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ABSTRACT
Objective To assess confidence levels of healthcare workers diagnosis and management of

emerging infectious viruses of human monkeypox and associated factors.

Design: Institution-based cross-sectional study

Setting: Amhara region hospitals, Ethiopia.

Participants: An aggregate of 640 healthcare workers were participated from October one - 30
December 2023. A multistage stratified random sampling technique with proportional allocation
was used to recruit study units by using lottery method. Data were collected by using the
KoboCollect toolbox and exported to STATA Version-17, for data cleaning and analysis.
Descriptive statistics were used to describe the data. Ordinal logistic regression analysis was used

to identify factors associated with confidence level to diagnose and manage HMPX at p<0.005.

Primary outcome: confidence levels diagnose and manage HMPX and associated factors.

Results: The overall confidence of healthcare workers in diagnosing and managing the
monkeypox virus was medium level 26.8% (95% CI: 23.2%, 30.3%) and higher level 31.5% (95%
CI: 27.9%, 35.2%), respectively. The odds of higher confidence versus lower or medium
confidence were greater for healthcare workers who regularly visit amenable websites (OR = 1.59,
95% CI: 1.16, 2.2), being general practitioners (OR = 1.9, 95% CI: 1.32, 2.73), age between 30—
35 years (OR = 1.64, 95% CI: 1.12, 2.39), training (OR = 2.8, 95% CI: 1.94, 4.04), and positive
attitudes (OR = 1.72, 95% CI: 1.26, 2.36) were positively associated with increase the odds of

confidence level of HMPX.

Conclusion The overall confidence level of healthcare workers about monkeypox virus in the
study area was low. The odds of higher confidence level vs. lower or medium was greater for

3
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healthcare workers regularly amenable websites; having positive attitude; being general

practitioners; age between 30-35 years old and getting public health epidemic related training were
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identified factors. Therefore, the identified modifiable factors need to be areas of intervention.

11 Keywords: Healthcare worker, confidence level, human monkeypox, Amhara region.
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Introduction

Monkeypox is an illness caused by viral zoonotic infection caused by the monkeypox virus, which
spreads from animals to humans, humans to other humans, and from the environment to humans
(1, 2). Although the first two flare-ups of a nonlethal skin disorder or pox-like disease were
detected in Macaca fascicularis monkeys in Copenhagen, Denmark in 1958 during the summer
and autumn seasons (3, 4), the first recognized case of human monkeypox was detected in 1970 in
a 9-month-old child in the Democratic Republic of Congo (5). The first outbreak of human
monkeypox was registered in the USA in 2003 indirectly related to various infected rodent species
imported from west Africa, outside its endemic region (6). However, following the initial case
diagnosed in the United Kingdom, the number of monkeypox infections has dramatically increased
and we now face a period of multiple outbreaks in countries without clear epidemiological links

to endemic countries (7, 8).

According to different report sources up to 25 October 2022 there have been 75,885 confirmed
monkeypox cases, of which 74,994 were reported from 101 non-endemic countries or from
countries which had not previously reported cases (9-12). Although, in most cases, monkeypox
virus disease is self-limited (12, 13), some patients develop complications and severe illness due
to risk factors that may lead to fatal outcomes. During the above time period a total of 34 deaths
have occurred, of these 21 were reported in countries not considered endemic for monkeypox virus
disease (9, 14). The case-fatality-ratio (CFR) of monkeypox is lower than that of smallpox (15),

as its case fatality reaches 17% which is well below that of smallpox (25-40%) (16).

Human monkeypox (HMPX) is primarily a cutaneous disease with lymphadenopathy and a

transmission route of direct or indirect close contact with droplets, fomites, skin lesions, or

5
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infected animals or materials, are effective means of controlling the spread of human monkeypox
(35, 36). Similar to communities, healthcare workers should practice strict use of PPE such as
wearing well-fitted N95 masks, gloves, and other PPE before any contact with a suspected case

(37).

Currently, one of the challenges represented by the rapid increase in MPX pandemics is the lack
of knowledge, confidence, and attitude towards this pathogen, particularly among healthcare
workers (HCWs), which may contribute to its evolution to a global pathogen (8, 35), the limiting
of which is the primary role of health professionals in responding to the ongoing HMPX pandemic
(38-40). Ethiopia is the third most populous country in Africa, with more than 100,000,000 people
living at risk of contagious diseases, with there being a rapid increase of the virus worldwide and
cases are reported in neighboring countries, such as Kenya. Therefore, vigilance is needed to assess

HCWs’ preparedness and knowledge level.

Therefore, Ethiopia is at risk of the monkeypox virus alongside other horn of Africa countries, so
the aim of this study is to assess healthcare workers’ confidence levels in diagnosis and

management of emerging infectious viruses of human monkeypox in the Amhara region

Methods

Study design, setting and period

This institution-based cross-sectional study was conducted in the Amhara region of Ethiopia from

1 October to 30 December 2023.

Source and study population

7

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 34

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| op anbiydeibollgig sousby re Gzoz ‘g sunr uo /wod fwag usdolway/:dny woiy pspeojumod ‘20z AINC § U0 T6/.080-£202-uadolwa/9eTT 0T Se paysiignd isiy :uado (NG


http://bmjopen.bmj.com/

Page 9 of 34 BMJ Open

All health professionals working in governmental public hospitals in the Amhara region were taken

as the source population, and those working in randomly selected government hospitals were

oNOYTULT D WN =

selected as the study population.
11 Inclusion and exclusion criteria

14 All health professionals working in government hospitals in the Amhara region were included;
16 however, health professionals not available during data collection and healthcare workers on

annual/maternal leave were excluded from the study.
Sample size determination

The minimum sample size that represents the source population was estimated considering the
27 following assumptions: 95% confidence interval (CI), 80% power, the magnitude of the level of
29 HCWs’ confidence in the management of monkey pox infection (p =50%) will be used to estimate
the sample sizes, because there is no study conducted that directly measured the magnitude of

34 confidence level of healthcare workers in Ethiopia (41).
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37 n=(Za/2)*p (1-p)

40 d
42 where n = sample size; Z = standard normal distribution corresponding to significance level at a =
0.05, or confidence interval (CI), 95% = 1.96; P = expected proportion (0.5) of and HCWs

47 confidence level in diagnosis and management; d = margin of error (5%) = 0.05 around P.
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49 Therefore: n= (1.96)? x 0.5x 0.5 =384

31 (0.05)>

54 Therefore, n; = 384, design effect = 384 x 1.5 = 576, and the sample was included.
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sample size

The sample size was including nonresponse rate = :
(1 — non — response rate in )

The total sample size was 640 (including a 10% nonresponse rate). Therefore, the final sample size

for healthcare workers’ confidence level in diagnosis and management was 640.

Sampling procedure and technique

A total of 98 hospitals (eight comprehensively specialized, 20 generals, and 69 primary) are found
in the Amhara region, which comprises 15 zones. Multistage stratified random sampling was
employed to select 28 hospitals (9 from general and comprehensive specialized hospitals (CSHPs),
and 19 from primary hospitals) in the region. The sample size was proportionally allocated to each
selected hospital and similarly to each professional stratification. Finally, the healthcare workers

who provided their responses in the data collection were selected using simple random sampling.

Variables

Dependent variables:

The confidence level of the HCWs (poor, medium, or high confidence) was the dependent

variable.

Independent variables

Variables such as age, residence, occupation, educational status, marital status, level of education
of healthcare workers, training given about public health emergency epidemic disease
management (PHEM), years of experience, regular participation in the morning session,

occupational category (general practitioner and specialist as well as nurse and other professionals),

9
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visiting the World Health Organization (WHO), Center for Disease Control (CDC), and other

websites and attitudes were used as independent variables.

oNOYTULT D WN =

9 Operational definition

Confidence level HCW: A composite of 44 diagnoses and management of related measuring
14 questions. If healthcare workers’ response scores >80% classified as higher confidence, 50-79%

16 1s medium confidence and also <50% was classified as poor confidence level (42).

19 Knowledge: This was assessed by developing 35 questions on transmission, prevention, and
control measures for human monkeypox (HMPX). If the HCW responder scored between 80—
24 100% from knowledge measuring HMPX questions, they were classified as knowledgeable, 50—
26 79% was classified as moderately knowledgeable, and <50% was classified as less-knowledgeable

28 (18).

31 Attitude: The HCWs’ attitudes were assessed using 14 questions on a 7-point Likert scale

34 (strongly disagree (1), disagree (2), somewhat disagree (3), neutral/no opinion (4), somewhat agree

* (s3gv) Jnauadns juswaublasug
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36 (5), agree (6), and strongly agree (7). Each question was scored out of 7, resulting in a total
38 maximum score of 98 and a minimum score of 14. Based on this, a score of less than 70% was
considered to not be a good attitude whereas healthcare workers who scored >=70% were

43 considered to have a good attitude (42).

46 Data collection tools and procedure

N
O
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49 The questionnaire was prepared after reviewing different studies developed for similar purposes
51 by different authors (43-48). The questionnaire was developed in English, translated into the local
language Ambharic, and finally translated back into English to check its consistency. Data were
56 collected using a structured pre-test questionnaire. The questionnaire contained sociodemographic
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characteristics and habit-related factors of the healthcare workers. Training was provided to 29
general practitioners (GP) who participated in the data collection and five master’s educated health
professionals who were involved as supervisors during data collection for 2 days. The data were

collected through an electronic data collection method using KoboCollect (version 2022.4.4).

Data quality assurance

Data quality was assured using a properly designed questionnaire adapted from the literature. Data
quality was also ensured by providing training to both data collectors and supervisors for the
purpose of the study, data collection techniques, and tools by the principal investigator for two
days. Then, prior to the actual data collection, a pre-test was conducted with the trained data
collectors in 5% of the sample size at Injebara Health Center, which has similar socio-demographic
characteristics to the actual study setting. Amendments to the questionnaires were completed based
on the findings of the pre-test. Every day after data collection, the principal investigator reviewed
the questionnaires to ensure the completeness of each response. The principal investigator and
supervisor closely monitored the data-collection process. Once the data were entered, the basic

quality assurance measures were implemented.

Data management and analysis

Data were exported to STATA version 17 from the KoboCollect data collection toolbox. Data
were cleaned (categorization for continuous variables and re-categorization for categorical
variables) and descriptive statistics such as frequency distribution tables, means, and standard
deviations were computed to describe the data. Ordinal logistic regression analysis was performed
to obtain a final fitted model. Multivariable ordinal logistic regression analysis was employed to

identify factors associated with HCWs’ confidence levels in the diagnosis and management of

11
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monkey pox, and to control for confounding effects. Variables with a significance level of p <

0.05, from the multivariable ordinal logistic regression analysis, were considered statistically

oNOYTULT D WN =

significant. The proportional odds assumption was checked (chi? p-value > 0.05); therefore, the

10 study chi? p-value was 0.0540.

13 RESULTS

Socio-demographic characteristics of healthcare workers

19 Six hundred and twenty healthcare workers (with a response rate of 96.9%) gave a complete
21 response. The majority of healthcare providers, 312 (50.3%) were Orthodox Christian followers.
Similarly, 63.9% of the healthcare workers had more than five years’ experience. The mean (£SD)
2% age of the healthcare workers was 31.67 (£5.355) years old and 432 (69.7%) of the healthcare
28 workers were male. Only 153 (24.7%) healthcare workers had not received any training from the
health bureau institution as well as NGOs about public health epidemic prone diseases such as

33 monkeypox virus (Table 1).
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36 Confidence level and attitude of healthcare professionals

39 The monkeypox epidemic is a global public health problem. So, assessing healthcare workers’
confidence and attitude is very important for diagnosing and managing emerging and re-emerging
44 viruses. Among the 620 HCWs, 26.8% (95% CI: 23.2%, 30.3%) and higher level 31.5% (95% CI:

46 27.9%, 35.2%) had medium and higher-level confidence about monkeypox virus etiologic agent,
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transmission and management, as well as prevention mechanisms. However, 41.8% [95% CI:
51 38.1%, 45.4%] of healthcare professionals had low confidence to diagnose, manage, and prevent
53 monkeypox pandemics. Beside of this, the health care workers who had medium and higher-level

diagnose confidence level about human monkeypox were 22.1% [95% CI: 19.0%, 25.5%] and
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35.0% [95% CI: 31.3%, 38.7%] respectively. Similarly, 20.2% [95% CI: 17.2%, 23.4%] and
32.1% [95% CI: 28.2%, 35.7%] health care workers had medium and higher-level management

confidence if the pandemic is emerged in the region. (Figure 2).

From the confidence measuring questions, 361(58.2%) of HCWs aware of monkeypox were
prevented by frequent hand washing for at least 20 s with soap and water or alcohol. On the other
hand, 328(52.9%) health care workers were thinking that antibiotics are used to treat human
monkeypox. However, only 36.9% of healthcare workers were aware that monkeypox spreads
from person-to-person by Environments contacts and 34.3% of healthcare workers thought that

monkeypox was a bacterial disease (Figure 1).

This study also indicates healthcare workers’ attitudes or beliefs about the emergence of viral
infections (EVICS). Of the 142 general practitioners and specialists, 22.5% and 50.7% had higher-
and medium-level knowledge while 42.3% had positive attitudes towards diagnosis, management,
and control of the monkeypox virus. Similarly, 157 (25.3%) male healthcare workers had a positive
attitude toward diagnosing, managing, and controlling monkeypox viruses. In addition to this 148
(23.9%) and 74 (11.9%) healthcare workers who were working in CSHPs and primary hospitals
had positive attitudes. On the other hand, 57 (9.2%) and 148 (23.9%) healthcare workers who are

working in CSHP and primary hospitals had medium- and high-level knowledge (Table 2).

Factors associated with the confidence level of healthcare workers

Variables such as working hospital standards, sex, work experience, occupational category, regular
participation in morning sessions, public health emergency management (PHEM) training,
attitude, visiting WHO, CDC, and other websites, as well as age, were candidates for multivariable
ordinal logistic regression analysis. During the multivariable ordinal logistic regression analysis,
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health emergency (PHEM) epidemic related training than their counterparts. Lastly, the odds of
higher confidence level vs. lower or medium was 1.72 times (OR = 1.724, 95% CI: 1.258, 2.362)
greater for healthcare workers who had positive attitudes than their counterparts when the other

variables were kept constant (Table 3).

Discussion

The timely and proper response of HCWs is an important prerequisite to challenge ongoing
HMPX. This study assessed the level of confidence in the diagnosis and management of HMPXs
among HCWs in the Amhara region. This can help raise awareness of the epidemic, conduct well-
informed training among HCWs, and strengthen HCWs’ preparedness for mitigation and response
to face the emerging threat posed by HMPX, as advocated by the WHO (49). The current re-
emergence of HMPX requires not only a prevention strategy but also early detection, quick
response, and proper management of frontline HCWs in the region. HCWs should be
knowledgeable about the clinical symptoms of HMPX and be able to quickly identify, report, and

manage new cases to prevent outbreaks. This region has very rare cases and it is a relatively new

diseases (50).

This study revealed that HCWs had a relatively low level of confidence in diagnosing and
managing the HMPX disease pandemic. Only 31.5% [95% CI: 27.7%, 35.2%] of HCWs had high
levels of confidence in their ability to diagnose and manage a bout of HMPX disease. Even though
the differences in the cut of points in determining the outcome and the study participants, similar

prevalence (34.9%) was reported by the study conducted in Indonesia (51).

Regarding the HCWs confidence level in managing the HMPX diseases, only 32.1% [95% CI:

28.2%, 35.7%] of them had higher confidence level. However, higher prevalence(P = 47.5%) (43)
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general practitioners as those general practitioners who had received information of HMPX virus
during their medical education had higher confidence than those who had never received such
information(53). Therefore, visiting different websites could improve HCWs’ knowledge and
attitude about HMPXs, leading to a high level of confidence in the diagnosis and management of

re-emerging viruses.

Like other study conducted in Jordan (18), this study reported that higher confidence levels were
found among healthcare workers who were GPs and specialists compared to nurses and other
professionals. The possible explanation might be due to higher and intensive educational exposure
in medical education of the HCWs may have paramount importance in the understanding of the
fundamental sciences of communicable diseases like monkeypox virus. In addition, GPs and
specialist doctors might have an opportunity to attend regional and international conferences
during such type of pandemics, which updates them with the current worldwide understanding
about the diseases. This was explained by the study conducted in Indonesia, which suggested that,
attending national conferences (at least one) helps general practitioners equip with better
confidence (51). Another possible reason might be due to those HCWs who had higher level of
education such as specialists may have practical experiences in the management and diagnosis of
similar pandemics such as COVID 19, which help them to be sensitive to potentially threatening
monkeypox virus pandemics across the globe. In contrast to our finding and these justifications, a
study conducted in Kuwait(43) reported nurses displayed higher self-reported confidence levels to
diagnose and manage the disease. The possible reason might be the differences in the variable
categorization, this study categorized the variable into dichotomizes variable (GPs and specialists
Vs Nurse and other professionals); however, the later study categorized the variable into four

categories.
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Training about public health epidemic-prone diseases through different channels was a predictor

of a high level of confidence in the diagnosis and management of the re-emerging virus among

oNOYTULT D WN =

HCWs. Previous studies conducted in Asian countries, Indonesia (51), Australia (54) and Italy
10 (55) agreed with our findings that receiving information during medical training was significantly
associated with goods knowledge about monkey pox, which leads increasing confidence. One
15 explanation for this predictor was that the level of confidence increased over the training period
17 (54), which means that prolonged attachment and training in healthcare centers increased self-
confidence in HCWs. Therefore, it is important to ensure that more experienced HCWs receive
22 adequate training and continuing medical education activities (56). Those professional acquiring
24 training through different methods should adhere to standards of practice for diagnosis, screening

and prevention of the outbreak.

32 Conclusion

The overall confidence level of HCWs in the Amhara region was lower than that recommended
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37 by the WHO. Attitude, professional category (being a GP and specialist doctor), age, and visiting
39 the WHO, CDC, and other amenable websites were found to be significantly associated with the
41 confidence level of HCWs. Monkeypox is a pandemic; therefore, knowing HCWs’ confidence is
an important prerequisite for tackling the HMPX pandemic. Raising awareness and confidence in
46 the epidemic can strengthen HCWs’ preparedness for mitigation and response to the emerging

48 threat of HMPX, as advocated by the WHO. An important emphasis is placed on the training and

N
O
'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

attitude of healthcare workers, as well as experienced GPs and specialty doctors who can share

53 their knowledge and skills with nurses and other health professionals.
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Strength and limitation of the study

» This study used relatively a large sample size using a design effect to increase the power
of the study.

» This study used a multivariate ordinal logistic regression analysis to control all possible
confounders.

» This study was conducted at health facility level other than the community level

» Social desirability bias and recall bias were the limitation of the study.
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Figure 1: Mape of Amhara region and hospitals sample taken about confidence level of

Monkeypox virus disease at health care workers, Northern Ethiopia, 2023.
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score about Monkeypox virus disease, in Amhara region, northern Ethiopia, 2023.
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Table 1: Assessing healthcare workers confidence level in diagnosis and management of

emerging infectious virus of human monkeypox at Amhara region, 2023.

Confidence levels of HCW

Characteristics Low Medium High X2 P-value
confidence confidence confidence
Religion of HCW
Orthodox 136 79 97 4.047 | 0.670
Muslim 70 49 52
Protestant 36 30 29
Others* 17 8 17
Visiting (WHO, CDC
and other websites)
No 189 104 121 7718 | 0.021
Yes 70 62 74
Occupational category
GP and specialist* 50 29 63 14.442 | 0.001
nurse and others** 209 137 132
Year of experience
<5 years 100 57 67 1.187 0.553
>5 years 159 109 128
Working hospital
working CSPH 177 108 132 0518 | 0.772
primary hospital 82 58 63
Sex
Male 179 118 140 0.424 | 0.809
Female 80 48 55
Participate morning
session
No 142 74 96 4385 | 0.112
Yes 117 92 99
PHEM training
No 215 135 117 36.086 | 0.001
Yes 44 31 78
Age of HCW
<30 years 142 86 83 9.691 0.046
30-35 years 49 38 59
> 35 years 68 42 53
The Highest level of
formal education
Diploma 22 20 21 5.923 0.432
Degree 184 119 126
masters (MPH/MSC) 30 13 24
Specialist 23 14 24

Note: CSPH -comprehensive specialized hospital, GP- General practitioner, other**- (health

officer, midwife, Laboratory professional, Environmental health, pharmacist and Dentist), Specialist*- gynecologist,

Internist, Surgeon, Neurologist, Ophthalmologist, Dentist, Radiologist. Others*- Catholic, Jobha, etc.
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Table 2: Assessing confidence level and attitude of health care workers in diagnosis and g
management of emerging infectious virus of human monkeypox viruses at Amhara region, 2023. =
Characteristics Confidence level of HCW | p-value | Attitude of HCW p-value -g
Lower | Medium | higher Negative | Positive a
Year of experience o
<5 years 100 57 67 0218 | 155 69 0.051 o B
>5 years 159 109 128 243 153 % 5
Sex of HCW g B
Male 80 48 55 0372 | 280 157 0.50 S 2
Female 179 118 140 118 65 5 2
Age of HCW é }E
<30 years 142 86 83 0.042 199 112 0.481 ug_ '8
30-35 years 49 38 59 99 47 =R
> 35 years 68 42 53 100 63 2 §
Working hospital = §
working CHP & SPH 82 58 63 0.001 269 148 0.068 P
primary hospital 177 108 132 129 74 S o
The Highest level of formal omc
education KN
Diploma 22 20 21 0.001 |43 20 0.187 5SS
Degree 184 119 126 272 157 %% 'g
masters (MPH/MSC) 30 13 24 49 18 °c2s
Specialist 23 14 24 34 27 gg §
HCWs Profession §%§
Pharmacist 26 12 12 0.003 38 12 0.72 z c g
Nurse 86 66 55 138 69 Eg 3
health officer 20 16 11 27 20 % @E
Midwife 40 22 26 57 31 ‘:g . g
General practitioner 23 19 29 42 29 > 3
Laboratory professional 15 11 24 9 g ‘rgD
Anastasia 7 6 10 13 10 2 Z
Environmental health 7 2 4 9 4 i %
Gynecologist 4 3 4 7 4 a g
Internist 7 5 11 12 11 ‘é §
IESPS 5 0 6 7 4 5‘—,' <
Surgeon 5 2 10 8 9 B a
Neurologist 1 0 1 2 0 S 2
Ophthalmologist 1 0 1 1 1 E S
Dentist 2 0 0 1 1 o 8
Radiologist 2 0 1 1 2 & S
Ophthalmic nurse 1 0 3 3 1 3
Others* 7 2 4 8 5 ul
Notes: Others*- psychiatric, nurse, neurology, IESPS- integrated emergency surgery professional specialty. %
E
=
Qo
o
o
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©
i Table 3: Ordinal logistic regression analysis of associated factors of health care workers g
5 confidence level in diagnosis and management of emerging infectious virus of human @

©
? monkeypox virus at Amhara region, 2023. =
8 =
9 Characteristics Confidence levels of | Std. Error | Odds Ratio [95% | P- %
1? HCW conf. interval] value 3 2
19 Low | Medium | High g 2
13 visiting (WHO, 0] Q
14 CDC and other g g
15 websites) 3 5
16 No 189 | 104 121 1 1 2 3
17 Yes 70 62 74 0.261 1.596[1.158,2.198] | 0.004 g ;
18 Occupational - N
19 category 3 9
20 nurse and others* | 209 137 132 1 1 s g
21 GP and specialist* | 50 29 63 1.353 1.899[1.318, 2.734] | 0.001 a 5
;g Year of S 2
24 experience Sme&
25 <5 years 100 57 67 1 1 % §i
% >5 years 159 | 109 128 0.212 1.297[0.94, 1.789] 0.113 2SR
27 Working hospital T3 ';
28 Primary 82 58 63 1 1 532
29 working CSHP | 177 108 132 0.165 0.989[0.714, 1.372] | 0.950 CYE
30 Sex 238
31 Female 80 48 55 1 1 a E'%
2 Male 179 | 118 140 | 0.187 1.096(0.783, 1.532) | 0.594 553
34 Participate 3%z
35 morning session 208
36 No 142 | 74 96 1 1 e- 5
37 Yes 17 |92 99 0.194 1.253[0.925, 1.699] | 0.145 > 3
38 PHEM training o o
39 No 215 | 135 17 1 1 2z
40 Yes ZE 78 0.522 2.799[1.942, 4.035] | 0.001 e 2
ph Age of HCW 2 S
43 <30 years 142 | 86 83 0.318 1 el §
44 30-35 years 49 38 59 0.221 1.637[1.118,2.397] | 0.011 5 o
45 > 35 years 68 42 53 1 1.202[0.834, 1.731] | 0.322 3 @
46 Attitude 5 o
47 Negative attitude | 239 | 113 46 1 1 o 3
48 Positive attitude | 122 | 72 28 0.277 1.724[1.258,2.362] | 0.001 s o
‘5‘3 Cutl 0.274 0.860[0.324, 1.396] ? >
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Item Page
No Recommendation No
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title
or the abstract 3
(b) Provide in the abstract an informative and balanced summary of 3&4
what was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation 5-7
being reported
Objectives 3 State specific objectives, including any prespecified hypotheses 7
Methods
Study design Present key elements of study design early in the paper
Setting Describe the setting, locations, and relevant dates, including periods of
recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of 8
selection of participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential 9
confounders, and effect modifiers. Give diagnostic criteria, if
applicable
Data sources/ 8* For each variable of interest, give sources of data and details of 10
measurement methods of assessment (measurement). Describe comparability of
assessment methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 11
Study size 10 Explain how the study size was arrived at 8-9
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 11
applicable, describe which groupings were chosen and why
Statistical methods 12 (a) Describe all statistical methods, including those used to control for 11& 12
confounding
(b) Describe any methods used to examine subgroups and interactions 11
(c¢) Explain how missing data were addressed 12
(d) If applicable, describe analytical methods taking account of 11 & 12
sampling strategy
(e) Describe any sensitivity analyses
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers 12
potentially eligible, examined for eligibility, confirmed eligible,
included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage 12
(c) Consider use of a flow diagram
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, | 12
social) and information on exposures and potential confounders
(b) Indicate number of participants with missing data for each variable | 12
of interest
Outcome data 15*¥  Report numbers of outcome events or summary measures 13
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13& 14

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted
estimates and their precision (eg, 95% confidence interval). Make clear
which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were 13& 14
categorized
(c) If relevant, consider translating estimates of relative risk into 14
absolute risk for a meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and -
interactions, and sensitivity analyses
Discussion
Key results 18 Summarise key results with reference to study objectives 15, 16,
17 and
18
Limitations 19  Discuss limitations of the study, taking into account sources of 19
potential bias or imprecision. Discuss both direction and magnitude of
any potential bias
Interpretation 20 Give a cautious overall interpretation of results considering objectives, | 15, 16,
limitations, multiplicity of analyses, results from similar studies, and 17 and
other relevant evidence 18
Generalisability 21 Discuss the generalisability (external validity) of the study results 15, 16,
17 and
18
Other information
Funding 22 Give the source of funding and the role of the funders for the present 20

study and, if applicable, for the original study on which the present
article is based

*@Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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ABSTRACT
Objective: To assess the healthcare workers’ (HCWs) confidence level in diagnosing and

managing monkeypox (mpox) disease and its associated factors in hospitals in Amhara Region.

Design: Institution-based cross-sectional study

Setting: Hospitals in Amhara region, Northwest Ethiopia.

Participants: A total of 640 HCWs, with a response rate of 96.9%, were participated from October
1- 30 December, 2022. A multistage stratified random sampling technique with proportional
allocation was used to recruit study participants. Data were collected using the KoboCollect
toolbox and exported to STATA Version-17 for analysis. Descriptive statistics were used to
describe data. Ordinal logistic regression analysis was used to identify predictors of confidence

level to diagnose and manage mpox at p<0.05.

Primary outcome: HCWs confidence level in diagnosing and managing mpox disease and its

associated factors.

Results: The overall proportion of HCWs who had high confidence level in diagnosis and
managing mpox disease was found to be 31.5%[95% CI: 27.9%, 35.2%]. Similarly, 26.8%[95%
CI: 23.2%, 30.3%] and 41.8%[95% CI: 38.1%, 45.4%] of HCWs expressed medium and low
confidence level to diagnose and manage the disease, respectively. The odds of higher confidence
versus lower or medium confidence level in diagnosing and managing mpox were greater for
HCWs who regularly visit amenable websites(AOR = 1.59, 95% CI. 1.16, 2.2), were
physicians(AOR = 1.9, 95% CI: 1.32, 2.73), aged 30-35 years old(AOR = 1.64, 95% CI: 1.12,
2.39), had got PHEM training(AOR = 2.8, 95% CI: 1.94, 4.04), and had positive attitudes(AOR =
1.72, 95% CI: 1.26, 2.36) compared to their counterparts.

3
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Conclusion: The overall HCWs confidence level in diagnosis and management of mpox disease

in the study area was low. Therefore, the HCWs should be regularly updated about mpox disease

oNOYTULT D WN =

through morning sessions and trainings on the diagnosis and clinical management mpox disease

10 including infection prevention and control (IPC) of mpox.

13 Keywords: Healthcare worker, confidence level, human mpox, Amhara region.
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Strengths and limitations of the study

» This study has used relatively a larger sample size, which increases the study’ power and
generalizability of its findings.

» The study has also employed multivariate ordinal logistic regression analysis to control
the effect of confounders.

» The possibility of social desirability bias, such as some respondents i.e. physicians, might
give positive responses that was not actually true and recall bias such as remembering

frequency of handwashing, were the limitations of this study.
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1 Introduction

2 Monkeypox is an illness caused by the monkeypox (mpox) virus, a double-stranded

oNOYTULT D WN =

9 3 Deoxyribonucleic Acid (DNA) virus belonging to the genus Orthopoxvirus within the Poxviridae
N 4  family, almost similar to variola virus responsible for smallpox[1, 2]. The mpox disease is
14 5 originally a viral zoonotic infection that spreads from animals to humans. However, human to

16 6  other human and environment to human transmissions were also evident recently [3, 4].

19 7  The mpox virus was first isolated from monkeys in laboratories in Copenhagen, Denmark in 1958
21 8 [5, 6] and the first human case, 9-month-old child patient, was identified in Democratic Republic
9 of Congo (DRC) in 1970 [7]. The first mpox outbreak outside Africa was documented in the USA
26 10 in 2003 after an infected rodent species imported from West Africa [8]. Since then, there was
28 11 sporadic occurrence of mpox outbreaks in endemic regions in Africa. The problem is particularly
30 12 severe in the DRC, where a survey study found that of 77 suspected cases distributed among 138

33 13 households, 27.3% PCR tested were positive for monkeypox, the highest reported of cases (882)
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35 14  and deaths (2) are reported [9]. Moreover, the Nigerian mpox outbreak in 2017 leads to the spread
37 15  of the disease to the United Kingdom and elsewhere in Europe followed by dramatic increase in
40 16  the number of monkeypox infections and we now face a period of multiple outbreaks in countries

42 17  without clear epidemiological links to endemic countries [10, 11].

45 18  Although variabilities in the actual number of cases reported, as of 30, December 2023, about

47 19 92,783 confirmed cases and 660 probable cases, including 171 death were reported in 116

N
O
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20  countries since 1st, January 2022, and almost 98% of cases and 88% of deaths were reported from

52 21 countries that have not historically reported mpox [12, 13]. The case-fatality-ratio (CFR) of Mpox
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is lower than that of smallpox [14], as its case fatality reaches 17% which is well below that of

smallpox (25-40%) [15].

The mpox disease is primarily cutaneous illness with lymphadenopathy that is transmitted through
direct or indirect close contact with droplets, fomites, skin lesions, or contaminated body fluids
[16-21] as well as sexual intercourse and mother-to-fetus transmission [22, 23]. The disease is also
self-limiting, with symptoms ranging from mild to severe, including itchy to painful skin lesions,
fever, generalized headache, fatigue, lymphadenopathy, back pain, and myalgia[21-23]. The
symptoms of mpox normally disappear after 14-21 days, following a 5-21 day incubation period
[21, 24]. The most prominent clinical symptom was a skin rash that occurred up to three days after
fever, but it can be observed throughout the body in more severe cases [25, 26]. Patients admitted
to the hospital show clinical manifestations of complications such as s bacterial super-infection,

dehydration, and respiratory distress [18, 27].

Several risk factors are linked to an increase in mpox outbreaks, including the interruption of
smallpox vaccination that leads to increased susceptibility to mpox infection. The extensive
consumption of animals as a protein source, which are potential mpox virus reservoirs; increased
population density; ease of travel; and ecological and environmental factors, such as clearing of

tropical rainforests with an increased risk of exposure to reservoir animals [28-32].

Enhancing case definition, epidemiological, clinical, genomic, and molecular surveillance alone is
not enough to prevent mpox pandemics, but it needs integrated health promotion or education,
and announcing or implementing prevention mechanisms is critical for disease control [33]. Based
on these global efforts, effective and safe vaccines are ongoing, with licenses being used in
countries such as the United Kingdom, Canada, and USA for high-risk populations. Moreover,

basic public health interventions, such as the use of personal protective equipment (PPE),

7
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37 59 19 mpox cases and 1 death since August 2022 [12, 13]. The continued political instabilities and

39 60 unrest in Sudan forced civilians to migrate into Ethiopia through the border of Metema, West
40
2; 61  Amhara Region. Moreover, the current political instability in Amhara Region also deteriorates the
43

44 62  capacity of healthcare facilities, which makes testing of Orthopoxvirus very difficult. Considering
46 63  such scenarios, assessing the HCWs’ confidence level in diagnosis and management of mpox at
48 64  Amhara Region will have paramount importance. Therefore, the aim of this study is to assess
51 65 HCWSs’ confidence level in diagnosis and management of emerging infectious viruses of mpox in

53 66  hospitals in Amhara region, Northwest Ethiopia.

56 67

58 8

o

1 g
2 S
2 45  practicing good hand hygiene, immediate case isolation, contact tracing, and avoiding contact with g
5 . . . . . 2
6 46  infected animals or materials, are effective means of controlling the spread of human monkeypox g’
c

7 o
8 47  [34, 35]. Similar to communities, healthcare workers should practice strict use of PPE such as 2}
9 g
1(1) 48  wearing well-fitted N95 masks, gloves, and other PPE before any contact with a suspected case 2 5:‘
=g o

12 3 B
13 49 [36]. 2 8
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5 3
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Methods

Study design, setting and period

An institution-based cross-sectional study was conducted in hospitals found in the Amhara region,
Northwest Ethiopia from 1 October to 30 December 2022. Bahir Dar city is the capital city of
Amhara Region, which is located at 575 km in the Northwest direction of Addis Ababa, the capital
city of Ethiopia. It is also located at 340 km from Metema, which is a border route to Sudan. The
Region has 15 zones and 98 public hospitals (eight comprehensively specialized, 20 generals, and

69 primary) (Figure 1).

Source and study population

All HCWs working in public hospitals in the Amhara region were taken as the source population,
and those HCWs working in randomly selected public hospitals were considered as the study

population.

Inclusion and exclusion criteria

All HCWs working in public hospitals in the Amhara region were included in this study; however,
those HCWs who are not available during data collection and who are on annual/maternal leave

were excluded from the study.

Patient and Public Involvement

None or there is no involvement of patients and/or the health care workers in the design, or

conduct, or reporting or dissemination plans of this research.

Sample size determination

9
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88  The minimum sample size that represents the source population was estimated considering the

89  single population proportion formula with the following assumptions; 95% confidence interval

oNOYTULT D WN =

90 Power (B = 80%), Proportion of HCWs confidence level in diagnosing and managing mpox
10 91 patients (P = 50%), considering no previous study in FEthiopia [41], standard normal
92  distribution(Z,,= 1.96), margin of error (d=5%) and design effect(1.5). Therefore, the final

15 93  adequate sample size including 10% non-response rate was 640 HCWs.
18 94  Sampling procedure and technique

21 95 A multistage stratified random sampling was employed to select HCWs working in hospitals in
23 96  Ambhara Region. Twenty-eight hospitals (9 from general and comprehensive specialized hospitals
2> 97  (CSHPs), and 19 from primary hospitals), representing 28.6 % of the total hospitals in the Region,
28 98  were selected randomly. The sample size was proportionally allocated to each selected hospital
30 99  and similarly to each professional stratification. Finally, the healthcare workers who provided their

32 100 responses in the data collection were selected using simple random sampling.
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35 101  Variables

38 102  The dependent variable was HCWs’ confidence level in diagnosing and managing mpox disease
103  (categorized as poor, medium, or high confidence). The independent variables included the socio-
43 104  demographic characteristics such as age, residence, marital status, and level of education,
45 105 professional category and years of experience. The independent variables also included some

106  personal behaviors such as the knowledge and attitude about mpox disease, previous training

N
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5o 107  exposure on public health emergency epidemic disease management (PHEM), habit of regular
52 108 participation in the morning session and the habit of visiting websites of WHO, CDC, and other

>4 109  websites.
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Operational definitions

HCWs confidence level: A total of 44 questions (9 related to preparedness, 28 related to
diagnoses, 7 related to management of mpox disease) were used to measure HCWs confidence
level. Each questions had three responses, ‘Yes coded as +1°, ‘No coded as 0’ and ‘I do not know
coded as — 1’. The responses from each respondents were summed and the percentage score of
>80% labeled as higher confidence, 50-79% labeled as medium confidence and <50% labeled as

poor confidence level[42, 43].

Knowledge: The knowledge score was calculated from 35 questions (28 related to diagnosis and
7 related to management of mpox disease) with three responses, ‘Yes coded as +1°, “No coded as
0’ and ‘I do not know coded as — 1°. The percentage of knowledge score for each respondents
categorized in to three labels: Percentage of knowledge scores, <50% was labeled as less-
knowledgeable, 50%-79% was labeled as moderately knowledgeable and >80% was labeled as

knowledgeable [17, 43].

Attitude: The HCWs’ attitude was assessed using 7-point Likert scale 14 questions (strongly
disagree (1), disagree (2), somewhat disagree (3), neutral/no opinion (4), somewhat agree (5),
agree (6), and strongly agree (7). The sum of their responses was calculated as attitude score
between 14 and 98. Then those HCWs who scored less than 70% were considered to have negative

attitude and those who scored >70% were considered to have positive attitude [42].

Validity and reliability of the questionnaire

The tool's validity and reliability were also assessed. The degree to which all items in the
questionnaire reflect the contents to which the instrument will be generalized was assessed using
reliability and validity tests. Five general practitioners (GPs) reviewed the questionnaires. The
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132 content validity ratio (CVR) formula, CVR = (Ne-n/2) /(n/2), was used to determine whether the

133 questionnaires were relevant, needed revision or were removed [44]. The CVR scored of diagnosis,

oNOYTULT D WN =

134  management and preparedness questionnaires were 0.952, 1.00, and 0.963 respectively. Besides
10 135  the CVR scored for knowledge, attitude and confidence level were 0.9619, 0.8815 and 0.9619
136 respectively (Supplementary file 1 and 2). The instrument has an overall Cronbach's Alpha
15 137  coefficient value of 0.846, which is used to evaluate the questionnaire's consistency across all

17138  items.
20 139  Data collection tools and procedure

23 140 Data were collected using a structured questionnaire, which was prepared after reviewing previous
2> 141 studies conducted for similar purposes [45-50]. The questionnaire was developed in English, then
o8 142 translated into Ambharic (local language), then back to English to ensure its consistency. The
30 143  questionnaire contained sociodemographic characteristics and habit-related factors of the
32 144  healthcare workers. Data collection was conducted, using KoboCollect (version 2022.4.4) twenty-

145  nine by general practitioners (GP) and five master’s holder health professionals were recruited to
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37 146  manage the data collection processes.

40 147  Data quality assurance
42 148 Data quality was assured using a properly designed questionnaire adapted from literatures.
149  Training was provided for both data collectors and supervisors on the purpose of the study, data

47 150  collection techniques, and tools by the principal investigators for two days. The data collectors

N
O
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49 151  pre-tested the questionnaires, on 5% of the sample size at Injebara Health Center where the study
31 152  was not undertaken, and necessary amendments were taken based on the findings of the pre-test.

54 153 Every day after data collection, the principal investigator reviewed the questionnaires to ensure
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the completeness of each response. The principal investigator and supervisor closely monitored

the data-collection process.

Data management and analysis

Data were exported to STATA version 17 from the KoboCollect data collection toolbox. Data
were cleaned (categorization for continuous variables and re-categorization for categorical
variables) and descriptive statistics such as frequency distribution tables, means, and standard
deviations were computed to describe the data. Bivariate and multivariable ordinal logistic
regressions were used to identify predictors of HCWs’ confidence level in diagnosing and
managing mpox disease. The proportional odds assumption was checked (chi? P-value = 0.054) to
evaluate the distance between each category of the outcome was equivalent or not. The two cut of
points, cutl= 0.8603 and cut2 = 2.083, was estimated to see the inherently ordered distances
between low, medium and high confidence level in diagnosing and management mpox disease. A
p-value < 0.25 was used as criteria during bivariate analysis to retain variables for the multivariable
ordinal logistic regression model. Crude and adjusted odds ratios with 95% confidence interval
were calculated to measure the degree of association between independent variables and HCWs’
confidence level in diagnosing and managing mpox disease. A p-value < 0.05 was considered as

a level of statistical significance in multivariable ordinal logistic regression analysis.
Results

Socio-demographic characteristics of HCWs

Six hundred twenty HCWs (with a response rate of 96.9%) gave a complete response. The majority
312 (50.3%) of HCWs were Orthodox Christian followers. Similarly, 63.9% of the HCWs had
more than five years of experience. The mean (+SD) age of the HCWs was 31.67 (£5.355) years
old and 432 (69.7%) of them were male. Only 153 (24.7%) HCWs had gotten public health
emergency training (PHEM) from governmental and non-governmental organizations (NGO)

(Table 1).
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Hospitals in Amhara region, Northwest Ethiopia, 2022.

Confidence levels of HCW

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Characteristics Low Medium High X2 P-
confidence | confidence | confidence value
Religion of HCW
Orthodox 136 79 97 4.047 |0.670
Muslim 70 49 52
Protestant 36 30 29
Others* 17 8 17
Visiting (WHO, CDC and
other amenable websites)
No 189 104 121 7.718 | 0.021
Yes 70 62 74
Occupational category
Physician 50 29 63 14.442 | 0.001
Nurse and others** 209 137 132
Year of experience
<5 years 100 57 67 1.187 | 0.553
>5 years 159 109 128
Working hospital
working CSPH 177 108 132 0.518 | 0.772
primary hospital 82 58 63
Sex
Male 179 118 140 0.424 | 0.809
Female 80 48 55
Participate morning session
No 142 74 96 4.385 [0.112
Yes 117 92 99
PHEM training
No 215 135 117 36.086 | 0.001
Yes 44 31 78
Age of HCW
<30 years 142 86 83 9.691 | 0.046
30-35 years 49 38 59
14
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> 35 years 68 42 53
The Highest level of
formal education
Diploma 22 20 21 5.923 10.432
Degree 184 119 126
masters (MPH/MSC) 30 13 24
Specialist 23 14 24
HCWs Profession
Pharmacist 26 12 12 40.79 |0.197
Nurse 86 66 55
health officer 20 16 11
Midwife 40 22 26
General practitioner 23 19 29
Laboratory professional 15 11 7
Anastasia 7 6 10
Environmental health 7 2 4
Gynecologist 4 3 4
Internist 7 5 11
IESPS 5 0 6
Surgeon 5 2 10
Neurologist 1 0 1
Ophthalmologist 1 0 1
Dentist 2 0 0
Radiologist 2 0 1
Ophthalmic nurse 1 0 3
Others™*** 7 2 4
Attitude
Negative attitude 239 113 46 11.37 |0.003
Positive attitude 122 72 28

pharmacist

and Dentist),

Specialist*-

gynecologist,

15

Internist,

psychiatric, nurse, neurology. Physician- GP and any specialist doctors.

HCWs confidence level in diagnosis and management of mpox

Surgeon,

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Note: other**- (health officer, midwife, Laboratory professional, Environmental health,
Neurologist,

Ophthalmologist, Dentist, Radiologist. Others*- Catholic, Jobha, etc., Others****- Others*

The overall proportion of HCWs who had high confidence level in diagnosis and management of
mpox disease was found to be 31.5% [95% CI: 27.9%, 35.2%]. Similarly, 26.8% [95% CI: 23.2%,
30.3%] and 41.8% [95% CI: 38.1%, 45.4%] of HCWs expressed medium and low confidence level

in their ability to diagnose and manage mpox disease, respectively. Aside from that, 22.1% [95%
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195  CI: 19.0%, 25.5%] of HCWs had higher confidence level in diagnosis and 20.2% [95% CI: 17.2%,

196  23.4%] of them had higher confidence level in management of mpox disease (Figure 2).

oNOYTULT D WN =

9 197 HCWs knowledge and attitude towards mpox

12 198  Although about 41.7% [95% CI: 37.9%, 45.8%] of HCWs were less knowledgeable, more than
14 199  half 361(58.2%) of them responded that mpox virus is prevented by frequent hand washing for at
16 200 least 20 s with soap and water or alcohol. Similarly, beyond half 328(52.9%) of them responded
19 201  that antibiotics can be used to treat mpox disease. However, only 36.9% of HCWs had knowledge
21 202  on contaminated environment-to-person transmissions of mpox and 34.3% of them responded that
23 203 mpox is a bacterial disease. About 44.4% of physicians and only 27.6% of nurses and other

204  professionals had higher knowledge about mpox (Figure 3).

205  Regarding the HCWs attitude towards mpox, only 35.8% [95% CI: 32.3, 39.6] of them had positive
31 206  attitude leaving the majority 64.2 % [95% CI: 60.4, 67.7] of the HCWs with negative attitude.

33 207 Higher percentage (42.3%) of physicians had positive attitude towards mpox virus compared to
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208  nurses and other professionals (33.9%) (Figure 3).

209  Factors associated with HCWs confidence level in diagnosing and managing mpox

41 210 disease

44 211 In binary ordinal logistic regression analysis, variables such as working hospital standards, sex,

46 212 work experience, occupational category, regular participation in morning sessions, exposure

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

49 213 PHEM training, attitude, visiting WHO, CDC, and other websites, and age group, were selected
51 214  as candidate for multivariable ordinal logistic regression analysis. During the multivariable ordinal

53 215  logistic regression analysis, variables such as positive attitude, aged 30 — 35 years old, professional
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category and habit of visiting the WHO, CDC, and other amenable websites were found to be

significantly associated with the outcome variable.

The HCWs with a cut of point value < 13.97% were classified as having a low confidence level,
given that they were working in a primary hospital, being female, having < 5 years of work
experience, being a nurse and other health professionals, not participating in a morning session,
not receiving PHEM training, having a negative attitude, not visiting the WHO, CDC, and other
websites, and aged < 30 years old as opposed to between 30-35 years. Similarly, the HCWs with
a cut of point value > 2.083 were classified as having a higher confidence level, given that the
above variables were kept similar with their reference. Additionally, participants with a cut of
point value between 0.8603 and 2.083 were considered to have medium confidence level where

the independent variables were kept similar with their reference.

The odds of higher confidence level vs. lower or medium confidence level in diagnosing and
managing mpox disease was 1.59 times (AOR =1.596, 95% CI: 1.158, 2.198) higher for the HCWs
who regularly visit the WHO, CDC, and other potential websites than those who do not visit the
websites when other variables were kept constant. The odds of higher confidence vs. lower or
medium confidence level was 1.9 times (AOR = 1.899, 95% CI: 1.318, 2.734) higher for
physicians in comparison to being nurses and other professionals when the other variables are kept
constant. Similarly, the odds of higher versus lower or medium confidence level in managing and
diagnosing mpox disease was 1.6 (AOR = 1.637, 95% CI: 1.118, 2.397) times greater for HCWs
if their age is 3035 years compared to less than 30 years old when the other variables were kept

constant.

Moreover, the odds of higher versus lower or medium confidence level in managing and

diagnosing mpox disease was 2.8 times (AOR = 2.799, 95% CI: 1.942, 4.035) greater for HCWs
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> 35 years 68 42 53 1 1.202[0.834, 1.731] 0.322

Attitude

Negative attitude | 239 | 113 46 1 1

Positive attitude 122 72 28 0.277 1.724[1.258, 2.362] 0.001

Cutl 0.274 0.860[0.324, 1.396]

Cut2 0.284 2.084[ 1.527, 2.641]
Discussions

The HCWs should be equipped with the required knowledge and confidence in clinically
diagnosing and managing mpox disease in areas where there is scarce resources to install testing
laboratories. However, this is a predominant challenge that the HCWs faced in the current mpox
outbreak, which requires not only an intensive prevention strategy including vaccination but also
early detection, quick response, and proper management of affected patients. This study was
designed to assess the HCWs confidence level in diagnosing and management of mpox disease in
hospitals in Amhara Region. The findings of this study is important to design interventions that

strengthen HCWs’ preparedness for mitigations and responses towards the outbreak [51].

The overall proportion of HCWs who had high confidence level in managing and diagnosing mpox
disease was 31.5% [95% CI: 27.7%, 35.2%]. Even though the differences in the cut of points in
determining the outcome and the study participants, similar proportion (34.9%) was reported by

the study conducted in Indonesia [52].

Similarly, the proportion of HCWs who had higher confidence level in managing the mpox
diseases was found to be 32.1% [95% CI: 28.2%, 35.7%]. However, higher proportions (P =
47.5%) [45] and (P = 38.9%) [17] was reported in studies conducted in Kuwait and Jordan,

respectively. Likewise, the proportion of HCWs who had higher confidence level to diagnose the
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264  disease was also determined to be 35.0% [95% CI: 31.3%, 38.7%]. Similar proportions was

265  reported by studies conducted in Kuwait (32.3%) and Jordan (38.0%) [17, 45].

oNOYTULT D WN =

9 266  In this study, those HCWs aged 30-35 years old had higher confidence level in diagnosing and
11 267 management of mpox disease compared to those HCWs aged less than 30 years old. The reason
13 268 for this finding might be due to the HCWs who had higher age group might have helpful
269  experiences and exposures on their clinical practices in similar epidemics such as COVID 19. In
18 270  addition, HCWs in this age category may have a habit of searching new facts and updates about
20 271  emerging and re-emerging epidemics. This study also found that those HCWs with positive
272 attitude had higher confidence in diagnosing and managing mpox diseases compared to those
o5 273 HCWs with negative attitude. This might be due to the positive attitude towards the diseases may
27 274  help HCWs thrive in search of new information regarding the management and diagnosis of the
29 275  disease. The information seeking behavior might help the HCWs to develop higher level of
35 276 confidence towards the management and diagnosis of the disease. This contemplation was also

34 277  supported by the current study, which revealed that those HCWs who had visited different websites
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36 278  such as the WHO and CDC websites had higher odds of high level of confidence in diagnosing
279  and managing mpox diseases compared to those who had not. The mere reason behind this might
41 280 be due to WHO and other partners like CDC might release accurate and updated information on
43 281  daily basis regarding the signs and symptoms, transmission, prevention, and treatment the virus
282  and the global strategies for the prevention and control of mpox outbreaks [53]. The importance

48 283  of prior information about the mpox virus was mentioned an independent predictor of higher level
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50 284 of confidence among general practitioners as those general practitioners who had received

>2 285  information of mpox virus during their medical education had higher confidence than those who

55 286 had never received such information[54]. Therefore, visiting different websites could improve
56
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HCWs’ knowledge and attitude about mpox, leading to a high level of confidence in the diagnosis

and management of re-emerging viruses.

Like other study conducted in Jordan[17], this study identified that physicians (GPs and
Specialists) had higher confidence level in diagnosing and managing mpox disease compared to
nurses and other professionals. The possible explanation might be due to the physicians’ higher
and intensive educational exposure during their medical education might help them understand the
fundamental sciences of communicable diseases like mpox virus. In addition, the physicians might
have an opportunity to attend regional and international conferences during such type of
pandemics, which updates them with the current worldwide understanding about the diseases. This
was explained by the study conducted in Indonesia, which suggested that, attending national
conferences (at least one) helps general practitioners equip with better confidence [52]. Another
possible reason might be due to physicians such as specialists may have practical experiences in
the management and diagnosis of similar pandemics such as COVID 19, which help them to be
sensitive to potentially threatening mpox virus pandemics across the globe. In contrast to our
finding and these justifications, a study conducted in Kuwait[45] reported nurses displayed higher
self-reported confidence levels to diagnose and manage the disease. The possible reason might be
the differences in the variable categorization, this study categorized the variable into dichotomizes
variable (GPs and specialists Vs Nurse and other professionals); however, the later study

categorized the variable into four categories.

Those HCWs who had got training about public health epidemic-prone diseases had higher
confidence level in diagnosis and management of mpox disease. Previous studies conducted in
Indonesia [52], Australia [55] and Italy [56] agreed with our findings that receiving information

during medical training was significantly associated with goods knowledge about mpox, which
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o
1 g
2 S
2 310 increases their confidence level. The level of HCWs’ confidence increased with prolonged g
5 .. . .. . . 2
6 311  attachment and trainings in healthcare centers [55], as adequate training and continuing medical g’
c
7 o
8 312 education are important to ensure the buildup of confidences in diagnosing and management of @
9 g
1(1) 313 infectious diseases[57]. 3 5:‘
12 2 0
13 - 2 g
314  Conclusions o 2
14 < 3
15 . . : : : § S
16 315  The overall HCWs’ confidence level in diagnosing and managing mpox disease in Amhara region 2 E
17 Q N
18 316 was low compared to what was recommended by WHO. Those modifiable variables such as -0
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«
22 s )
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any time during interviewing. Data confidentiality was maintained by avoiding possible identifiers,

such as exchanging the names of study participants with identification numbers.

Abbreviation and Acronyms

AOR: Adjusted Odds Ratio; CDC: Center for Disease Control and Prevention; CSPH:
Comprehensive Specialized Hospital; GP: General Practitioner; HCWs: Healthcare Workers;
IESPS: Integrated Emergency Surgery Professional Specialty; mpox: Monkeypox; PHEM: Public
Health Emergency Management; WHO: World Health Organization.
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Figure 1: Map of Amhara region and hospitals sample taken about confidence level of mpox

disease at health care workers, Northwest Ethiopia, 2022.

Figure 1: HCWs confidence level in diagnosing and management of mpox disease in Hospitals in

Amhara region, northwest Ethiopia, 2022.

Figure 3: HCWs knowledge on questions related to the diagnosing, management, prevention and

control of mpox disease in Hospitals in Amhara region, northwest Ethiopia, 2022.
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DIAGNOSIS AND MANAGEMENT OF MPOX

Frequent hands washing at least 20's with soap prevent mpox..

mpox spreads by during pregnancy to the fetus, during or after birth
Pustules on the skin are the signs or symptoms of mpox
Antibiotics are used to treat mpox

paracetamol is one management option for mpox patients

Symptomatic supportive care is to be considered in management of..

mpox usually a self-limited diseases

Avoiding contact with objective by sick person can prevent spread ..

Avoiding contact with a person that has a rash can prevent mpox
Avoiding contact with sick animal can prevent spread of disease
mpox is caused by a virus

mpox is spread from human to humans

mpox is spread from animals to humans

mpox is spread from humans to animals

mpox is a bacterial disease infection

mpox spreads from person-to-person by mouth-to-mouth

rash of face, is one of the signs or symptoms of mpox

swollen lymph nodes is signs or symptoms of mpox

back pain and lower energy is signs /symptoms of mpox
muscle aches is signs or symptoms of mpox

headache is one of the signs or symptoms of mpox

onset of symptoms is 6 to 13 days, but ranges 5 to 21 days
mpox and smallpox have similar signs and symptoms

mpox occurs in primarily in tropical rainforest areas of Africa
Reporting symptoms of mpox is important to prevent mpox
Fever is the common signs or symptoms of mpox

Avoiding contact with wild animals prevent further mpox
mpox spreads by mouth-to-skin contact ( oral sex)

mpox spreads from person-to-person by skin-to-skin

mpox can be treated with the available antiviral medications
Antibiotics are effective in mpox treatment

mpox spreads by face-to-face (such as talking, breathing etc)
mpox spreads by contaminated Environments to person
Vaccination is available to prevent mpox

There is no treatment for mpox until now
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Figure 3: HCWSs knowledge on questions related to the diagnosing, management, prevention and

control of mpox disease in Hospitals in Amhara region, northwest Ethiopia, 2022.
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5 Monkeypox occurs in primarily in tropical
rainforest areas of Africa and is
occasionally exported to other region
6 Does monkeypox spreads from person-to-
person by skin-to-skin (such as touching 2
or vaginal/anal sex) g
7 Does monkeypox spreads from person-to- é
person by Close contact or face-to-face é
(such as talking, breathing or singing close E:
to one another which can generate g
droplets or short-range aerosols) %
8 Does monkeypox spreads from person-to- 2"
person by mouth-to-skin contact (such as % g
oral sex or kissing the skin) gé
9 Reporting symptoms of Monkeypox to %%
local health authorities is important to gg
prevent further disease transmission §§
10 Avoiding contact with wild animals (alive gs
or dead) essential to prevent further gﬁ
monkeypox transmission E; '
11 Fever is the common signs or symptoms g
of human monkeypox a
12 Does monkeypox spreads by %
contaminated environment from person- ?_J
to-person with the monkeypox virus: g
13 Monkeypox is a bacterial disease infection §
14 Monkeypox and smallpox have similar E
signs and symptoms |
15 The interval from infection to onset of

symptoms is usually from 6 to 13 days but

can range from 5 to 21 days
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16 headache is one of the signs or symptoms
of human monkeypox
17 muscle aches is one of the signs or
symptoms of human monkeypox
18 back pain and lower energy is one of the 3
signs or symptoms of human monkeypox g
19 swollen lymph nodes is one of the signs E
or symptoms of human monkeypox é
20 | rash of face, palms of the hands, soles of %
the feet, groin, genital and/or anal regions g
is one of the signs or symptoms of human u%
monkeypox S
21 Does monkeypox spreads from person-to- % E
person by mouth-to-mouth (such as %‘é
kissing) = a
22 Does monkeypox spreads from person-to- %g’
person by the virus can also spread during %%
pregnancy to the fetus, during or after E’EJ
birth gﬂ}
23 Frequent hands washing for at least 20 s >
with soap and water or alcohol based hand g
sanitizers is essential to prevent further g
monkeypox transmission %
24 Pustules on the skin are one of the signs or ?T
symptoms of human Monkeypox g
25 Avoiding contact with any objectives that §
have been in contact with sick animal can E
prevent spread of disease |
26 Avoiding contact with any person that has

a rash can prevent spread of disease
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27 Avoiding contact with any objective that
has been in contact with sick person can
prevent spread of disease
28 Monkeypox usually a self-limited disease
with the symptoms lasting from 2 to 4 2
weeks g
Management related questions of mpox g
1 Monkeypox can be treated with the é
available antiviral medications ‘%
2 Antibiotics are effective in monkeypox 3
treatment %
=
3 Vaccination is available to prevent human S
monkeypox % .
4 Symptomatic supportive care is to be %‘%
considered in the management of §§
Monkeypox disease ig
5 One management option for monkeypox %g
patients who are symptomatic is to use g”é
paracetamol gﬂ
6 Antibiotics are used to treat human ";
monkeypox §
7 There is no treatment for monkeypox until é
now %
Preparedness related questions of mpox 957
1 Diagnose monkeypox virus based on your é
current status? §
2 Diagnoses monkeypox virus based your é
current facility diagnostic test?
3 Do you manage monkey poxvirus cases,

in this situation?
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Does rapid response team (RRT) ready to
manage unusual events like monkeypox

virus cases, in this situation?

Do you participate rapid response team
(RRT) activities to manage unusual events

like monkeypox virus?

Do you face public health threatening
events like COVID-19 in the previous
working time that helps to cope the
current and future emerging events like

manage monkeypox virus?

is there any strong triage room in your

health facility to diagnose unusual events

=

Is there enough medical equipment to

manage monkeypox cases?

Do you manage monkeypox cases, based

on your facility medication commaodities

o T

Attitude related questions of mpox

Monkeypox spread worldwide due to the

role of male homosexuals
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I am skeptical about the official
explanation regarding the cause of virus

emergence

o

I do not trust the information about the

viruses from scientific experts

I do not trust the information about the

viruses from scientific experts
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The spread of viruses is a deliberate
attempt to reduce the size of the global

population
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6 The spread of viruses is a deliberate
attempt by governments to gain political
control
7 The spread of viruses is a deliberate
attempt by global companies to take 2
control %
8 Lockdowns in response to emerging g
infection are aimed for mass surveillance é
and to control every aspect of our lives E:
9 Lockdowns in response to emerging g
infection are aimed for mass surveillance %
and to destabilize the economy for 2"
financial gain % .
10 Lockdown is a way to terrify, isolate, and g‘g
demoralize a society as a whole in order to %E
reshape society to fit specific interests gg
11 Viruses are biological weapons ié
manufactured by the superpowers to take 84
global control gﬁ
12 The mainstream media is deliberately
feeding us misinformation about the virus
and lockdown
13 Monkeypox was a plot by globalists to

destroy religion by banning gatherings
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Reporting symptoms
of Monkeypox to
local health
authorities is
important to prevent
further disease
transmission

2 4 4 4 5 0.8333333

10

Avoiding contact
with wild animals
(alive or dead)
essential to prevent
further monkeypox
transmission

4 4 4 4 5 0.8333333

11

Fever is the common
signs or symptoms of
human monkeypox

12

Does monkeypox
spreads by
contaminated
environment from
person-to-person with
the monkeypox virus:

13

Monkeypox is a
bacterial disease
infection

4 4 4 3 5 0.8333333
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14

Monkeypox and
smallpox have similar
signs and symptoms

15

The interval from
infection to onset of
symptoms is usually
from 6 to 13 days but
can range from 5 to
21 days

3 2 4 4 5 0.8333333
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16

headache is one of
the signs or
symptoms of human
monkeypox

17

muscle aches is one
of the signs or
symptoms of human
monkeypox

18

back pain and lower
energy is one of the

signs or symptoms of
human monkeypox

'sa160|guyoal Te|Iiufs pue ‘Builsel] v ‘Buluiw eeP pue 1xp¥101 pa1g|Sy sasn o) Bulpn|Sui ‘1ybii&loo Ag pa1da10idy?

()]

19

swollen lymph nodes
is one of the signs or
symptoms of human
monkeypox
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35 human Monkeypox 4 4 3 4 5| 0.8333333| &5

36 Avoiding contact 5;

37 with any objectives =

38 o5 | that have been in 5

39 contact with sick El

2(1) animal can prevent 4 »
spread of disease 4 4 4 6 1 &

42 — =

43 Aymdmg contact 5

44 26 with any person that 5

45 has a rash can prevent =

46 spread of disease 3 4 4 4 6 1 =3

47 Avoiding contact 3

48 with any objective e

49 97 that has been in 3

50 contact with sick

51 person can prevent

52 spread of disease 4 4 3 4 6 1 6

53

54

55

56

57

58

59

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

| 8p anbiydeiborqig 8ousby 1e Gzoz ‘8 sunr uo jwod fwg uadolway/:dny woly papeojumoq "#20z AINC G U0 T6.080-£202-uadolwa/9eTT 0T St paystignd isiiy :usdo [NG


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open Page 42 of 47

28

Monkeypox usually a
self-limited disease
with the symptoms
lasting from 2 to 4
weeks

[e)]

Part-2

Management
related question

Monkeypox can be
treated with the
available antiviral
medications

Antibiotics are
effective in
monkeypox treatment

Vaccination is
available to prevent
human monkeypox

Symptomatic
supportive care is to
be considered in the
management of
Monkeypox disease

One management
option for
monkeypox patients
who are symptomatic
is to use paracetamol

Antibiotics are used
to treat human
monkeypox
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There is no treatment
for monkeypox until
now

Part-3

Preparedness
related question

Diagnose monkeypox
virus based on your
current status?

Diagnoses
monkeypox Vvirus
based your current
facility diagnostic
test?

4 4 2 4 5 0.8333333
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| do not trust the
information about the
viruses from
scientific experts

| do not trust the
information about the
viruses from
scientific experts

The spread of viruses
is a deliberate attempt
to reduce the size of
the global population

The spread of viruses
is a deliberate attempt
by governments to
gain political control

The spread of viruses
is a deliberate attempt
by global companies
to take control

Lockdowns in
response to emerging
infection are aimed
for mass surveillance
and to control every
aspect of our lives

Lockdowns in
response to emerging
infection are aimed
for mass surveillance
and to destabilize the
economy for financial
gain

10

Lockdown is a way to
terrify, isolate, and
demoralize a society
as a whole in order to
reshape society to fit
specific interests

11

Viruses are biological
weapons
manufactured by the
superpowers to take
global control
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The mainstream
media is deliberately
feeding us
misinformation about
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3 the virus and 4 4 4

g lockdown

6

7

8

9 Monkeypox was a

10 13 plot by glo_ba}llsts to o

11 destroy religion by S

12 banning gatherings 4 414 4 3 4 6 1 &

13 32

14 Totall 225 217 212 219 213 222 329 | 54.8333333 g

15 Proportion of §

16 relevance 0.99 1| 09 1| 0.93 1 0.962 0.96199 | <
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19 of items judged as =

20 relevance across the 2

21 6 experts 0.9561 E

22 =

23 c

2 Calculated content validity ratio part by part 3

26 5

27 Diagnosis related Management related 2

;g Questions Score Questions Score S
@
X

30 -~

31 SUM of (I-CVI) 26.66666667 SUM of (I-CV1) 7 2
o

32 S-CVI Average (sum of I- S-CVI Average (sum of I-CVI/No &

33 CVI/No of questions) 0.952380952 of questions) 1 )
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>
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41 UA/ Number of S-CVI Relevance (sum of UA/ ”a’

42 questions 0.952380952 Number of questions 1 w

43 3

44 o)

45 @

46 Preparedness related %

47 For Knowledge Score Questions Score S

48 <

49 SUM of (I-CVI) 33.66667 SUM of (I-CVI) 8.6667 | &

50
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S-CVI Relevance (sum of UA/ S-CVI Relevance (sum of UA/
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o
o
]
g
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o
©
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Legends: el
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

Item Page
No Recommendation No
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title | 1, 3, &4
or the abstract
(b) Provide in the abstract an informative and balanced summary of 1,3, &4
what was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation 6,7&8
being reported
Objectives 3 State specific objectives, including any prespecified hypotheses
Methods
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ABSTRACT
Objective: To assess the healthcare workers’ (HCWs) confidence level in diagnosing and

managing monkeypox (mpox) disease and its associated factors in hospitals in Amhara Region.

Design: Institution-based cross-sectional study

Setting: Hospitals in Amhara region, Northwest Ethiopia.

Participants: A total of 640 HCWs, with a response rate of 96.9%, were participated from October
1- 30 December, 2022. A multistage stratified random sampling technique with proportional
allocation was used to recruit study participants. Data were collected using the KoboCollect
toolbox and exported to STATA Version-17 for analysis. Descriptive statistics were used to
describe data. Ordinal logistic regression analysis was used to identify predictors of confidence

level to diagnose and manage mpox at p<0.05.

Primary outcome: HCWs confidence level in diagnosing and managing mpox disease and its

associated factors.

Results: The overall proportion of HCWs who had high confidence level in diagnosis and
managing mpox disease was found to be 31.5%[95% CI: 27.9%, 35.2%]. Similarly, 26.8%[95%
CI: 23.2%, 30.3%] and 41.8%[95% CI: 38.1%, 45.4%] of HCWs expressed medium and low
confidence level to diagnose and manage the disease, respectively. The odds of higher confidence
versus lower or medium confidence level in diagnosing and managing mpox were greater for
HCWs who regularly visit amenable websites(AOR = 1.59, 95% CI. 1.16, 2.2), were
physicians(AOR = 1.9, 95% CI: 1.32, 2.73), aged 30-35 years old(AOR = 1.64, 95% CI: 1.12,
2.39), had got PHEM training(AOR = 2.8, 95% CI: 1.94, 4.04), and had positive attitudes(AOR =
1.72, 95% CI: 1.26, 2.36) compared to their counterparts.
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Conclusion: The overall HCWs confidence level in diagnosis and management of mpox disease

in the study area was low. Therefore, the HCWs should be regularly updated about mpox disease

oNOYTULT D WN =

through morning sessions and trainings on the diagnosis and clinical management mpox disease

10 including infection prevention and control (IPC) of mpox.

13 Keywords: Healthcare worker, confidence level, human mpox, Amhara region.
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Strengths and limitations of the study

» This study has used relatively a larger sample size, which increases the study’ power and
generalizability of its findings.

» The study has also employed multivariate ordinal logistic regression analysis to control
the effect of confounders.

» The possibility of social desirability bias, such as some respondents i.e. physicians, might
give positive responses that was not actually true and recall bias such as remembering

frequency of handwashing, were the limitations of this study.
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nearly 98% of cases and 88% of deaths were reported from countries that have not historically

reported mpox.
[13, 14]. The case-fatality-ratio (CFR) of Mpox is lower than that of smallpox [15], as its case

fatality reaches 17% which is well below that of smallpox (25-40%) [16].

The Mpox disease is primarily a cutaneous illness with lymphadenopathy. It is transmitted through
direct or indirect close contact with droplets, fomites, skin lesions, or contaminated body fluids[17-
22]. Additionally, it can be transmitted through sexual intercourse and mother-to-fetus
transmission [23, 24]. The Mpox disease is also self-limiting, with symptoms ranging from mild
to severe. These symptoms include itchy to painful skin lesions, fever, generalized headache,
fatigue, lymphadenopathy, back pain, and myalgia [22-24]. . The symptoms of mpox normally
disappear after 14-21 days, following a 5-21 day incubation period [22, 25]. The most prominent
clinical symptom of Mpox is a skin rash that typically appears up to three days after fever.
However, in more severe cases, this rash can be observed throughout the body [26, 27].. Patients
admitted to the hospital show clinical manifestations of complications such as s bacterial super-

infection, dehydration, and respiratory distress [19, 28].

Several risk factors are linked to an increase in mpox outbreaks, including the interruption of
smallpox vaccination, which leads to increased susceptibility to mpox infection, the extensive
consumption of animals as a protein source, which are potential mpox virus reservoirs; increased
population density; ease of travel; and ecological and environmental factors, such as clearing of

tropical rainforests with an increased risk of exposure to reservoir animals [29-33].

Enhancing case definition, epidemiological, clinical, genomic, and molecular surveillance alone is

not enough to prevent Mpox pandemics. Instead, it requires integrated health promotion or

7
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57 67  through the border of Metema, West Amhara Region. Moreover, the current political instability in

54 68  Amhara Region also deteriorates the capacity of healthcare facilities, which makes testing of
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Orthopoxvirus very difficult. Considering such scenarios, assessing the HCWs’ confidence level
in diagnosis and management of mpox at Amhara Region will have paramount importance.
Therefore, the aim of this study is to assess HCWs’ confidence level in diagnosis and management

of emerging infectious viruses of mpox in hospitals in Amhara region, Northwest Ethiopia.

Methods

Study design, setting and period

An institution-based cross-sectional study was conducted in hospitals found in the Amhara region,
Northwest Ethiopia from 1 October to 30 December 2022. Bahir Dar city is the capital city of
Ambhara Region, which is located at 575 km in the Northwest direction of Addis Ababa, the capital
city of Ethiopia. It is also located at 340 km from Metema, which is a border route to Sudan. The
Region has 15 zones and 98 public hospitals (eight comprehensively specialized, 20 generals, and

69 primary) (Figure 1).

Source and study population

All HCWs working in public hospitals in the Amhara region were taken as the source population,
and those HCWs working in randomly selected public hospitals were considered as the study

population.

Inclusion and exclusion criteria

All HCWs working in public hospitals in the Amhara region were included in this study; however,
those HCWSs who are not available during data collection and who are on annual/maternal leave
were excluded from the study.

9
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1

2

2 90 Patient and Public Involvement

5

? 91 None or there is no involvement of patients and/or the health care workers in the design, or
g 92  conduct, or reporting or dissemination plans of this research.

10

1; 93  Sample size determination

13

1: 94  The minimum sample size that represents the source population was estimated considering the
1? 95 single population proportion formula with the following assumptions; 95% confidence interval
18

19 96 Power (B = 80%), Proportion of HCWs confidence level in diagnosing and managing mpox
97 patients (P = 50%), considering no previous study in FEthiopia [42], standard normal
24 98  distribution(Z,,= 1.96), margin of error (d=5%) and design effect(1.5). Therefore, the final

26 99  adequate sample size including 10% non-response rate was 640 HCWs.
29 100 Sampling procedure and technique

32 101 A multistage stratified random sampling was employed to select HCWs working in hospitals in

34 102 Amhara Region. Twenty-eight hospitals (9 from general and comprehensive specialized hospitals
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103  (CSHPs), and 19 from primary hospitals), representing 28.6 % of the total hospitals in the Region,
39 104  were selected randomly. The sample size was proportionally allocated to each selected hospital
41 105 and similarly to each professional stratification. Finally, the healthcare workers who provided their

106  responses in the data collection were selected using simple random sampling.

107  Variables

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

108  The dependent variable was HCWs’ confidence level in diagnosing and managing mpox disease
5o 109  (categorized as poor, medium, or high confidence). The independent variables included the socio-

54 110 demographic characteristics such as age, residence, marital status, and level of education,

58 10
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professional category and years of experience. The independent variables also included some
personal behaviors such as the knowledge and attitude about mpox disease, previous training
exposure on public health emergency epidemic disease management (PHEM), habit of regular
participation in the morning session and the habit of visiting websites of WHO, CDC, and other

websites.

Operational definitions

HCWs confidence level: A total of 44 questions (9 related to preparedness, 28 related to
diagnoses, 7 related to management of mpox disease) were used to measure HCWs confidence
level. Each questions had three responses, ‘Yes coded as +1°, “No coded as 0’ and ‘I do not know
coded as — 1’. The responses from each respondents were summed and the percentage score of
>80% labeled as higher confidence, 50-79% labeled as medium confidence and <50% labeled as

poor confidence level[43, 44].

Knowledge: The knowledge score was calculated from 35 questions (28 related to diagnosis and
7 related to management of mpox disease) with three responses, ‘Yes coded as +1°, ‘No coded as
0’ and ‘I do not know coded as — 1’. The percentage of knowledge score for each respondents
categorized in to three labels: Percentage of knowledge scores, <50% was labeled as less-
knowledgeable, 50%-79% was labeled as moderately knowledgeable and >80% was labeled as

knowledgeable [18, 44].

Attitude: The HCWs’ attitude was assessed using 7-point Likert scale 14 questions (strongly
disagree (1), disagree (2), somewhat disagree (3), neutral/no opinion (4), somewhat agree (5),

agree (6), and strongly agree (7). The sum of their responses was calculated as attitude score

11
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132 between 14 and 98. Then those HCWs who scored less than 70% were considered to have negative

133 attitude and those who scored >70% were considered to have positive attitude [43].

oNOYTULT D WN =

9 134  Validity and reliability of the questionnaire

135  The tool's validity and reliability were also assessed. The degree to which all items in the
14 136  questionnaire reflect the contents to which the instrument will be generalized was assessed using
16 137  reliability and validity tests. Five general practitioners (GPs) reviewed the questionnaires. The
138  content validity ratio (CVR) formula, CVR = (Ne-n/2) /(n/2), was used to determine whether the
21 139  questionnaires were relevant, needed revision or were removed [45]. The CVR scored of diagnosis,
23 140 management and preparedness questionnaires were 0.952, 1.00, and 0.963 respectively. Besides
25 141 the CVR scored for knowledge, attitude and confidence level were 0.9619, 0.8815 and 0.9619
o8 142 respectively (Supplementary file 1 and 2). The instrument has an overall Cronbach's Alpha
30 143  coefficient value of 0.846, which is used to evaluate the questionnaire's consistency across all

32 144  items.
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35 145  Data collection tools and procedure

38 146  Data were collected using a structured questionnaire, which was prepared after reviewing previous
147  studies conducted for similar purposes [46-51]. The questionnaire was developed in English, then
43 148  translated into Amharic (local language), then back to English to ensure its consistency. The
45 149  questionnaire contained sociodemographic characteristics and habit-related factors of the

150  healthcare workers. Data collection was conducted, using KoboCollect (version 2022.4.4) twenty-

N
O
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5o 151  nine by general practitioners (GP) and five master’s holder health professionals were recruited to

52 152  manage the data collection processes.

55 153  Data quality assurance
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Data quality was assured using a properly designed questionnaire adapted from literatures.
Training was provided for both data collectors and supervisors on the purpose of the study, data
collection techniques, and tools by the principal investigators for two days. The data collectors
pre-tested the questionnaires, on 5% of the sample size at Injebara Health Center where the study
was not undertaken, and necessary amendments were taken based on the findings of the pre-test.
Every day after data collection, the principal investigator reviewed the questionnaires to ensure
the completeness of each response. The principal investigator and supervisor closely monitored

the data-collection process.

Data management and analysis

Data were exported to STATA version 17 from the KoboCollect data collection toolbox. Data
were cleaned (categorization for continuous variables and re-categorization for categorical
variables) and descriptive statistics such as frequency distribution tables, means, and standard
deviations were computed to describe the data. Bivariate and multivariable ordinal logistic
regressions were used to identify predictors of HCWs’ confidence level in diagnosing and
managing mpox disease. The proportional odds assumption was checked (chi? P-value = 0.054) to
evaluate the distance between each category of the outcome was equivalent or not. The two cut of
points, cutl= 0.8603 and cut2 = 2.083, was estimated to see the inherently ordered distances
between low, medium and high confidence level in diagnosing and management mpox disease. A
p-value < 0.25 was used as criteria during bivariate analysis to retain variables for the multivariable
ordinal logistic regression model. Crude and adjusted odds ratios with 95% confidence interval
were calculated to measure the degree of association between independent variables and HCWs’
confidence level in diagnosing and managing mpox disease. A p-value < 0.05 was considered as

a level of statistical significance in multivariable ordinal logistic regression analysis.
Results

Socio-demographic characteristics of HCWs

13
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179  Six hundred twenty HCWs (with a response rate of 96.9%) gave a complete response. The majority

180 312 (50.3%) of HCWs were Orthodox Christian followers. Similarly, 63.9% of the HCWs had

oNOYTULT D WN =

181  more than five years of experience. The mean (£SD) age of the HCWs was 31.67 (£5.355) years
10 182  old and 432 (69.7%) of them were male. Only 153 (24.7%) HCWs had gotten public health
183  emergency training (PHEM) from governmental and non-governmental organizations, (NGO),

15 184  (Table 1).
18 185
20 186
23 187
188
28 189

31 190 Table 1: The HCWs confidence level in diagnosis and management of mpox disease in

32 191 Hospitals in Amhara region, Northwest Ethiopia, 2022.
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35 Confidence levels of HCW
36 Characteristics Low Medium High X2 P-

37 confidence | confidence | confidence value
Religion of HCW
40 Orthodox 136 79 97 4.047 10.670
41 Muslim 70 49 52
42 Protestant 36 30 29
43 Others* 17 8 17
44 Visiting (WHO, CDC and
other amenable websites)
47 No 189 104 121 7.718 | 0.021
48 Yes 70 62 74
49 Occupational category
50 Physician 50 29 63 14.442 | 0.001
Nurse and others** 209 137 132
53 Year of experience
54 <5 years 100 57 67 1.187 | 0.553
55 >5 years 159 109 128

N
©
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Working hospital

working CSPH 177 108 132 0.518 ]0.772

primary hospital 82 58 63
Sex

Male 179 118 140 0.424 |0.809

Female 80 48 55
Participate morning session

No 142 74 96 4385 |0.112

Yes 117 92 99
PHEM training
No 215 135 117 36.086 | 0.001
Yes 44 31 78
Age of HCW
<30 years 142 86 83 9.691 | 0.046
30-35 years 49 38 59
> 35 years 68 42 53
The Highest level of
formal education
Diploma 22 20 21 5.923 10.432
Degree 184 119 126
masters (MPH/MSC) 30 13 24
Specialist 23 14 24
HCWs Profession
Pharmacist 26 12 12 40.79 10.197
Nurse 86 66 55
health officer 20 16 11
Midwife 40 22 26
General practitioner 23 19 29
Laboratory professional 15 11 7
Anastasia 7 6 10
Environmental health 7 2 4
Gynecologist 4 3 4
Internist 7 5 11
IESPS 5 0 6
Surgeon 5 2 10
Neurologist 1 0 1
Ophthalmologist 1 0 1
Dentist 2 0 0
Radiologist 2 0 1
Ophthalmic nurse 1 0 3
Others™*** 7 2 4
Attitude
Negative attitude 239 113 46 11.37 10.003
Positive attitude 122 72 28

15
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©

! =
2 S
2 192  Note: other**- (health officer, midwife, Laboratory professional, Environmental health, g
5 193  pharmacist and Dentist), Specialist*- gynecologist, Internist, Surgeon, Neurologist, i
6 e
7 194  Ophthalmologist, Dentist, Radiologist. Others*- Catholic, Jobha, etc., Others****- Others*- =
g 195  psychiatric, nurse, neurology. Physician- GP and any specialist doctors. g
1? 196  HCWs confidence level in diagnosis and management of mpox 3 5’;
12 g E
@ w

12 197  The overall proportion of HCWs who had high confidence level in diagnosis and management of > 2
< 3

15 3 3
16 198  mpox disease was found to be 31.5% [95% CI: 27.9%, 35.2%]. Similarly, 26.8% [95% CI: 23.2%, § ??,
17 & %
18 199  30.3%] and 41.8% [95% CI: 38.1%, 45.4%] of HCWs expressed medium and low confidence level % §
19 3 5
P (o]

;? 200 in their ability to diagnose and manage mpox disease, respectively. Aside from that, 22.1% [95% s g
@ o

;g 201 CI: 19.0%, 25.5%] of HCWs had higher confidence level in diagnosis and 20.2% [95% CI: 17.2%, S
24 amE
25 202 23.4%] of them had higher confidence level in management of mpox disease (Figure 2). % N
26 2SR
27 gg ;
28 203 HCWs knowledge and attitude towards mpox 53¢
29 w2
30 =59
Q.

31 204 Although about 41.7% [95% CI: 37.9%, 45.8%] of HCWs were less knowledgeable, more than %%3
32 ot =
© =0

; i 205  half 361(58.2%) of them responded that mpox virus is prevented by frequent hand washing for at g é;i
=M=

203

22 206  least 20 s with soap and water or alcohol. Similarly, beyond half 328(52.9%) of them responded @ =
> 3

37 > 2
38 207 that antibiotics can be used to treat mpox disease. However, only 36.9% of HCWs had knowledge S %
39 g g
2(1) 208  on contaminated environment-to-person transmissions of mpox and 34.3% of them responded that i %
3 o

a 3

g 209 mpox is a bacterial disease. About 44.4% of physicians and only 27.6% of nurses and other g o
“4 5 ¢
45 210  professionals had higher knowledge about mpox (Figure 3). 5 3
46 % ©
47 _ , . SIS
48 211 Regarding the HCWs attitude towards mpox, only 35.8% [95% CI: 32.3, 39.6] of them had positive 8 &
49 g &
50 212  attitude leaving the majority 64.2 % [95% CI: 60.4, 67.7] of the HCWs with negative attitude. %
51 2
g g 213 Higher percentage (42.3%) of physicians had positive attitude towards mpox virus compared to ;q
=2

54 o
s5 214 nurses and other professionals (33.9%) (Figure 3). S
56 =
57 2
58 16 a
59 ®
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Factors associated with HCWs confidence level in diagnosing and managing mpox

disease

In binary ordinal logistic regression analysis, variables such as working hospital standards, sex,
work experience, occupational category, regular participation in morning sessions, exposure
PHEM training, attitude, visiting WHO, CDC, and other websites, and age group, were selected
as candidate for multivariable ordinal logistic regression analysis. During the multivariable ordinal
logistic regression analysis, variables such as positive attitude, aged 30 — 35 years old, professional
category and habit of visiting the WHO, CDC, and other amenable websites were found to be

significantly associated with the outcome variable.

The HCWs with a cut of point value < 13.97% were classified as having a low confidence level,
given that they were working in a primary hospital, being female, having < 5 years of work
experience, being a nurse and other health professionals, not participating in a morning session,
not receiving PHEM training, having a negative attitude, not visiting the WHO, CDC, and other
websites, and aged < 30 years old as opposed to between 30-35 years. Similarly, the HCWs with
a cut of point value > 2.083 were classified as having a higher confidence level, given that the
above variables were kept similar with their reference. Additionally, participants with a cut of
point value between 0.8603 and 2.083 were considered to have medium confidence level where

the independent variables were kept similar with their reference.

The odds of higher confidence level vs. lower or medium confidence level in diagnosing and
managing mpox disease was 1.59 times (AOR =1.596, 95% CI: 1.158, 2.198) higher for the HCWs
who regularly visit the WHO, CDC, and other potential websites than those who do not visit the

websites when other variables were kept constant. The odds of higher confidence vs. lower or

17
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1

2

i 237  medium confidence level was 1.9 times (AOR = 1.899, 95% CI: 1.318, 2.734) higher for
6 238  physicians in comparison to being nurses and other professionals when the other variables are kept
7

8 239  constant. Similarly, the odds of higher versus lower or medium confidence level in managing and
9

1? 240  diagnosing mpox disease was 1.6 (AOR = 1.637, 95% CI: 1.118, 2.397) times greater for HCWs
:g 241  if their age is 30-35 years compared to less than 30 years old when the other variables were kept
14

15 242 constant.

16

17

18 243 Moreover, the odds of higher versus lower or medium confidence level in managing and
20 244  diagnosing mpox disease was 2.8 times (AOR = 2.799, 95% CI: 1.942, 4.035) greater for HCWs
245  who had exposure PHEM training than their counterparts. Lastly, the odds of higher confidence
25 246 level vs. lower or medium confidence level in managing and diagnosing mpox disease was 1.72
27 247  times (AOR =1.724, 95% CI: 1.258, 2.362) greater for HCWs who had positive attitudes than their
29 248  counterparts when the other variables were kept constant (Table 2).

32 249  Table 2: Multivariable ordinal logistic regression of factors associated with HCWs Confidence

34 250 level in diagnosis and management of mpox disease in hospitals in Amhara Region, Northwest
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37

38 Characteristics Confidence levels of | Std. AOR [95% conf. | P-
ig HCW Error interval] value
41 Low | Medium | High

42 visiting (WHO,

43 CDC and other

44 websites)

22 No 189 [ 104 121 |1 1

47 Yes 70 62 74 0.261 1.596[1.158, 2.198] | 0.004
48 Occupational

49 category

50 nurse and others* | 209 137 132 |1 1

; Physician 50 29 63 |1.353 1.899[1.318,2.734] | 0.001
53 Year of

54 experience

55 <5 years 100 57 67 1 1

56 >5 years 159 109 128 | 0.212 1.297[0.94, 1.789] 0.113
57
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Working hospital

Primary 82 58 63 1 1

working CSHP 177 108 132 [ 0.165 0.989[0.714,1.372] | 0.950

Sex

Female 80 48 55 1 1

Male 179 118 140 | 0.187 1.096(0.783, 1.532) | 0.594

Participate

morning session

No 142 |74 96 1 1

Yes 117 |92 99 0.194 1.253[0.925,1.699] | 0.145

PHEM training

No 215 135 117 |1 1

Yes 44 31 78 0.522 2.799[1.942,4.035] | 0.001

Age of HCW

<30 years 142 | 86 83 0.318 1

30-35 years 49 38 59 0.221 1.637[1.118,2.397] | 0.011

> 35 years 68 42 53 1 1.202[0.834, 1.731] | 0.322

Attitude

Negative attitude | 239 | 113 46 1 1

Positive attitude | 122 |72 28 0.277 1.724[1.258, 2.362] | 0.001

Cutl 0.274 0.860[0.324, 1.396]

Cut2 0.284 2.084[ 1.527, 2.641]
Discussions

The HCWs should be equipped with the required knowledge and confidence in clinically
diagnosing and managing mpox disease in areas where there is scarce resources to install testing
laboratories. However, this is a predominant challenge that the HCWs faced in the current mpox
outbreak, which requires not only an intensive prevention strategy including vaccination but also
early detection, quick response, and proper management of affected patients. This study was
designed to assess the HCWs confidence level in diagnosing and management of mpox disease in
hospitals in Amhara Region. The findings of this study is important to design interventions that

strengthen HCWs’ preparedness for mitigations and responses towards the outbreak [52].

19
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©
1 g
2 S
2 262 The overall proportion of HCWs who had high confidence level in managing and diagnosing mpox g
5 . . . . . 2
6 263 disease was 31.5% [95% CI: 27.7%, 35.2%]. Even though the differences in the cut off points in g’
c
7 o
8 264  determining the outcome and the study participants, similar proportion (34.9%) was reported by )
9 g
1(1) 265  the study conducted in Indonesia [53]. 3 5:‘
12 g E
13 266  Similarly, the proportion of HCWs who had higher confidence level in managing the mpox % §
5 3
12 267  diseases was found to be 32.1% [95% CI: 28.2%, 35.7%]. However, higher proportions (P = § %
-
17 Q N
18 268  47.5%) [46] and (P = 38.9%) [18] was reported in studies conducted in Kuwait and Jordan, =3 g
19 3 9
20 269  respectively. Likewise, the proportion of HCWs who had higher confidence level to diagnose the s %
21 5 R
«Q
;g 270  disease was also determined to be 35.0% [95% CI: 31.3%, 38.7%]. Similar proportions were 5] %1
< [
24 o me
25 271  reported by studies conducted in Kuwait (32.3%) and Jordan (38.0%) [18, 46]. % gf)
26 se 8
27 R
28 272 In this study, those HCWs aged 30-35 years old had higher confidence level in diagnosing and 239
©3s
29 DN
30 273  management of mpox disease compared to those HCWs aged less than 30 years old. This finding 5% §
31 2z
gg 274  may be due to the fact that HCWs in this age-range capitalized on their knowledge and prior §i§
© >3
3@
gg 275  clinical experiences such as with the COVID-19 pandemic to better manage the mpox outbreak. 5 @%
=] ==
36 a- 3
37 276 Inaddition, HCWs in this age category may have a habit of searching new facts and updates about § %
38 S o
39 277  emerging and re-emerging epidemics. This study also found that those HCWs with positive = %
40 e =
Y
2; 278  attitude had higher confidence in diagnosing and managing mpox diseases compared to those a %
w -~
43 3 o
44 279 HCWs with negative attitude. This may be because having a positive attitude towards ) ;
45 T o
46 280 understanding mpox helps HCWs thrive in searching for new information regarding the diagnosis % 2
47 e o
[e) N
22 281  and management of the disease. The information seeking behavior might help the HCWs to < ;
(2]
7>
50 . . . . . Q
57 282  develop higher level of confidence towards the management and diagnosis of the disease. This %
52 o
53 283  contemplation was also supported by the current study, which revealed that those HCWs who had 3
54 g
gg 284  visited different websites such as the WHO and CDC websites had higher odds of high level of 8
3.
57 _?D
58 20 a
59 ®
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confidence in diagnosing and managing mpox diseases compared to those who had not. The mere
reason behind this might be due to WHO and other partners like CDC might release accurate and
updated information on daily basis regarding the signs and symptoms, transmission, prevention,
and treatment the virus and the global strategies for the prevention and control of mpox outbreaks
[54]. The importance of prior information about the mpox virus was mentioned to be an
independent predictor of higher level of confidence among general practitioners as those general
practitioners who had received information of mpox virus during their medical education had
higher confidence than those who had never received such information[55]. Therefore, visiting
different websites could improve HCWs’ knowledge and attitude about mpox, leading to a high

level of confidence in the diagnosis and management of re-emerging viruses.

Like another study conducted in Jordan[18], this study identified that physicians (GPs and
Specialists) had higher confidence level in diagnosing and managing mpox disease compared to
nurses and other professionals. The possible explanation might be due to the physicians’ higher
and intensive educational exposure during their medical education, which might help them
understand the fundamental sciences of communicable diseases like mpox virus. In addition, the
physicians might have an opportunity to attend regional and international conferences during such
type of pandemics, which updates them with the current worldwide understanding about the
diseases. This was explained by the study conducted in Indonesia, which suggested that, attending
national conferences (at least one) helps general practitioners equip with better confidence [53].
Another possible reason might be because physicians such as specialists have practical experiences
in the management and diagnosis of similar pandemics such as COVID 19, which help them to be
sensitive to potentially threatening mpox virus pandemics across the globe. In contrast to our

finding and these justifications, a study conducted in Kuwait[46] reported nurses displayed higher
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1
2
2 308  self-reported confidence levels to diagnose and manage the disease. The possible reason might be
6 309 the differences in the variable categorization, this study categorized the variable into dichotomous
7
8 310 variable (GPs and specialists Vs Nurse and other professionals); however, the later study
9

10 311 categorized the variable into four categories.

13 312 Those HCWs who had recieved training about public health epidemic-prone diseases had higher
313  confidence level in diagnosis and management of mpox disease. Previous studies conducted in
18 314  Indonesia [53], Australia [56] and Italy [57] agreed with our findings that receiving information
20 315  during medical training was significantly associated with goods knowledge about mpox, which
316 increases their confidence level. The level of HCWs’ confidence increased with prolonged
55 317  attachment and trainings in healthcare centers [56], as adequate training and continuing medical
27 318  education are important to ensure the buildup of confidences in diagnosing and management of

29 319  infectious diseases[58].

320 Conclusions

* (s3gv) Jnauadns juswaublasug
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35 321  The overall HCWs’ confidence level in diagnosing and managing mpox disease in Amhara region
37322  was low compared to what was recommended by WHO. Those modifiable variables such as
323  positive attitude, professional category (being a GP and specialist doctor), age, and visiting the
42 324 WHO, CDC, and other amenable websites were found to be significantly associated with higher
44 325 HCWSs’ confidence level in diagnosing and managing mpox disease. Raising awareness and
326  confidence level of HCWs in diagnosing and managing mpox disease can strengthens their

49 327  preparedness for the mitigation and response of the emerging threat of mpox. For instance, training
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51 328 on the WHO’s rapid interim guideline for the clinical management and infection prevention and

>3 329  control (IPC) of mpox should be given for all HCWs in the study area [59]. Additionally, those
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physicians with higher confidence level in diagnosing and managing should share their knowledge

and skills with nurses and other health professionals.

Ethics approval and consent to participate

Ethical approval was obtained from the Institutional Review Board (IRB) with protocol number:
No./RCS/70024/26 of the Debretabor University, College of Medicine and Health Sciences.
Before data collection, formal permission letters were obtained from each hospital. Similarly,
facility heads were communicated through supporting letters and informed about the purpose of
the study before actual data collection. Informed verbal consent were obtained from the sampled
HCWs. The respondents were also informed that they have the full right to withdraw or refuse at
any time during interviewing. Data confidentiality was maintained by avoiding possible identifiers,

such as exchanging the names of study participants with identification numbers.
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Health Emergency Management; WHO: World Health Organization.
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Figure 1: Map of Amhara region and hospitals sample taken about confidence level of mpox

disease at health care workers, Northwest Ethiopia, 2022.

Figure 1: HCWs confidence level in diagnosing and management of mpox disease in Hospitals in

Ambhara region, northwest Ethiopia, 2022.

Figure 3: HCWs knowledge on questions related to the diagnosing, management, prevention and

control of mpox disease in Hospitals in Amhara region, northwest Ethiopia, 2022.
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Figure 1: Map of Amhara region and hospitals sample taken about confidence level of mpox

45 disease at health care workers, Northwest Ethiopia, 2022.
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DIAGNOSIS AND MANAGEMENT OF MPOX

Frequent hands washing at least 20's with soap prevent mpox..

mpox spreads by during pregnancy to the fetus, during or after birth
Pustules on the skin are the signs or symptoms of mpox
Antibiotics are used to treat mpox

paracetamol is one management option for mpox patients

Symptomatic supportive care is to be considered in management of..

mpox usually a self-limited diseases

Avoiding contact with objective by sick person can prevent spread ..

Avoiding contact with a person that has a rash can prevent mpox
Avoiding contact with sick animal can prevent spread of disease
mpox is caused by a virus

mpox is spread from human to humans

mpox is spread from animals to humans

mpox is spread from humans to animals

mpox is a bacterial disease infection

mpox spreads from person-to-person by mouth-to-mouth

rash of face, is one of the signs or symptoms of mpox

swollen lymph nodes is signs or symptoms of mpox

back pain and lower energy is signs /symptoms of mpox
muscle aches is signs or symptoms of mpox

headache is one of the signs or symptoms of mpox

onset of symptoms is 6 to 13 days, but ranges 5 to 21 days
mpox and smallpox have similar signs and symptoms

mpox occurs in primarily in tropical rainforest areas of Africa
Reporting symptoms of mpox is important to prevent mpox
Fever is the common signs or symptoms of mpox

Avoiding contact with wild animals prevent further mpox
mpox spreads by mouth-to-skin contact ( oral sex)

mpox spreads from person-to-person by skin-to-skin

mpox can be treated with the available antiviral medications
Antibiotics are effective in mpox treatment

mpox spreads by face-to-face (such as talking, breathing etc)
mpox spreads by contaminated Environments to person
Vaccination is available to prevent mpox

There is no treatment for mpox until now
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Figure 3: HCWSs knowledge on questions related to the diagnosing, management, prevention and

control of mpox disease in Hospitals in Amhara region, northwest Ethiopia, 2022.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salfojouyoal Jejiwis pue ‘Bulurel) |y ‘Buluiw erep pue 1xa] 01 pale[al sasn Joj Buipnjoul ‘ybliAdoo Agq paloslold

* (s3gv) Jnauadns juswaublasug
| 8p anbiydeibollgig sousby 1e Gzoz ‘g aunr uo /wod fwg uadoflwg/:dny woly pspeojumoq 20z AINC G U0 T6.080-£202-uadolwag/9eTT 0T se paysiignd 1si1y :uado CING

Page 32 of 47


http://bmjopen.bmj.com/

Page 33 of 47 BMJ Open

©
1 g
2
; :
2 Content validity format >
5 3
6 Title of the tools validated: Assessing healthcare workers’ confidence levels in diagnosis and o
7 o
8 management of emerging infectious virus of human monkeypox at Amhara Region. o
>
i 2
10 Dear experts!! v B
11 S B
12 . : : . 8 r
13 We beseech your expert opinion and on the degree of relevance of each item being measured. This 0] Q
:‘5‘ instrument will be used to our study entitled “Assessing healthcare workers’ confidence levels in z<: §
o o
16 diagnosis and management of emerging infectious virus of human monkeypox at Amhara Region™. 2 E
17 a L
18 . : . . . . _ Z Q
19 This instrument are provided below to guide you in your analysis. Please use the following rating = 9
. > . o . o 8
20 scales and rate each item as objective as possible in your view. s 2
21 R
22 D frel 5 >
23 egree of relevance S
(&
;g 1= the item is not relevant for measured outcome. 855
= DN
26 2= the item is somewhat relevant for measured outcome %‘:SD S
27 83g
28 3= the item is relevant for measured outcome 532
29 . S w2
30 4= the item is highly relevant for measured outcome XE9
Q.
31 § z o
> c 213
33 o33
34 3%z
35 =R
S.No Not Somewhat | Relevant (3 : 2|5
> ®) T highy €78
;7; relevant | relevant (2) =[S
o relevant (4 | 3
39 Questionaries (1) (Zg- o
40 e |3
41 Diagnosis related questions of mpox 2|3
o
42 . . e
43 1 Does Monkeypox is spread from animals 5|3
a4 to humans 21<
45 T | o
46 2 Does Monkeypox is caused by a virus 3 2
47 © 19
48 3 Does Monkeypox is spread from human 8 | &
50 to humans 3
- >
g; 4 Does Monkeypox is spread from humans 5]
©
53 to animals S
54 @
55 2
56 S
57 ]
58 2
59 %
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o

5 Monkeypox occurs in primarily in tropical
rainforest areas of Africa and is
occasionally exported to other region
6 Does monkeypox spreads from person-to-
person by skin-to-skin (such as touching 2
or vaginal/anal sex) g
7 Does monkeypox spreads from person-to- é
person by Close contact or face-to-face é
(such as talking, breathing or singing close E:
to one another which can generate g
droplets or short-range aerosols) %
8 Does monkeypox spreads from person-to- 2"
person by mouth-to-skin contact (such as % g
oral sex or kissing the skin) gé
9 Reporting symptoms of Monkeypox to %%
local health authorities is important to gg
prevent further disease transmission §§
10 Avoiding contact with wild animals (alive gs
or dead) essential to prevent further gﬁ
monkeypox transmission E; '
11 Fever is the common signs or symptoms g
of human monkeypox a
12 Does monkeypox spreads by %
contaminated environment from person- ?_J
to-person with the monkeypox virus: g
13 Monkeypox is a bacterial disease infection §
14 Monkeypox and smallpox have similar E
signs and symptoms |
15 The interval from infection to onset of

symptoms is usually from 6 to 13 days but

can range from 5 to 21 days
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16 headache is one of the signs or symptoms
of human monkeypox
17 muscle aches is one of the signs or
symptoms of human monkeypox
18 back pain and lower energy is one of the 3
signs or symptoms of human monkeypox g
19 swollen lymph nodes is one of the signs E
or symptoms of human monkeypox é
20 | rash of face, palms of the hands, soles of %
the feet, groin, genital and/or anal regions g
is one of the signs or symptoms of human u%
monkeypox S
21 Does monkeypox spreads from person-to- % E
person by mouth-to-mouth (such as %‘é
kissing) = a
22 Does monkeypox spreads from person-to- %g’
person by the virus can also spread during %%
pregnancy to the fetus, during or after E’EJ
birth gﬂ}
23 Frequent hands washing for at least 20 s >
with soap and water or alcohol based hand g
sanitizers is essential to prevent further g
monkeypox transmission %
24 Pustules on the skin are one of the signs or ?T
symptoms of human Monkeypox g
25 Avoiding contact with any objectives that §
have been in contact with sick animal can E
prevent spread of disease |
26 Avoiding contact with any person that has

a rash can prevent spread of disease
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27 Avoiding contact with any objective that
has been in contact with sick person can
prevent spread of disease
28 Monkeypox usually a self-limited disease
with the symptoms lasting from 2 to 4 2
weeks g
Management related questions of mpox g
1 Monkeypox can be treated with the é
available antiviral medications ‘%
2 Antibiotics are effective in monkeypox 3
treatment %
=
3 Vaccination is available to prevent human S
monkeypox % .
4 Symptomatic supportive care is to be %‘%
considered in the management of §§
Monkeypox disease ig
5 One management option for monkeypox %g
patients who are symptomatic is to use g”é
paracetamol gﬂ
6 Antibiotics are used to treat human ";
monkeypox §
7 There is no treatment for monkeypox until é
now %
Preparedness related questions of mpox 957
1 Diagnose monkeypox virus based on your é
current status? §
2 Diagnoses monkeypox virus based your é
current facility diagnostic test?
3 Do you manage monkey poxvirus cases,

in this situation?
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Does rapid response team (RRT) ready to
manage unusual events like monkeypox

virus cases, in this situation?

Do you participate rapid response team
(RRT) activities to manage unusual events

like monkeypox virus?

Do you face public health threatening
events like COVID-19 in the previous
working time that helps to cope the
current and future emerging events like

manage monkeypox virus?

is there any strong triage room in your

health facility to diagnose unusual events

=

Is there enough medical equipment to

manage monkeypox cases?

Do you manage monkeypox cases, based

on your facility medication commaodities

o T

Attitude related questions of mpox

Monkeypox spread worldwide due to the

role of male homosexuals

1V ‘Buluilu e1gp pue 1xal 01 pale|all sasn Joj|Buipnjoul ‘1ybliAdod Aq paloalold
* (e3aavy) Inanadnehuswaubliasu3

I am skeptical about the official
explanation regarding the cause of virus

emergence

o

I do not trust the information about the

viruses from scientific experts

I do not trust the information about the

viruses from scientific experts

‘saifojouyoa) Jejiuis pue ‘ﬁu!u!m[l

The spread of viruses is a deliberate
attempt to reduce the size of the global

population
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6 The spread of viruses is a deliberate
attempt by governments to gain political
control
7 The spread of viruses is a deliberate
attempt by global companies to take 2
control %
8 Lockdowns in response to emerging g
infection are aimed for mass surveillance é
and to control every aspect of our lives E:
9 Lockdowns in response to emerging g
infection are aimed for mass surveillance %
and to destabilize the economy for 2"
financial gain % .
10 Lockdown is a way to terrify, isolate, and g‘g
demoralize a society as a whole in order to %E
reshape society to fit specific interests gg
11 Viruses are biological weapons ié
manufactured by the superpowers to take 84
global control gﬁ
12 The mainstream media is deliberately
feeding us misinformation about the virus
and lockdown
13 Monkeypox was a plot by globalists to

destroy religion by banning gatherings

Name and signature of experts

date
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! S
@)

;
5 @
: :
7 o
8 No Questionaries Expl | Exp2 | Exp3 | Exp4 | Exp5 | Exp6 Item 2
9 P P P Number content e
10 of validity ol B
1 agreements | ratio (I-CVR) | U | &
12 Diagnosis related ol kB
13 Part-1 quegtions &l 8
14 Does Monkeypox is <| g
15 1 | spread from animals 8|5
16 to humans 4 33 3 4 4 6 1| &| S
17 &l o
18 , | Does Monkeypox is 28
; g caused by a virus 4 42 4 4 4 6 1 é— %
51 Does Monkeypox is 2
22 3 | spread from human to Sl e
23 humans 4 4 3 3 4 4 6 1| €| &
24 Does Monkeypox is amE
25 4 | spread from humans 7N
26 to animals 4 3 2 4 4 4 5| 0.8333333| %€
27 Monkeypox occurs in o2 ‘;
28 primarily in tropical B2
29 rainforest areas of T2
5 . . X E O

30 Africa and is oB 8
31 occasionally exported 2R8
32 to another region 2 4 4 4 3 4 5| 08333333| £F3
33 Does monkeypox -5
34 Sh=
35 spreads from person- S0hE
to-person by skin-to- S

36 6 . « o
37 skin (such as > 3
38 touching or = %
39 vaginal/anal sex) 4 4 4 3 4 4 6 1 é; >
40 Does monkeypox al 3
41 spreads from person- g2l 8
42 to-person by Close = 3
43 contact or face-to- 3| 9
44 | face (such as talking, B ¢
45 breathing or singing g @
46 close to one another 3|2
47 which can generate RS
48 droplets or short- gl g
49 range aerosols) 3 4 3|4 4 4 6 1| 8| 3
30 Does monkeypox 2
g; spreads from person- S
=3 8 to-person by mouth- ®
c4 to-skin contact _(sqch =
55 as ora! sex or Kissing %
56 the skin) 4 4 3 3 4 4 6 1 6 S
57 ]
58 g
59 ®
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Reporting symptoms
of Monkeypox to
local health
authorities is
important to prevent
further disease
transmission

2 4 4 4 5 0.8333333

10

Avoiding contact
with wild animals
(alive or dead)
essential to prevent
further monkeypox
transmission

4 4 4 4 5 0.8333333

11

Fever is the common
signs or symptoms of
human monkeypox

12

Does monkeypox
spreads by
contaminated
environment from
person-to-person with
the monkeypox virus:

13

Monkeypox is a
bacterial disease
infection

4 4 4 3 5 0.8333333

TUowoubIoSUg

14

Monkeypox and
smallpox have similar
signs and symptoms

15

The interval from
infection to onset of
symptoms is usually
from 6 to 13 days but
can range from 5 to
21 days

3 2 4 4 5 0.8333333

(STgV) Imeredn

16

headache is one of
the signs or
symptoms of human
monkeypox

17

muscle aches is one
of the signs or
symptoms of human
monkeypox

18

back pain and lower
energy is one of the

signs or symptoms of
human monkeypox

'sa160|guyoal Te|Iiufs pue ‘Builsel] v ‘Buluiw eeP pue 1xp¥101 pa1g|Sy sasn o) Bulpn|Sui ‘1ybii&loo Ag pa1da10idy?

()]

19

swollen lymph nodes
is one of the signs or
symptoms of human
monkeypox
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1

2

3 rash of face, palms of

4 the hands, soles of

Z the feet, groin, genital

7 20 | and/or anal regions is

8 one of the signs or

9 symptoms of human

10 monkeypox 2 4 4 4 5 0.8333333 3,

1 Does monkeypox S

12 spreads from person- 8

13 21 | to-person by mouth- 4

14 to-mouth (such as g

15 Kissing) 4 4 4 4 6 1 8

16 Does monkeypox 2

17 spreads from person- =)

18 to-person by the virus -

19 22 | can also spread a

20 during pregnancy to s

21 the fetus, during or 3

22 after birth 4 4 4 3 6 1| &

23 Frequent hands c

24 . @ m

25 washm_g for at least %

2% 20 s with soap and =4

7 o3 | water or alcohol- =B

... aB

28 based hand sanitizers =B

29 is essential to prevent =0

30 further monkeypox 25

31 transmission 4 4 4 4 6 1| &R

32 Pustules on the skin %_:f

33 oq | @r€One of the signs 8P

34 or symptoms of 37

35 human Monkeypox 4 4 3 4 5| 0.8333333| &5

36 Avoiding contact 5;

37 with any objectives =

38 o5 | that have been in 5

39 contact with sick El

2(1) animal can prevent 4 »
spread of disease 4 4 4 6 1 &

42 — =

43 Aymdmg contact 5

44 26 with any person that 5

45 has a rash can prevent =

46 spread of disease 3 4 4 4 6 1 =3

47 Avoiding contact 3

48 with any objective e

49 97 that has been in 3

50 contact with sick

51 person can prevent

52 spread of disease 4 4 3 4 6 1 6

53

54

55

56

57

58

59
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28

Monkeypox usually a
self-limited disease
with the symptoms
lasting from 2 to 4
weeks

[e)]

Part-2

Management
related question

Monkeypox can be
treated with the
available antiviral
medications

Antibiotics are
effective in
monkeypox treatment

Vaccination is
available to prevent
human monkeypox

Symptomatic
supportive care is to
be considered in the
management of
Monkeypox disease

One management
option for
monkeypox patients
who are symptomatic
is to use paracetamol

Antibiotics are used
to treat human
monkeypox

(STgv) Imereuns Tuswaubosug

There is no treatment
for monkeypox until
now

Part-3

Preparedness
related question

Diagnose monkeypox
virus based on your
current status?

Diagnoses
monkeypox Vvirus
based your current
facility diagnostic
test?

4 4 2 4 5 0.8333333

Jg160jouyoa] UBYIWIS plUe ‘Buided |v ‘BLFuIw e1g@pue 1xa1 01 paf@|al sasn Joj Bepnjoul IY611AdoSAq pa1oalpid

Do you manage
monkey poxvirus
cases, in this
situation?
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©

1 g
2 0
©

3 Does rapid response g
4 team (RRT) ready to =
Z manage unusual 5
7 4 | events like =
8 monkeypox Vvirus 7
- . >

9 cases, in this 2
10 situation? 4 4 4 4 2 4 5 0.8333333 5_0 o
1 Do you participate S| B
12 rapid response team S| =
13 5 | (RRT) activities to &l 8
14 manage unusual gl g
15 events like 8| o
16 monkeypox virus? 4 4 4 4 4 4 6 1| 8|3
17 Do you face public Y
18 health threatening 2R
19 events like COVID- 3| 8
20 19 in the previous 5 3
21 g | working time that al 5
22 helps to cope the S| 2
;i current and future She
55 emerging events like % %i
2% manage monkeypox o053
57 virus? 4 4 4 4 4 4 6 1 § B S
28 is there any strong =B g
29 triage room in your =3
30 7 | health facility to =59
31 diagnose unusual S2a
32 events 4 4 4 4 4 3 6 1| ef=
33 Is there enough 553
34 g | medical equipment to S mZ
35 manage monkeypox 5 @2
36 cases? 4 4 4 4 3 4 6 1] €%
37 Do you manage =l s
38 monkeypox cases, 2| g
39 9 | based on your facility 3 g
2(1) medicati(_)r_l ol 5
42 commodities 4 4 4 4 4 4 6 1 §L %
43 Part-4 Attitu_de related g e
44 questions | &
45 Monkeypox spread g i
46 worldwide due to the S| 5
47 1 ol &
48 role of male ol ®
29 homosexuals 4 4 4 4 4 4 6 1 g 2
50 I am skeptical about 1
51 the official %
52 2 | explanation regarding @
53 the cause of virus =
54 emergence 4 4 4 4 2 4 5 0.8333333 5 §
55 S
56 E;
57 féb
s :
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| do not trust the
information about the
viruses from
scientific experts

| do not trust the
information about the
viruses from
scientific experts

The spread of viruses
is a deliberate attempt
to reduce the size of
the global population

The spread of viruses
is a deliberate attempt
by governments to
gain political control

The spread of viruses
is a deliberate attempt
by global companies
to take control

Lockdowns in
response to emerging
infection are aimed
for mass surveillance
and to control every
aspect of our lives

Lockdowns in
response to emerging
infection are aimed
for mass surveillance
and to destabilize the
economy for financial
gain

10

Lockdown is a way to
terrify, isolate, and
demoralize a society
as a whole in order to
reshape society to fit
specific interests

11

Viruses are biological
weapons
manufactured by the
superpowers to take
global control

12

The mainstream
media is deliberately
feeding us
misinformation about
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1

2

3 the virus and 4 4 4

g lockdown

6

7

8

9 Monkeypox was a

10 13 plot by glo_ba}llsts to o

11 destroy religion by S

12 banning gatherings 4 414 4 3 4 6 1 &

13 32

14 Totall 225 217 212 219 213 222 329 | 54.8333333 g

15 Proportion of §

16 relevance 0.99 1| 09 1| 0.93 1 0.962 0.96199 | <

1; Average proportion S

19 of items judged as =

20 relevance across the 2

21 6 experts 0.9561 E

22 =

23 c

2 Calculated content validity ratio part by part 3

26 5

27 Diagnosis related Management related 2

;g Questions Score Questions Score S
@
X

30 -~

31 SUM of (I-CVI) 26.66666667 SUM of (I-CV1) 7 2
o

32 S-CVI Average (sum of I- S-CVI Average (sum of I-CVI/No &

33 CVI/No of questions) 0.952380952 of questions) 1 )

34 Total universal S

22 agreement 160 Total universal agreement 2| 3
>

37 UA = Total agreement/ UA = Total agreement/ No. =

gg No. Items 0952380952 ltems 1| &

40 S-CVI Relevance (sum of 5

41 UA/ Number of S-CVI Relevance (sum of UA/ ”a’

42 questions 0.952380952 Number of questions 1 w

43 3

44 o)

45 @

46 Preparedness related %

47 For Knowledge Score Questions Score S

48 <

49 SUM of (I-CVI) 33.66667 SUM of (I-CVI) 8.6667 | &

50

51 S-CVI Average (sum of I-CVI/No S-CVI Average (sum of I-CVI/No

52 of questions) 0.961905 of questions) 0.963

53

gg Total universal agreement 202 Total universal agreement 52

56

57

58

59
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UA = Total agreement/ No. Items 0.961905 UA = Total agreement/ No. Items 0.963
S-CVI Relevance (sum of UA/ S-CVI Relevance (sum of UA/
Number of guestions 0.961905 Number of questions 0.963
o
o
]
g
For Confidence level Score Attitude related Questions | Score %
o
©
SUM of (I-CVI) 42.33333333 SUM of (I-CVI) 11.5 =
«Q
S-CVI Average (sum of I- S-CVI Average (sum of I- %
CVI/No of questions) 0.962121212 CVI/No of questions) 0.884615 3
c
Total universal agreement 254 Total universal agreement 69 E
UA = Total agreement/ No. UA = Total agreement/ No. 3
Items 0.962121212 ltems 0.884615 c
S-CVI Relevance (sum of UA/ S-CVI Relevance (sum of UA/ ‘é
Number of questions 0.962121212 Number of questions 0.884615 3
o
g
g
The overall the questionnaire CVR oy
)
QD
SUM of (I-CVI) 54.83333333 3
]
S-CVI Average (sum of I-CVI/No of questions) 0.961988304 3
Total universal agreement 329 >
UA = Total agreement/ No. Items 0.961988304 s
>
S-CVI Relevance (sum of UA/ Number of questions 0.961988304 2
a
Legends: el
CVI = content validity index %
(¢}
I-CVI = Item- content validity index %
S-CVI = Scale - content validity index S
UA = universal agreement e
(2]

UA = Total agreement/ No. Items

I-CV = Number of agreement (per item) / Number of experts

S-CVI = I-CVI/Number of items

recorded for at least six= 0.8333
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies

Item Page
No Recommendation No
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title | 1, 3, &4
or the abstract
(b) Provide in the abstract an informative and balanced summary of 1,3, &4
what was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation 6,7&8
being reported
Objectives 3 State specific objectives, including any prespecified hypotheses
Methods
Study design Present key elements of study design early in the paper
Setting Describe the setting, locations, and relevant dates, including periods
of recruitment, exposure, follow-up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of 9
selection of participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential 11
confounders, and effect modifiers. Give diagnostic criteria, if
applicable
Data sources/ 8* For each variable of interest, give sources of data and details of 10
measurement methods of assessment (measurement). Describe comparability of
assessment methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 12
Study size 10 Explain how the study size was arrived at 10
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 10
applicable, describe which groupings were chosen and why
Statistical methods 12 (a) Describe all statistical methods, including those used to control 13
for confounding
(b) Describe any methods used to examine subgroups and interactions | 13
(c) Explain how missing data were addressed 13
(d) If applicable, describe analytical methods taking account of 13
sampling strategy
(e) Describe any sensitivity analyses
Results
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers | 13
potentially eligible, examined for eligibility, confirmed eligible,
included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage 13
(c) Consider use of a flow diagram
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, 14 &15
clinical, social) and information on exposures and potential
confounders
(b) Indicate number of participants with missing data for each 14 & 15
variable of interest
Outcome data 15*  Report numbers of outcome events or summary measures 15,16,17
& 18
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Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted | 15,16,17
estimates and their precision (eg, 95% confidence interval). Make & 18
clear which confounders were adjusted for and why they were
included
(b) Report category boundaries when continuous variables were 15,16,17
categorized & 18
(c) If relevant, consider translating estimates of relative risk into 15,16,17
absolute risk for a meaningful time period & 18

Other analyses 17 Report other analyses done—eg analyses of subgroups and
interactions, and sensitivity analyses

Discussion

Key results 18 Summarise key results with reference to study objectives 19, 20

&21

Limitations 19 Discuss limitations of the study, taking into account sources of 19, 20
potential bias or imprecision. Discuss both direction and magnitude &21
of any potential bias

Interpretation 20 Give a cautious overall interpretation of results considering 19, 20
objectives, limitations, multiplicity of analyses, results from similar &21
studies, and other relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study results 19, 20

&21

Other information

Funding 22 Give the source of funding and the role of the funders for the present | 23

study and, if applicable, for the original study on which the present
article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and
published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely
available on the Web sites of PL0oS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is
available at www.strobe-statement.org.
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