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ARTICLE INFO ABSTRACT
Article history: Objective: The recent increasing incidence of human monkeypox cases highlights the necessity of early
Received 13 July 2022 detection, prompt response and preventive management to stop it in its tracks, and healthcare workers play
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the most crucial role here. This study aims at assessing the preparedness of Bangladeshi medical doctors by
Accepted 30 November 2022

assessing their knowledge and attitude regarding monkeypox.
Methodology: This cross-sectional study was conducted among the practicing medical doctors all over

Iﬁg :;fg;;;x Bangladesh. The data was collected from 26th May to 4th June of 2022 using a semi-structured and self-
Medical doctors administered questionnaire which was distributed through the internet, and a total of 389 data was col-
Bangladesh lected. The cut-off points for defining good knowledge and positive attitude towards human monkeypox
Viral outbreak were considered as 70% and 80% of total values, respectively. Multivariable logistic regression analyses were
Pandemic carried out to identify the factors associated with good knowledge and a positive attitude. Statistical

software R version 4.2.0 was used for data analysis.

Result: Of all, 330 (84.83%) doctors displayed a positive attitude towards preventive practices, but only 119
(30.59%) participants had good knowledge regarding monkeypox. In multivariable logistic regression
analysis, getting any information about monkeypox in the medical curriculum and learning about mon-
keypox within the last one month had a significant association with good knowledge. Apart from the
participant's age, no other variables revealed any significant association with a positive attitude toward
preventive practices. Good knowledge showed a significant association with positive attitude (p < 0.05).
Conclusion: Knowledge regarding human monkeypox among medical doctors in Bangladesh was com-
paratively lower than the attitude towards its preventive measures. Developing and implementing practical
sessions regarding the virus to enhance the knowledge and capacity of the medical doctors could be an
effective strategy to get prepared for the monkeypox outbreak in Bangladesh.

© 2022 Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for Health Sciences. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

A zoonotic infection with smallpox-like signs and symptoms,
human monkeypox (HMPX) is caused by the monkeypox virus
(MPXV), which is a member of the genus orthopoxvirus. It is found
predominantly in Central and Western Africa [34-36]|. Timing of
illness onset, rash distribution, and timing of rash occurrence are
comparable to smallpox [28,33-36]. The first case of HMPX was
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recorded in the Democratic Republic of the Congo in 1970, and since
then, multiple outbreaks and sporadic cases have been documented
throughout the Central as well as the Western African nations [5].
The first human monkeypox cases reported outside of Africa oc-
curred in 2003 in the United States of America [17]. The number of
HMPX cases has increased dramatically over the past two decades
[10,28], and as a result, it is currently regarded as the most relevant
orthopoxvirus from a public health view [37]. Republic of Congo,
Democratic Republic of Congo, Central African Republic, Liberia,
Nigeria, and Cameroon have reported recent HMPX outbreaks
[24,37,5]. Although the case fatality rate (CFR) for the 2017-2018
outbreak in Nigeria was 6%, recent reports mention of a CFR of 2.6%
in African Union member countries and globally 0.04% in 2022
which is much lower compared to the historical data [1,19,6-8,37].

Recently the virus was reported to spread outside African con-
tinent and the United States [17,34-36], the United Kingdom [32],
and Israel [11], encountered HMPX transferred from other countries.
In May of 2019, Singapore reported the first verified HMPX case in
Asia; the patient was a Nigerian citizen who attended a training in
Singapore [22]. About 100 countries have reported cases of mon-
keypox since May 2022, with over 62,000 confirmed cases [17]. As of
yet, no confirmed case has been found in Bangladesh (The Daily Star
2022). In May of 2022, however, Bangladesh issued a health warning
due to an outbreak of monkeypox worldwide [3].

The Democratic Republic of the Congo (DRC) performs routine
surveillance for the monkeypox as it is endemic in this region [4,25].
In DRC guidelines mandate for biweekly notification and incidence
reporting and case investigations for suspected cases include spe-
cimen diagnosis and case report submission ([4]). WHO re-
commends reporting suspicious cases to public health authorities
immediately, and case investigation should include a clinical as-
sessment, possible sources identification and laboratory examina-
tion. Once a case is suspected, contact identification, contact tracing
should be conducted immediately[34-36].

Monkeypox virus has been found to spread through direct con-
tact with infectious rash, scabs or fluid from sores. Transmission
through respiratory secretions and saliva during prolonged intimate
physical contact including sex has been reported [6-8]. The sec-
ondary attack rate among unvaccinated contacts could be as high as
11% |5]. Healthcare-associated transmissions of MPXV were reported
from central and west African countries (Yinka-Ogunleye et al.,
2003; [21]; Lakhani et al., 2019; [37]). Enhancing the ability of
healthcare professionals to identify cases and improve patient
management is one of the most essential features of the surveillance
system [4]. Healthcare professionals, especially medical doctors,
should be familiar with the clinical symptoms of monkeypox in
order to promptly detect, report, and treat new cases to prevent their
spread.

A prior study in Indonesia, indicated that the understanding of
HMPX among general practitioners (GPs) was quite low and ap-
proximately only 10% of them had a decent knowledge [13,14].
Identified causative factors were: (a) no HMPX instances have been
documented in Indonesia; and (b) the disease is not required to be
taught in medical schools in the country according to the Indonesian
Standard of Medical Doctor Competency [SKDI]. Due to these rea-
sons the healthcare workers might not be able to handle an outbreak
of HMPX [22,13,14]. Another report showed that a lack of knowledge
about monkeypox, especially among healthcare workers, was one of
the things that made it hard to stop the disease from coming back
[33]. The recent growing incidence of human monkeypox cases ne-
cessitates prevention, early detection, prompt response and man-
agement by healthcare providers. Therefore, it is crucial for
healthcare workers to be knowledgeable and prepared for mon-
keypox cases. No study so far has been conducted to assess the status
of knowledge and attitude regarding monkeypox among Bangla-
deshi medical doctors. Hence, the present study was designed and
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undertaken to assess the knowledge regarding monkeypox and at-
titude towards its prevention among Bangladeshi medical doctors.

Methodology
Study design

This was a cross-sectional study among practicing medical doc-
tors all over Bangladesh. Data was collected between 26th May
2022-4 th June. The researchers developed a semi-structured
questionnaire. The questionnaire was circulated via the internet in
the professional forum of Bangladeshi doctors. Those who gave
consent participated in this study and submitted the questionnaire
in Google form. The questionnaire was developed in English. Before
circulating the questionnaire to the target population, it was pre-
tested among 10 medical doctors. Based on their feedback, the final
version was created and data collection was done.

Measures

One of the main purposes of the study was to assess the
knowledge and attitude toward Human Monkeypox among
Bangladeshi physicians. Based on the goal and to collect potential
explanatory variables, it was divided into two sections, a) knowl-
edge, and b) attitude. Knowledge is the understanding of facts and
processes, which is acquired though information and experiences.
And attitude is the feeling towards someone or something, which
results readiness to act or behave in a certain way [26]. The ex-
planatory variables were (a) Sociodemographic items; (b) Workplace
characteristics; (c) Characteristics of the medical professional; and
(d) Exposure to monkeypox-related information. There were 24
questions in the knowledge section and 6 questions in the attitude
section. Questions were adapted from previous studies [13,14]. The
correct answers were determined based on guidelines and factsheets
for monkeypox [34-36,6-8]. For the knowledge domain, correct
answer received a score of 1 and incorrect answers received a score
of zero. The scores were added together to give a total knowledge
score that ranges from 0 to 24, where a higher score indicates better
knowledge. Regarding attitude, the questions were scored on a 3-
point Likert scale (disagree, neither agree nor disagree, agree). The
responses are given as 1 for ‘disagree’, 2 for ‘neither disagree or
agree’ and 3 for ‘agree’. Scores were added to give an overall score of
6-18 for attitudes, where a higher score indicates a more positive
attitude towards the monkeypox preventive measures.

Statistical analysis

Respectively, 70% and 80% of total values were considered as the
cut-off point for defining good knowledge and positive attitude.
Categorical and continuous variables were presented as frequency
(percentage) and meanz* standard deviation (SD), respectively.
Univariate followed by multivariable logistic regression analyses
were performed to identify factors associated with good knowledge
and positive attitude. The outcomes were presented as odds ratios
(ORs) with corresponding 95% confidence intervals (Cls). P-values <

0.05 were considered statistically significant, and statistical soft-
ware R version 4.2.0 was used for data analysis.

Ethical consideration

Ethical approval was obtained from the Institutional Review
Board (IRB)/Ethical Review Committee (ERC) of North South
University (2022/0R-NSU/IRB/0501). The purpose of the study was
elaborately explained in the online questionnaire form and a consent
script was included. Those who consented participated in this study.
Participants’ privacy and data safety were strictly maintained
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Fig. 1. Distribution of knowledge and attitude level regarding monkeypox (Good knowledge was defined as having > 70% score and good attitude was defined as having > 80%

score).

according to the IRB instruction and ethical standards of the 1964
Declaration of Helsinki and its later amendments or comparable
ethical standards were followed wherever applicable.

Result

A total of 389 respondents who met the inclusion criteria vo-
luntarily took part in this survey and were included in the final
statistical analysis. The majority of our participants were female
medical doctors (52.7%), aged less than 30 years (52,7%), graduated
from government institutes (50.13%), worked in private hospitals
(57.58%), with no post-graduate degree (83.55%) and practicing for
less than 5 years (51.41%). Only 29.05% of doctors admitted learning
information on monkeypox in their medical curriculum, and 82.26%
learned about monkeypox within the last month prior to the survey.
Among all, 119 (30.59%) doctors had good knowledge of monkeypox
disease, its causation, symptoms, transmissions, and treatment.
However, over four fifths (n = 330, 84.83%) of the participants dis-
played a positive attitude (Fig. 1 & Table 1). All the responses to

knowledge and attitude questions with their responses are provided
in the supplementary file (Table S1, Table S2).

Univariate regression analysis identified level of education, get-
ting information about monkey pox in medical curriculum and the
time of learning about monkeypox to be significantly associated
with good knowledge about monkey pox. Those that completed
post-graduation degree, got information about monkey pox in
medical curriculum had higher odds of having good knowledge re-
garding monkey pox (OR=1.85 and OR=2.38, respectively). And those
that learned about monkeypox within the last month had lower
odds ratio of 0.32 (95% Cl= 0.19, 0.55) (Table 2: Univariate logistic
regression analysis exploring factors associated with good knowl-
edge and attitude about monkeypox among medical doctors). In case
of attitude, older participants displayed higher odds of having po-
sitive attitude (OR=2.31, 95% CI=1.29, 4.27).

Multivariate logistic regression analysis revealed a statistically
significant association of whether they got any information about
monkeypox in the medical curriculum or not and the time of
learning about monkeypox with good knowledge regarding

Table 1
Knowledge and attitude of participants in terms of sociodemographic and professional characteristics.

Variable Frequency n (%) Knowledge Attitude

Poor Good Negative Positive
Age
<30 205 (52.7) 146 (71.22) 59 (28.78) 41 (20) 164 (80)
> 30 184 (47.3) 124 (67.39) 60 (32.61) 18 (9.78) 166 (90.22)
Gender
Female 205 (52.7) 144 (70.24) 61 (29.76) 30 (14.63) 175 (85.37)
Male 184 (47.3) 126 (68.48) 58 (31.52) 29 (15.76) 155 (84.24)
Institute
Govt. Institute 195 (50.13) 136 (69.74) 59 (30.26) 28 (14.36) 167 (85.64)
Private Institute 194 (49.87) 134 (69.07) 60 (30.93) 31 (15.98) 163 (84.02)
Workplace
Govt. Hospital 140 (35.99) 94 (67.14) 46 (32.86) 18 (12.86) 122 (87.14)
Only Private Chamber/GP 25 (6.43) 19 (76) 6 (24) 6 (24) 19 (76)
Private Hospital 224 (57.58) 157 (70.09) 67 (29.91) 35 (15.63) 189 (84.37)
Education
Graduate (MBBS) 325 (83.55) 233 (71.69) 92 (28.31) 54 (16.62) 271 (83.38)
Postgraduate (Completed) 64 (16.45) 37 (57.81) 27 (42.19) 5(7.81) 59 (92.19)
Got information about monkeypox
No 276 (70.95) 207 (75) 69 (25) 41 (14.86) 235 (85.14)
Yes 113 (29.05) 63 (55.75) 50 (44.25) 18 (15.93) 95 (84.07)
Learned about monkeypox
Before last 1 month 69 (17.74) 33 (47.83) 36 (52.17) 11 (15.94) 58 (84.06)
Within last 1 month 320 (82.26) 237 (74.06) 83 (25.94) 48 (15) 272 (85)
Duration of medical practice
< 5 years 200 (51.41) 132 (66) 68 (34) 35 (17.5) 165 (82.5)
> 5 years 189 (48.59) 138 (73.02) 51 (26.98) 24 (12.7) 165 (87.3)
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Table 2
Univariate logistic regression analysis exploring factors associated with good knowledge and attitude about monkeypox among medical doctors.
Model for Knowledge Attitude
Variables OR 95% Confidence Interval p-value OR 95% Confidence Interval p-value
Lower Upper Lower Upper
Age
< 30 years Ref. Ref.
230 years 1.20 0.78 1.85 0.414 2.31 1.29 4.27 0.006
Gender
Female Ref. Ref.
Male 1.09 0.71 1.67 0.706 0.92 0.53 1.60 0.757
Institute
Govt. Institute Ref. Ref.
Private Institute 1.03 0.67 1.60 0.886 0.88 0.50 1.54 0.656
Workplace
Govt. Hospital Ref. Ref.
Only Private chamber/GP 0.65 0.22 1.64 0.383 0.47 0.17 1.42 0.153
Private Hospital 0.87 0.55 1.38 0.555 0.80 0.42 1.45 0.467
Education
Graduate (MBBS) Ref. Ref.
Post-graduate (Completed) 1.85 1.06 32 0.029 235 0.99 6.97 0.080
Got information about monkeypox
No Ref. Ref.
Yes 2.38 1.50 3.78 < 0.001 0.92 0.51 1.72 0.789
Learned about monkeypox
Before last 1 month Ref. Ref.
Within last 1 month 0.32 0.19 0.55 < 0.001 1.07 0.50 213 0.843
Duration of medical practice
< 5 years Ref. Ref.
25 years 0.72 0.46 11 0.134 1.46 0.84 2.58 0.189

Note: Reference category for both knowledge and attitude is Poor and p value < 0.05 indicates significant

Table 3
Multivariate logistic regression analysis exploring factors associated with good
knowledge and attitude about monkeypox among medical doctors.

Table 4
Association between knowledge and attitude related to monkeypox among medical
doctors.

Model for Variables aOR  95% Confidence p-value
Interval
Lower Upper
Knowledge Education
Graduate (MBBS) Ref.
Post-graduate 167 0.94 2.96 0.078
(Completed)
Got information about monkeypox
No Ref.
Yes 183 111 3.01 0.017
Learned about monkeypox
Before last 1 month  Ref.
Within last 1 month 043 0.24 0.76 0.004
Attitude Age
< 30 years Ref.
> 30 years 231 129 4.27 0.006

Note: Reference category for both knowledge and attitude is Poor and p value < 0.05
indicates significant

monkeypox (Table 3) when adjusted for other covariates. Getting
information about monkeypox at any point in their medical aca-
demic curriculum were associated with a significant aOR value of
1.83 (95% CI=1.11, 3.01). However, learning about monkeypox within
the last month showed lower odds ratio (aOR=0.43) of possessing
good knowledge compared to those who learned about it before one
month. Although in the univariate model education of the partici-
pant showed significant association, in multivariate model it was
observed to be not significant (aOR=1.67, 95% CI=0.94, 2.96) when
adjusted for other covariates. Only age of a participant showed a
significant statistical association with positive attitude in the logis-
tics regression model (aOR=2.31, 95% CI=1.29, 4.27) (Table 3).

Statistically significant association was found between knowl-
edge and attitude of a participant; out of 119 doctors scored good in
knowledge, 110 (92.44%) scored 80% or more in the attitude domain
(Table 4).
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Knowledge Attitude p-value
Positive Negative

Good 110 9 0.009

Poor 220 50

Note: p-value < 0.05 indicates significant.

Overall, participants had a better attitude despite the over-
whelming poor knowledge of monkeypox.

Discussion

After overcoming the COVID-19 pandemic for two years, new
zoonotic monkeypox virus transmission has recently been reported
in many non-endemic nations. Although it is an unusual, self-lim-
iting infection that is generally milder than smallpox and is not a
cause for alarm at this time, early discovery and prompt action are
crucial for disease control [31]. To effectively combat this epidemic,
all governments and their respective public health departments
should be on high alert and work together closely. People must be
informed about the disease's treatment options and preventative
and risk factors via massive awareness initiatives. The frontline
medical professionals need to be educated on handling confirmed or
suspected cases and protecting themselves while doing so. It is es-
sential for medical professionals and physicians, in particular, to
have a sufficient grasp of this condition to completely detect, diag-
nose, and treat instances of it. Only then can the disease be managed
effectively.

According to our study's findings, the knowledge level about
monkeypox among doctors in Bangladesh is inadequate.
Approximately 31% were capable of providing accurate responses to
70% or more of the 24 questions. In a similar study, general practi-
tioners in Indonesia knew relatively little about the emerging in-
fection known as monkeypox [13,14]. In contrast, regarding endemic
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diseases in Bangladesh, the level of knowledge is rather high; most
doctors are well-versed in diseases such as "dengue," which are
transmitted by Aedes aegypti [18]. It should not come as a surprise
that participants in general lack awareness about monkeypox since
it is a re-emerging infectious disease, and instances of it have never
been documented in Bangladesh. Another possible reason behind
this fact is that, due to time constraints, medical students in Ban-
gladesh may be mainly focused on common diseases. Because of
this, medical graduates are not expected to be able to treat or
manage this condition altogether.

The study also reveals a positive attitude towards monkeypox
and its prevention among doctors as more than 84% had a good score
in the attitude domain. A similar finding was observed in a study
conducted in Conakry, Guinea, during the Ebola virus outbreak [2].
The reason behind this positive attitude is that the physicians are
already worn down by their experiences with COVID-19 and are
aware of the repercussions of a pandemic. Because of this, they ex-
hibited a positive attitude toward learning about this virus, and they
are highly willing to take the necessary steps to avoid the virus's
spread and to follow the treatment protocol. According to the find-
ings of this research, education was not found to be significantly
associated with good knowledge or positive attitude. However, older
age was found to be associated with positive attitude. This is because
as one gets older, they can amass more experience, increase their
depth of knowledge and increase positivity in their attitude. How-
ever, the results of this research demonstrated that a longer period
of medical practice was associated with a decreased likelihood of
having good knowledge. Similarly, a systematic review of 12 re-
search published between 1966 and 2004 indicated that more years
of experience in medical practice were associated with lower
knowledge levels [9]. In this case, it can be said that, because of long-
term clinical practice, medical professionals gain expertise in diag-
nosing and treating prevalent illnesses, but they become less aware
of new diseases or infections.

We found that individuals who got information about mon-
keypox in curriculum of medical school and individuals who learned
about monkeypox in the last one month became more knowledge-
able about the disease. However, this is contrary to the findings in
Indonesia, where there was no significant difference found in
knowledge between physicians who received information on mon-
keypox as part of their medical education and those who did
not [13,14].

A statistically significant relationship was observed in our in-
vestigation between the individuals' knowledge levels and attitudes.
These findings are consistent with the results reported studies car-
ried out in Pakistan and Indonesia [12,15,16]. The conclusion that can
be drawn from this is that one's level of knowledge can always in-
fluence one's attitude and that having a better comprehension of
anything may lead to having a more positive attitude.

The study will be the first research of its kind to come out of
Bangladesh, and it will help us gauge the scope of the status of
knowledge and attitude regarding monkeypox in Bangladesh, and
guide us to take necessary strategies to enhance KAP on further
aspects of the issue. Survey results will inform an intervention ap-
proach reflective of local conditions and cultural influences; this will
allow us to tailor our efforts to the target group's needs. However, it
is crucial to acknowledge some of our study's limitations and the
approaches we took to address them. Due to our study’s cross-sec-
tional nature, we cannot infer causality for the associations we
presented in this paper. Furthermore, in non-random studies, se-
lection bias is always a possible drawback. Also, the fact that the
questionnaire was self-administered is another constraint: our re-
search findings are not generalizable since we used a convenience
sample.
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Conclusion

The attitude towards human monkeypox prevention among
medical doctors in Bangladesh was quite good. However, the
knowledge level regarding the virus was low. The study identified
that presence of information regarding monkeypox in the medical
curriculum and when a participant learned about monkeypox had a
significant association with knowledge level. On the other hand, the
participants’ attitude towards human monkeypox was satisfactory
and only age of a participant had a significant association with at-
titude. Developing and implementing practical knowledge-sharing
sessions to enhance the capacity of doctors regarding human mon-
keypox could be an effective strategy towards improving the current
condition and preparing for any future outbreak.
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