (50.0) (24.7-75.3) 6 (37.5) (15.2-64.6) 6 (37.5) (15.2-64.6)
Medical student (n = 388) 146 (37.6) (32.8-42.7) 170 (43.8) (38.8- 48.9) 120 (30.9) (26.4- 35.8)
p value <0.001* 0.02* <0.001*
Type of working department
ICU (n = 106) 52 (49.1) (39.2-59.0) 48 (45.3) (34.7-54.3) 36 (34.0) (30.3-49.6)
Infectious (n = 104) 56 (53.8) (43.8-63.7) 56 (53.8) (43.8-63.7) 52 (50.0) (42.8-62.4)
General ward (n = 141) 67 (47.5) (39.1-56.1) 50 (35.7) (27.6-44.3) 52 (37.1) (29.3-45.7)
Outpatient (n = 144) 75 (52.1) (43.6-60.5) 66 (45.8) (36.6-53.4) 68 (47.2) (39.2-55.8)
Pharmacy/ laboratory (n = 152) 79 (52.0) (43.7-60.1) 70 (46.1) (38.2-54.4) 84 (55.3) (47.2- 53.7)
Not applicable (n = 387) 191 (49.4) (44.3-54.5) 170 (43.8) (38.7- 49.2) 120 (30.9) (26.0- 36.1)
p value 0.57 0.13 < 0.001*

CI, confidence interval; HCW, healthcare worker; ICU, intensive care unit.
Data were analyzed by Pearson’s chi-square and Fisher’s exact tests when appropriate.
*Significant difference.

those living in urban localities, married, doctors, and those working
in pharmacy/laboratory departments significantly exhibited
positive perception (p < 0.001, = 0.01, < 0.001, < 0.001, and <
0.001, respectively) (Table 2). Among the participants, 18.8%
anticipated that Mpox would result in a pandemic similar to
COVID-19, whereas only 10.6% believed it would impact life in
the same way as COVID-19. Despite participants’ positive attitude
(64.5%) towards traveling to a country with the Mpox epidemic,
60.0% still perceive it as a potential hazard. Nevertheless, 45.8% of
participants expressed uncertainty regarding the efficacy of the
smallpox vaccine in managing Mpox, while 42.6% believed that
the vaccine should be mandatory for HCWs. Most participants
(55.5%) expressed uncertainty regarding the safety of the Mpox
vaccine, although 55.7% acknowledged the necessity of the vaccine
and the insufficiency of the immune system alone. Furthermore,
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45.6% of the participants concurred that the advantages of the
vaccine surpass the potential adverse effects (Figure 4).

3.5 Predictors of adequate knowledge,
positive attitude, and perception in
study participants

After including all relevant variables in the binary logistic
regression analysis (Table 3), the following factors were found to
be predictors of adequate knowledge: age older than 40 years (p <
0.001), being married (p < 0.001), and being doctors (p < 0.001). The
factors associated with a positive attitude were being male (p =
0.045), living in an urban area (p = 0.002), and working as a nurse (p
= 0.002). In contrast, positive perception was associated with being
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20. Is there specific treatment for Mpox?  |INEISRZN 35.4% s g%

19. Is there a specific vaccine for Mpox?  |INNNZSEZN 36.8% L 4%

18. Can smallpox vaccine protect against Mpox? [N 423% L 186%

17. Are IPC measures effective in preventing of Mpox? 7— 41.1% 5.0%

16 Is Mpox able to survive for several days on contaminated surface? YA 3.7% L%
15. Is Mpox transmitted by close contact? | 22.1% 4.6%

14.Is Mpox  transmitted via respiratory route? ISR 27.3% L 216%

13. Is Mpox transmitted sexually ? [ 323% L200%

12. Is Mpox tmsmitted from bite or scratch of infected animals? | INEEEEEEEES 28.8% L 269%

11. Is Mpox a public health emergency?
10. Is Mpox infectious?

9. Are travellers from western world primary source of imported cases?
8. Are there many cases of Mpox in Egypt?

7.1s Mpox prevelant in Western and Central Africa?

6.1s Mpox prvelant in middle castern ?

5.1s Mpox prevalent in Europe, UK, and USA?

4.1 Mpox a bacterial disese?

3. Is Mpox a viral discase?
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FIGURE 2
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[
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24.8%
20.7%
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m Disagree

Distribution of responses to microbiology of Mpox (questions 1-4), Mpox epidemiology, (questions 5-8) Mpox transmission (questions 9-16),
effectiveness of infection prevention and control (IPC) measures in preventing Mpox (question 17), and Mpox vaccination and treatment among study

participants (questions 18-20).

married (p = 0.013), being a doctor (p < 0.001), and working in the
pharmacy/laboratory department (p < 0.001).

4 Discussion

The present study assessed the knowledge, attitudes, and
perceptions of HCWs and medical students regarding Mpox. To
our knowledge, few national reports have assessed the knowledge
and attitude of Mpox in this specific group (Abd ElHafeez et al,
2023; Alkalash et al., 2023; Swed et al., 2023a; Swed et al., 2023b).

In line with findings from studies conducted in the United
States of America (USA) (Bates and Grijalva, 2022), KSA
(Alshahrani et al,, 2022), Ttaly (Ricco et al, 2022), and Pakistan

(Kumar et al., 2023), the overall knowledge level of the participants
was marginally satisfactory. This result is reasonably expected,
given the scarcity of cases in Egypt. Furthermore, when
comparing the results with reports from the Western world, it is
essential to consider factors such as the timing of the survey, sample
size, and sociodemographic characteristics of the participants,
including age, years of experience, type of healthcare workers, and
specialization (Bates and Grijalva, 2022; Ricco et al, 2022). The
insights gained from the COVID-19 pandemic highlight the
significance of thoroughly understanding all aspects of the disease
and taking proactive measures to prepare for the potential
occurrence of another surge. The limited awareness among a
small group of participants regarding the Mpox “May Epidemic”
being referred to a novel Mpox variant could be attributed to the

10. Will you encourage others to accept Mpox vaccine?

9. Will you accept Mpox vaccine?

8. Is it dangerous to travel to a country that has Mpox epidemic?

7. Do you see Mpox can be transmitted easily in Egypt?

6. Does Mpox cause extra burden on healthcare system?

5. Are you worried about Mpox might become worldwide pandemic?

4.Do you feel enough IPC measures for Mpox are available?

3. Do you feel Mpox controlled by Egyptian population?

2. Do you see that Mpox will be controlled by Egypt?

1. Do you feel Mpox will be controlled worldwide?

0% 10%

W Agree

FIGURE 3

Responses to questions regarding attitude towards Mpox in the studied population.
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FIGURE 4
Responses to questions regarding perception towards Mpox in the studied population.

majority of survey respondents being clinicians who received
traditional undergraduate medical curriculum. A notable
constraint associated with this curriculum format is the tendency
for foundational scientific knowledge to be often overlooked upon
transitioning to the clinical phase of medical education. Another
explanation could be that all released guidelines do not discriminate
between the management of Mpox caused by the classical vs. the
new variant.

The participants’ apprehension regarding the extensive
proliferation of cases in the Western world gives rise to a

concerning disparity. There may be a reduced level of suspicion
towards travelers from these regions exhibiting potential Mpox
symptoms. Moreover, the identification of high-risk groups will aid
in preventing the inadvertent omission of potential signs and
symptoms that may manifest among particularly susceptible
populations (Rodriguez-Morales and Amer, 2022). The fact that
the majority of participants acknowledge that the disease can be
prevented by implementing effective IPC measures is comforting
(Amer et al., 2023). According to a study conducted by Alshahrani
etal. in KSA (Alshahrani et al,, 2022), the lowest levels of knowledge

TABLE 3 Binary logistic regression to detect factors affecting knowledge, attitude and perception (N =1034) .

95% Cl
Upper Lower

Knowledge

Age (240 y) 0.86 0.16 < 0.001* 2.383 1.73 327
Marital status (Married) 0.471 0.127 < 0.001* 1.60 1.25 2.05
Type of HCW (Doctors) 0.98 0.128 < 0.001* 2.68 2.09 3.45
Attitude

Sex (Male) 0.264 0.132 0.045* 1.302 1.006 1.68
Residence (Urban) 0.466 0.147 0.002* 1.59 1.19 2.12
Type of HCW (Nurses) 0. 51 0.24 0.002* 1.08 1.98 2.85
Perception

Age 0.173 0.117 0.139 1.189 945 1.495
Residence (Urban) 0.096 0.158 0.541 1.101 .808 1.500
Marital status (Married) 0.342 0.138 0.013* 1.408 1.074 1.847
Type of HCW (Doctors) 0.188 0.035 < 0.001* 1.207 1.12 1.448
Working department (Pharmacist /Laboratory) 0.73 0.17 < 0.001* 2.08 1.47 2.95

CI; confidence interval; HCWs, healthcare workers; OR; odds ratio.
*Significant difference.
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confronted in this study were those concerning treatment and
vaccination. Interestingly, their knowledge levels were even lower
than those observed in Turkey (Sahin et al., 2023) and Italy (Ricco
et al, 2022). This observation can be attributed to the limited
number of cases in Saudi Arabia and Egypt in comparison to
Turkey and Italy. The regression analysis conducted in this study
yielded contrasting findings compared to a recent Egyptian study
(Alkalash et al., 2023) and a KSA report (Alshahrani et al., 2022) but
aligns with a study from the Philippines (Berdida, 2023). Our
research indicated that individuals above the age of 40 possessed
the highest level of knowledge, as supported by statistical analysis.
The younger contributors were born after the eradication of
smallpox, and there has been a decreasing focus on poxviruses in
training and at university-level information. Furthermore, age
groups below 40 exhibited a lower number of years of experience
in the specific field compared to older age groups. Consistent with
previous studies (Depoux et al., 2020; Germani et al., 2022), our
study found that married participants exhibited a higher level of
knowledge, which may serve as a protective factor against infection
transmission to their partners. Our finding that the highest level of
knowledge was among doctors is reassuring, which is expected to
optimize their capability of managing potential cases.

The overall attitude of participant HCWs and medical students
could not be considered convenient. The surveyors expressed doubt
regarding the feasibility of disease control among the Egyptian
population due to the perceived inadequacy of IPC supplies and
subpar hygienic practices. However, it is important to highlight that
Egypt has successfully implemented and continues to implement
numerous initiatives to enhance the overall sanitation conditions
across the country. Although the number of Mpox cases is
decreasing, participants’ concern about the disease becoming a global
pandemic can be attributed to uncertainty regarding the effectiveness of
available vaccines and lack of complete knowledge related to the virus
(Hazra et al.,, 2022; Amer et al., 2023; Bertran et al., 2023). The primary
issue most respondents raised is that Mpox imposes an additional
financial burden on the affected countries, coinciding with Sahin et al.
(Sahin et al., 2023). Our findings emphasize that acceptance of vaccines
by HCWs and students is reassuring from the public health perspective
for self-protection and for promoting approval in the general
population (Maltezou et al., 2019). In response to healthcare workers’
expressed interest in acquiring more knowledge about Mpox, the
Egyptian Ministry of Health has issued and actively promoted the
Egyptian Guidelines for the Management of Mpox (Today, 2022).
Furthermore, Egyptian universities added enough information about
Mpox to medical students’ curricula. Our findings in the regression
analysis models of the variables’ category most likely associated with
positive attitudes are explained as follows: (1) males, may be due to the
fear of the misinformation that Mpox is a male-exclusive disease; (2)
urban residence; may be due to multiplicity and more accessibility of
information sources; (3) nurses; possibly because they are the category
of HCWs with more contact with patients.

The overall perception of participants was poor. Misperception
of many vaccine-related elements, as reported by other authors
(Janssen et al., 2021), can be attributed to emotive and personal
factors and obsession as well as other factors (Hazra et al., 2022;
Amer et al, 2023; Bertran et al, 2023). The regression analysis
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revealed a significant level of perception among pharmacists and
laboratory workers. Pharmacists are considered the most easily
approachable HCWs for offering consultations, especially for
individuals lacking adequate healthcare services (Bennett and
Goode, 2016; Kassem et al., 2021). In contrast, laboratory HCWs
are the healthcare professionals who are most susceptible to
infection due to their more frequent and close interactions(Amer
et al., 2023).

Contradictory responses were observed in some Knowledge,
Attitude, and Perception (KAP) questions during data analysis.
When there was adequate knowledge, but negative attitudes and/or
perceptions were reported, potential causes may include “social
desirability bias” (Betsch and Wicker, 2014) or an “emotional
response.” In cases where attitudes scored negative while
perceptions scored positively, or vice versa, a more logical
comparison or a passionate response was anticipated.

Despite the feasibility and cost-effectiveness of cross-sectional
studies, they lack the temporal link between exposure and outcome.
The utilization of online questionnaires for data collection can
potentially lead to non-response bias and discrepancies in
characteristics between respondents and non-respondents.
Consequently, to mitigate the impact of these biases, we
implemented a prior calculation of sample size, tested and evaluated
the survey tool, distributed the questionnaire through various social
media platforms, and extended the data collection period. In addition,
there was nearly one investigator from each participating department
or category of healthcare workers (HCWs) to guarantee that each
participant provided precise information, was affiliated with the
medical field, and submitted a single response in a timely manner.

5 Conclusions

In conclusion, the Mpox-related KAP of Egyptian HCWs and
medical students is suboptimal, highlighting the importance of
providing suitable information campaigns and educational programs.
Medical curricula should be updated to include essential facts about the
causative agent and the disease. Moreover, the study findings provide
valuable insights into the strengths and weaknesses of Egypt’s
healthcare system that need to be judiciously addressed, given its role
as a model for other developing countries with limited resources.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Review
Board, Faculty of Medicine, Zagazig University, Egypt (#10577/2/4-
2023). Informed consent has been obtained from every
study participant.

frontiersin.org


https://doi.org/10.3389/fcimb.2024.1339352
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

Amer et al.

Author contributions

FAA: Conceptualization, Investigation, Methodology, Project
administration, Supervision, Validation, Writing - original draft,
Writing - review & editing. HAN: Data curation, Formal analysis,
Investigation, Methodology, Software, Validation, Visualization,
Writing — original draft. MG: Investigation, Methodology, Software,
Writing - original draft. AMB: Investigation, Resources, Writing —
original draft. AAIl: Investigation, Writing — review & editing. HK:
Investigation, Writing - review & editing. ME: Investigation, Writing —
review & editing. HN: Investigation, Writing — review & editing. MS:
Investigation, Writing — review & editing. SS: Investigation, Writing —
review & editing. AB: Investigation, Writing — review & editing. OA:
Investigation, Writing - review & editing. SB: Investigation, Writing —
review & editing. AAli: Investigation, Writing - review & editing. FMA:
Investigation, Writing - review & editing. AMA: Investigation,
Writing - review & editing. NH: Data curation, Formal analysis,
Investigation, Methodology, Project administration, Resources,
Software, Validation, Visualization, Writing - original draft, Writing
- review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. The authors

References

Abd ElHafeez, S., Gebreal, A., Khalil, M. A., Youssef, N., Sallam, M., Elshabrawy, A.,
et al. (2023). Assessing disparities in medical students’ knowledge and attitude about
monkeypox: a cross-sectional study of 27 countries across three continents. Front.
Public Health 11. doi: 10.3389/fpubh.2023.1192542

Alkalash, S. H., Marzouk, M. M., Farag, N. A,, Elesrigy, F. A., Barakat, A. M., Ahmed,
F. A, et al. (2023). Evaluation of human monkeypox knowledge and beliefs regarding
emerging viral infections among healthcare workers. Int. J. Emergency Med. 16, 75.
doi: 10.1186/s12245-023-00547-4

Alshahrani, N. Z., Algethami, M. R, Alarifi, A. M., Alzahrani, F., Alshehri, E. A,
Alshehri, A. M., et al. (2022). Knowledge and attitude regarding monkeypox virus
among physicians in Saudi Arabia: A cross-sectional study. Vaccines 10, 2099.
doi: 10.3390/vaccines10122099

Amer, F. A, Hammad, N. M., Wegdan, A. A,, Elbadawy, N. E., Pagliano, P., and
Rodriguez-Morales, A. J. (2022). Growing shreds of evidence for monkeypox to be a
sexually transmitted infection. Le Infezioni Medicina 30, 323. doi: 10.53854/liim-3003-1

Amer, F.,, Khalil, H. E. S., Elahmady, M., Elbadawy, N. E., Zahran, W. A,
Abdelnasser, M., et al. (2023). Mpox: Risks and approaches to prevention.
J. Infection Public Health 16, 901-910. doi: 10.1016/j.jiph.2023.04.001

Bates, B. R., and Grijalva, M. J. (2022). Knowledge, attitudes, and practices towards
monkeypox during the 2022 outbreak: An online cross-sectional survey among clinicians
in Ohio, USA. J. Infection Public Health 15, 1459-1465. doi: 10.1016/jjiph.2022.11.004

Bennett, M., and Goode, J.-V. R. (2016). Recognition of community-based
pharmacist practitioners: Essential health care providers. . Am. Pharmacists Assoc.
56, 580-583. doi: 10.1016/j.japh.2016.04.566

Berdida, D. J. E. (2023). Population-based survey of human monkeypox disease
knowledge in the Philippines: An online cross-sectional study. J. Advanced Nurs. 79,
2684-2694. doi: 10.1111/jan.15635

Bertran, M., Andrews, N., Davison, C., Dugbazah, B., Boateng, J., Lunt, R,, et al.
(2023). Effectiveness of one dose of MVA-BN smallpox vaccine against mpox in
England using the case-coverage method: an observational study. Lancet Infect. Dis. 23,
828-835. doi: 10.1016/S1473-3099(23)00057-9

Betsch, C., and Wicker, S. (2014). Personal attitudes and misconceptions, not official
recommendations guide occupational physicians’ vaccination decisions. Vaccine 32,
4478-4484. doi: 10.1016/j.vaccine.2014.06.046

Frontiers in Cellular and Infection Microbiology

10.3389/fcimb.2024.1339352

declare that partial financial support sponsored by the International
Society of Antimicrobial Chemotherapy (ISAC) was received for the
publication of this article.

Acknowledgments

The authors express their gratitude to all participating HCWs
and medical students for their cooperation.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Brown, K,, and Leggat, P. (2016). Human monkeypox: current state of knowledge and
implications for the future. Trop. Med. Infect. Dis. 1, 8. doi: 10.3390/tropicalmed1010008

Centers for Disease Control and Prevention (2022a) 2022-2023 Mpox Outbreak
Global map. Available at: https://www.cdc.gov/poxvirus/mpox/response/2022/world-
map.html (Accessed August 28 2023).

Centers for Disease Control and Prevention (2022b) How it spreads. Centers for
Disease Control and Prevention. Available at: https://www.cdc.gov/poxvirus/mpox/if-
sick/transmission.html (Accessed August 28 2022).

Centers for Disease Control and Prevention (2022¢c) Monkeypox. Centers for Disease
Control and Prevention. Available at: https://www.cdc.gov/poxvirus/mpox/index.html
(Accessed August 29 2022).

Depoux, A., Martin, S., Karafillakis, E., Preet, R., Wilder-Smith, A., and Larson, H.
(2020). The pandemic of social media panic travels faster than the COVID-19 outbreak.
J. Travel Med. 27. doi: 10.1093/jtm/taaa031

Germani, F., Pattison, A. B,, and Reinfelde, M. (2022). WHO and digital agencies:
how to effectively tackle COVID-19 misinformation online. BMJ Global Health 7,
€009483. doi: 10.1136/bmjgh-2022-009483

Ghaffar, K. A. (2022) Prof. KhalEd Abdel Ghaffar. Minister of Higher Education: The
number of international students is 88 thousand, paying $400 million. Available at:
https://www.elwatannews.com/news/details/6123298 (Accessed September 29 2023).

Giorgi, F. M., Pozzobon, D., Meglio, A. D., and Mercatelli, D. (2022). Genomic
characterization of the recent monkeypox outbreak. bioRxiv. 2022.2006.2001.494368.
doi: 10.1101/2022.06.01.494368

Hazra, A, Rusie, L., Hedberg, T., and Schneider, J. A. (2022). Human monkeypox
virus infection in the immediate period after receiving modified vaccinia Ankara
vaccine. Jama 328, 2064-2067. doi: 10.1001/jama.2022.18320

Jacoby, J., and Matell, M. S. (1971). Three-point likert scales are good enough.
J. Marketing Res. 8, 495-500. doi: 10.1177/002224377100800414

Janssen, C., Maillard, A., Bodelet, C., Claudel, A.-L., Gaillat, J., Delory, T., et al.
(2021). Hesitancy towards COVID-19 vaccination among healthcare workers: a multi-
centric survey in France. Vaccines 9, 547.

Kassem, A. B., Ghoneim, A. I, Nounou, M. I, and El-Bassiouny, N. A. (2021).
Community pharmacists’ needs, education, and readiness in facing COVID-19: Actions
& recommendations in Egypt. Int. J. Clin. Pract. 75, e14762. doi: 10.1111/ijcp.14762

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1192542
https://doi.org/10.1186/s12245-023-00547-4
https://doi.org/10.3390/vaccines10122099
https://doi.org/10.53854/liim-3003-1
https://doi.org/10.1016/j.jiph.2023.04.001
https://doi.org/10.1016/j.jiph.2022.11.004
https://doi.org/10.1016/j.japh.2016.04.566
https://doi.org/10.1111/jan.15635
https://doi.org/10.1016/S1473-3099(23)00057-9
https://doi.org/10.1016/j.vaccine.2014.06.046
https://doi.org/10.3390/tropicalmed1010008
https://www.cdc.gov/poxvirus/mpox/response/2022/world-map.html
https://www.cdc.gov/poxvirus/mpox/response/2022/world-map.html
https://www.cdc.gov/poxvirus/mpox/if-sick/transmission.html
https://www.cdc.gov/poxvirus/mpox/if-sick/transmission.html
https://www.cdc.gov/poxvirus/mpox/index.html
https://doi.org/10.1093/jtm/taaa031
https://doi.org/10.1136/bmjgh-2022-009483
https://www.elwatannews.com/news/details/6123298
https://doi.org/10.1101/2022.06.01.494368
https://doi.org/10.1001/jama.2022.18320
https://doi.org/10.1177/002224377100800414
https://doi.org/10.1111/ijcp.14762
https://doi.org/10.3389/fcimb.2024.1339352
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

Amer et al.

Kumar, N., Ahmed, F., Raza, M. S, Rajpoot, P. L., Rehman, W., Khatri, S. A,, et al.
(2023). Monkeypox cross-sectional survey of knowledge, attitudes, practices, and
willingness to vaccinate among university students in Pakistan. Vaccines 11, 97.
doi: 10.3390/vaccines11010097

Lazarus, G., Mangkuliguna, G., and Findyartini, A. (2020). Medical students in
Indonesia: an invaluable living gemstone during coronavirus disease 2019 pandemic.
Korean J. Med. Educ. 32, 237. doi: 10.3946/kjme.2020.165

Maltezou, H. C., Theodoridou, K., Ledda, C., Rapisarda, V., and Theodoridou, M.
(2019). Vaccination of healthcare workers: is mandatory vaccination needed? Expert
Rev. Vaccines 18, 5-13. doi: 10.1080/14760584.2019.1552141

Ricco, M., Ferraro, P., Camisa, V., Satta, E., Zaniboni, A., Ranzieri, S., et al. (2022).
When a neglected tropical disease goes global: Knowledge, attitudes and practices of
Italian physicians towards monkeypox, preliminary results. Trop. Med. Infect. Dis. 7,
135. doi: 10.3390/tropicalmed7070135

Rodriguez-Morales, A. J., and Amer, F. A. (2022). Monkeypox virus infection in
women and non-binary people: uncommon or neglected? Lancet 400, 1903-1905.
doi: 10.1016/S0140-6736(22)02396-0

Sahin, T. K., Erul, E., Aksun, M. S., Sonmezer, M. C., Unal, S., and Akova, M. (2023).
Knowledge and attitudes of Turkish physicians towards human monkeypox disease
and related vaccination: A cross-sectional study. Vaccines 11, 19. doi: 10.3390/
vaccines11010019

Sale, T. A., Melski, J. W., and Stratman, E. J. (2006). Monkeypox: An epidemiologic
and clinical comparison of African and US disease. J. Am. Acad. Dermatol. 55, 478-481.
doi: 10.1016/j.jaad.2006.05.061

Sallam, M., Al-Mahzoum, K., Al-Tammemi, A., Alkurtas, M., Mirzaei, F., Kareem,
N., et al. (2022). Assessing healthcare workers&rsquo; knowledge and their confidence
in the diagnosis and management of human monkeypox: A cross-sectional study in a
Middle Eastern country. Healthcare 10, 1722.

Stachteas, P., Vlachopoulos, N., and Smyrnakis, E. (2021). Deploying medical
students during the COVID-19 pandemic. Med. Sci. Educator 31, 2049-2053.
doi: 10.1007/s40670-021-01393-w

Swed, S., Alibrahim, H., Bohsas, H., Jawish, N., Rais, M. A., Nasif, M. N., et al.
(2023a). A multinational cross-sectional study on the awareness and concerns of

Frontiers in Cellular and Infection Microbiology

10

10.3389/fcimb.2024.1339352

healthcare providers toward monkeypox and the promotion of the monkeypox
vaccination. Front. Public Health 11, 1153136. doi: 10.3389/fpubh.2023.1153136

Swed, S., Bohsas, H., Patwary, M. M., Alibrahim, H., Rakab, A., Nashwan, A. J., et al.
(2023b). Knowledge of mpox and its determinants among the healthcare personnel in
Arabic regions: A multi-country cross-sectional study. New Microbes New Infections 54,
101146. doi: 10.1016/j.nmni.2023.101146

Taha, A. M., Rodriguez-Morales, A. J., and Sah, R. (2023). Mpox breakthrough
infections: concerns and actions. Lancet Infect. Dis. 23, 1216-1218. doi: 10.1016/S1473-
3099(23)00546-7

Today, E. (2022) Egypt issues guideline, activates rapid response team to detect
monkeypox. Available at: https://www.Egypttoday.com/Article/1/118151/Egypt-issues-
guideline-activates-rapid-response-team-to-detect-monkeypox (Accessed March 3
2023).

United Nations High Commissioner for Refugees (2023) Refugee Context in Egypt.
Available at: https://www.unhcr.org/eg/about-us/refugee-context-in-Egypt (Accessed
Septemebr 1 2023).

World Health Organization (2022a) Multi-country monkeypox outbreak in non-
endemic countries. Available at: https://www.who.int/emergencies/disease-outbreak-
news/item/2022-DON385 (Accessed August 9 2023).

World Health Organization (2022b) WHO recommends new name for monkeypox
disease. Available at: https://www.who.int/news/item/28-11-2022-who-recommends-
new-name-for-monkeypox-disease#:~:text=Following%20a%20series%200f%
20consultations,%E2%80%9Cmonkeypox%E2%80%9D %20is%20phased%200ut
(Accessed December 8 2023).

World Health Organization (2022¢c) Monkeypox. Who.int. Available at: https://www.

who.int/news-room/questions-and-answers/item/monkeypox (Accessed August 30
2022).

World Health Organization (2022d) Multi-country monkeypox outbreak: situation
update. (n.d.). Who.int. Available at: https://www.who.int/emergencies/disease-
outbreak-news/item/2022-DON396 (Accessed August 30 2022).

World Health Organization (2023) 2022-23 Mpox (Monkeypox) Outbreak: Global
Trends. Available at: https://worldhealthorg.shinyapps.io/mpx_global/ (Accessed
March 1 2023).

frontiersin.org


https://doi.org/10.3390/vaccines11010097
https://doi.org/10.3946/kjme.2020.165
https://doi.org/10.1080/14760584.2019.1552141
https://doi.org/10.3390/tropicalmed7070135
https://doi.org/10.1016/S0140-6736(22)02396-0
https://doi.org/10.3390/vaccines11010019
https://doi.org/10.3390/vaccines11010019
https://doi.org/10.1016/j.jaad.2006.05.061
https://doi.org/10.1007/s40670-021-01393-w
https://doi.org/10.3389/fpubh.2023.1153136
https://doi.org/10.1016/j.nmni.2023.101146
https://doi.org/10.1016/S1473-3099(23)00546-7
https://doi.org/10.1016/S1473-3099(23)00546-7
https://www.Egypttoday.com/Article/1/118151/Egypt-issues-guideline-activates-rapid-response-team-to-detect-monkeypox
https://www.Egypttoday.com/Article/1/118151/Egypt-issues-guideline-activates-rapid-response-team-to-detect-monkeypox
https://www.unhcr.org/eg/about-us/refugee-context-in-Egypt
https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON385
https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON385
https://www.who.int/news/item/28-11-2022-who-recommends-new-name-for-monkeypox-disease#:~:text=Following%20a%20series%20of%20consultations,%E2%80%9Cmonkeypox%E2%80%9D%20is%20phased%20out
https://www.who.int/news/item/28-11-2022-who-recommends-new-name-for-monkeypox-disease#:~:text=Following%20a%20series%20of%20consultations,%E2%80%9Cmonkeypox%E2%80%9D%20is%20phased%20out
https://www.who.int/news/item/28-11-2022-who-recommends-new-name-for-monkeypox-disease#:~:text=Following%20a%20series%20of%20consultations,%E2%80%9Cmonkeypox%E2%80%9D%20is%20phased%20out
https://www.who.int/news-room/questions-and-answers/item/monkeypox
https://www.who.int/news-room/questions-and-answers/item/monkeypox
https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON396
https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON396
https://worldhealthorg.shinyapps.io/mpx_global/
https://doi.org/10.3389/fcimb.2024.1339352
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

	Grasping knowledge, attitude, and perception towards monkeypox among healthcare workers and medical students: an Egyptian cross-sectional study
	1 Introduction
	2 Methods
	2.1 Study design
	2.2 Measures
	2.3 Sample size calculation
	2.4 Statistical analysis

	3 Results
	3.1 Baseline characteristics of the participants
	3.2 Univariate analysis of the knowledge of study participants
	3.3 Univariate analysis of the attitude of study participants
	3.4 Univariate analysis of the perception of study participants
	3.5 Predictors of adequate knowledge, positive attitude, and perception in study participants

	4 Discussion
	5 Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


