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Introduction
Middle East respiratory syndrome (MERS) is a respirato-
ry disease caused by a coronavirus (MERS-CoV). The dis-
ease was first reported in Saudi Arabia in 2012. Coronavi-
ruses are a large family of viruses that can cause various 
diseases from colds to severe acute respiratory syndrome 
(SARS) (1). Since it was first reported in 2012 to 27 April 
2017, 1952 laboratory-confirmed cases of infection with 
MERS-CoV have been reported to the World Health Or-
ganization (WHO), including at least 693 related deaths 
(2). Cases of MERS have been reported in 27 countries in 
and around the Arabian peninsula, including the Islamic 
Republic of Iran, and more distant countries – Germany, 
United Kingdom, United States of America, Korea, Tur-
key, Egypt and Malaysia – as a result of travel to affected 
countries (3). In the Islamic Republic of Iran, a cluster of 
the disease was reported in five people in 2014 (4) and an-
other case was reported in 2015 (5).

The disease is transmitted through direct or indirect 
contact with infected camel secretions and/or droplets 

of people with the virus. Symptoms of MERS resemble 
those of influenza-like illness with fever, cough and 
severe dyspnoea (6). No vaccines and treatments are 
available for the disease. The highest prevalence of MERS 
is reported from health centres (1,7). In Korea (8) and 
Jeddah, Saudi Arabia (9), for example, the disease spread 
through contact with affected people in hospital. Disease 
transmission through common interpersonal contact 
between people is unknown in the community. 

Since most reported cases of MERS are from 
the Middle East, and Iranians frequently travel to 
neighbouring Arab countries, including Saudi Arabia 
(10), health care personnel in the Islamic Republic of Iran 
need to have an understanding of the disease and the 
infection control measures that should be used (11). At 
the same time, health care providers may have concerns 
about occupational safety and disease transmission to 
friends and family while providing health services to 
patients with MERS. To manage coronavirus diseases, 
it is therefore essential to evaluate the knowledge and 
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attitudes of health care providers about the disease in 
order to determine the extent to which they are prepared 
for the necessary measures for this disease and to provide 
in-service training where required (12). 

Given that the disease has emerged quite recently, 
few studies have been conducted and a limited number 
of instruments developed to assess the knowledge and 
attitudes of health care providers about MERS-CoV. 
Despite the importance of a valid and reliable instrument 
to evaluate health care workers knowledge and attitudes 
about the virus and the disease, a review of the literature 
suggests inadequacies in the design and psychometry of 
existing tools (10,13–17).

Researchers in Saudi Arabia used a questionnaire 
to examine the knowledge and attitudes of health care 
providers about MERS-CoV in 2015 (13), but the results 
for content validity ratio and content validity index 
of the items was not reported, nor was the reliability 
of the questionnaire, even though these measures 
were done. In another similar study in Saudi Arabia 
(10), the questionnaire used was evaluated for face and 
content validity but no results were presented for the 
content validity ratio and index. The Cronbach alpha for 
reliability of the questionnaire was given as 0.74, but it 
was not clear whether this value applied to the attitude 
or knowledge scale. In a study in the Republic of Korea 
on knowledge, preventive behaviour and risk perception 
of nursing students at the outbreak of MERS-CoV in the 
country, the authors reported the content validity index 
and Kuder–Richardson values, but they provided no data 
on the content validity ratio, face validity and construct 
validity (14). A study in Turkey on the knowledge, attitude, 
and practices of Hajj and Umra pilgrims about MERS did 
not report the validity and reliability of the questionnaire 
used (15). Similarly, these measures were not reported in a 
study on the knowledge of physicians about MERS-CoV 
in Pakistan (16) and another study on the knowledge, 
attitude and practices of health care providers in Saudi 
Arabia (17).

Reliable and valid instruments to measure the 
knowledge and attitude of health care providers about 
coronaviruses are also lacking in the Islamic Republic of 
Iran. This study, therefore, aimed to develop and evaluate 
a knowledge and attitude scale for MERS-CoV.

Methods
Study design
A methodological study with cross-sectional data collec-
tion was conducted to develop a knowledge and attitude 
scale for nurses about MERS-CoV and make a psycho-
metric evaluation.

Development of the scale
Guidelines on MERS were obtained from the websites of 
WHO, Centers for Disease Control and Prevention (CDC), 
USA and the Iranian Centre for Communicable Disease 
Management. The guidelines were analysed for quantita-
tive content and the aspects of MERS that a nurse should 

be aware of. Scopus, PubMed, ProQuest and Google 
Scholar, and Iranmedex, Scientific Information Database 
(SID) and MagIran in the Islamic Republic of Iran were 
searched for articles and related tools. A combined search 
method was used in order to incorporate dimensions and 
attributes not identified previously. Keywords used were: 
knowledge, attitude, design, psychometry and Middle 
East respiratory syndrome. In the literature review, the 
questionnaire designed by Nour and colleagues in 2015 
was used to extract knowledge and attitude items after 
obtaining permission from the developers of the ques-
tionnaire (13). 

The scale was divided in two sections. The first part 
contained the knowledge items with six dimensions and 
46 items in a triple-choice response scale (true, false and 
don’t know). The dimensions were: nature of the disease 
(eight items), transmission of the disease (five items), 
characteristics of people infected by the coronavirus 
(three items), prevention (three items), actions in dealing 
with suspected, probable and confirmed cases (24 items), 
and precautionary measures by health care providers 
(three items). The second part of the scale contained items 
on attitude including 11 items with a 5-point Likert scale 
(strongly agree, agree, uncertain, disagree and strongly 
disagree).

Face and content validity
The validity of the scale was assessed though face and 
content validity. Ten nurses working at Tabriz University 
of Medical Sciences were selected by convenience sam-
pling and were interviewed to get their views on the ap-
pearance, simplicity, and understandability of the items. 
The nurses were also asked to judge the importance of 
the items for assessing knowledge and attitudes about 
MERS-CoV using a 5-point Likert scale: 1, unimportant; 2, 
slightly important; 3, important; 4, very important; and 5, 
extremely important. For each item, an impact score was 
calculated by the number nurses who scored the item 4 
or 5 in the importance scale multiplied by the mean score 
of the item’s importance. Items with impact scores of less 
than 1.5 were excluded from the questionnaire (18).

A panel of 11 experts was then selected: four experts in 
infection control working in selected hospitals in Tabriz, 
four infectious disease specialists—one each from Imam 
Reza Hospital in Tabriz, the Centre for Infectious Diseases 
Control, the Treatment Department of East Azerbaijan 
Province and the Iranian Centre for Communicable 
Disease Control—and three researchers and lecturer 
in emerging diseases at the Faculty of Nursing and 
Midwifery of Tabriz University of Medical Sciences. 
After obtaining necessary permission from the Ethics 
Committee of Tabriz University of Medical Sciences, the 
experts were sent the revised scale after face validity and 
invited to undertake content validity assessment. All the 
11 experts responded.

To examine the content validity ratio, the panellists 
were asked to rate the items on the scale as: necessary, 
useful but not necessary, or not necessary. Then, the 
content validity ratio for each item was calculated with 
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the formula: content validity ratio = (Ne–N/2)/N/2, where 
N is the number of panellists in the content validity 
evaluation and Ne is the number of panellists who rated 
the item as essential (19). Items with a content validity 
ratio value less than 0.62 (the critical value in the Lawshe 
table for 11 panellists) were excluded (19). 

After excluding items in the content validity 
assessment, the content validity index of the scale was 
determined according to the Waltz and Bausell criteria 
(20). The comments of the 11 experts on the relevance 
of each item to whatever had to be measured were 
assessed based on the following responses: not relevant, 
item needs some revision, relevant but needs minor 
revision, and very relevant (20). Experts were also asked 
to comment on the face validity of items in order to 
correct them accordingly. The content validity index 
was calculated for each item and as an average for the 
whole scale (S-CVI/Ave). To calculate the content validity 
index of each item, the number of panellists who judged 
the item as very relevant and relevant but needs minor 
revision was divided by the total number of panellists.

Items with content validity indexes greater than 0.79 
were retained in the scale, those with content validity 
indexes between 0.70 and 0.79 were revised, and those 
with content validity indexes less than 0.70 were excluded 
(21). The content validity index values of all the items 
were averaged to obtain the S-CVI/Ave for the knowledge 
and attitude scales.

Construct validity 
To determine the construct validity of the scale, 155 nurs-
es were randomly selected from hospitals affiliated with 
Tabriz University of Medical Sciences (Table 1). The nurs-
es self-completed the knowledge and attitude scales that 
had been revised after face and content validity between 
October 2016 and April 2017. Exploratory factor analysis 
was used, applying the Kaiser–Meyer–Olkin test for 
sampling adequacy, the Bartlett test of sphericity, princi-
pal component analysis, scree plot and varimax rotation 
with a cut-off point of 0.4 for factor loading to extract the 
dimensions of the scale or for the simplification of inter-
related measures to discover patterns in a set of variables 
(22). 

Reliability assessment
Internal consistency and stability reliability were used 
to determine the reliability of the revised scale. In a pi-
lot study with 25 randomly selected nurses working in 
a research environment, the internal consistency of the 
knowledge scale was determined using the Kuder–Rich-
ardson-21 formula and that of the attitude scale was as-
certained by the Cronbach alpha method. In order to de-
termine the stability of both scales, the same 25 nurses 
completed the scales two weeks later and the intraclass 
correlation coefficients were calculated for the scores.

Data analysis
Data were analysed using SPSS, version 21. The Pearson 
correlation coefficient was calculated and exploratory 

factor analysis done. P < 0.05 was considered statistically 
significant.

Ethical considerations
This study was approved by the ethics committee of 
Tabriz University of Medical Sciences (IR.TBZMED.
REC.1395.1065). All stages of data collection were carried 
out with the agreement of the managers of the study 
hospitals and head nurses. Prior to data collection, the re-
search objectives were explained to participating nurses 
and their written informed consent was obtained. They 
were assured of the confidentiality of their answers and 
that they had the right to withdraw from the study at any 
time.

Results
Face and content validity
Based on the qualitative judgment of the 10 nurses of the 
completeness of the dimensions of the knowledge scale, 
an additional dimension was added called “treatment 
of the disease”. For this new dimension, five items were 
generated based on the Iranian, WHO and CDC guide-
lines. The content validity of these new items were then 
evaluated.

In addition, items were added to the following 
dimensions.
•	 Nature of the disease: (i) the coronavirus is contagious 

up to 24 hours after fever and other symptoms have 
gone.

•	 Transmission of the disease: (i) disease transmission 
from asymptomatic patients and/or those in the 
disease incubation period, (ii) communicability of 
MERS by injection of a needle infected with patient’s 
secretions and (iii) communicability of MERS from 

Table 1 Participants’ characteristics
Characteristic Mean (SD)
Age (years) 31.40 (6.57)

Years of nursing experience 7.28 (6.24)

Years in current position 4.11 (4.11)

No. (%) (n = 155)

Sex

Female 137 (88.4)

Male 18 (11.6)

Degree

Diploma 2 (1.3)

Bachelor 145 (93.5)

Masters 8 (5.2)

Position

Paramedic 3 (1.9)

Nurse 144 (92.9)

Head nurse 4 (2.6)

Supervisor 4 (2.6)

SD: standard deviation.
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deceased patients.
•	 Actions in dealing with suspected, probable and 

confirmed cases: (i) cleaning all contaminated 
surfaces with a diluted (10%) bleach solution (ii. 
elimination of MERS-COV by70% alcohol. 

•	 Precautionary measures by health care providers: 
(i) use of personal protective equipment by those 
responsible for the transfer of deceased patients. 
After face and content validity, the knowledge scale 

had seven dimensions with 61 items. S-CVI/Ave was 0.80.
In the attitude scale, based on the comments of the 

11 panellists, an item was excluded (coronavirus infection 
can be treated at home), 10 items were corrected, and 
seven items were added to the content validity: dimension 
1, statements 1–5 and 10, dimensions 2, statement 5 
(Table 2). This resulted in a 17-item attitude scale in one 
dimension. S-CVI/Ave was 0.91.

Construct validity
In the exploratory factor analysis for the items of the 
attitude questionnaire, the sampling adequacy was ex-
amined with the Kaiser–Meyer–Olkin test which gave 
a result of 0.758. The Bartlett test was used to determine 
whether the correlation matrix obtained was significant-
ly different from zero and could be justified based on fac-
tor analysis (P < 0.001). In exploratory factor analysis us-

ing varimax rotation, two components with eigenvalues 
greater than 1.0 were extracted which explained 45.72% of 
the variance. The first component with 11 items account-
ed for 27.72% of the variance and was called “fear and 
threats of MERS-CoV”. The second component accounted 
for 18.0% of the variance with five items and was called 
“beliefs about the prevention of MERS-CoV” (Table 2).

To assess the validity of the knowledge scale, the 
sampling adequacy was examined by the Kaiser–Meyer–
Olkin test which gave a result of 0.864 and the Bartlett 
test was significant (P < 0.001). In the exploratory factor 
analysis using varimax rotation, five components with 
eigenvalues more than 1.0 were extracted which explained 
41.23% of the variance. The first component with nine 
items accounted for 5.30% of the variance and was called 
“nature of the disease” The second component with 
seven items accounted for 4.63% of the variance and was 
called “transmission of the disease”. The third component 
with 20 items accounted for 18.54% of the variance and 
was called “actions in dealing with suspected, probable 
and confirmed cases”. The fourth component with five 
items accounted for 15.5% of the variance and was called 
“precautionary measures by health care providers”. 
Finally, the fifth component with five items accounted 
for 5.15% of the variance and was called “treatment of the 
disease” (Table 3).

Table 2 Results of exploratory factor analysis using a rotated component matrix for attitude to Middle East respiratory syndrome 
coronavirus (MERS-CoV) infection
Dimensions of attitude scale Factor load
Dimension 1: Fear and threats of MERS-CoV (27.72% of variance )

I am afraid of working in places where patients suspected of MERS-CoV infection are 
admitted/cared for

0.80

I am afraid of caring for a patient with MERS-CoV infection 0.79

Despite the use of personal protective equipment and observing infection 
transmission precautions, the risk of MERS-CoV infection is high among health care 
staff

0.61

I think that the equipment and facilities required to protect health care workers from 
MERS-CoV have not been sufficiently provided in the care settings

0.60

Higher pay should be received when caring for patients with MERS-CoV infection 0.56

I am afraid that a family member of mine may be affected by MERS-CoV infection 0.55

In case of MERS-CoV outbreak, schools and workplaces should be closed 0.51

MERS-CoV is highly transmissible in hospital 0.49

Health education has no effect on the prevention of MERS-CoV infection 0.48

I think that training on MERS-CoV is effective in protecting me from the disease in 
case of likely exposure (Reverse-scored)

0.45

Caring for patients with MERS-CoV infection may be a threat to health care personnel 0.40

Dimension 2: Beliefs about prevention of MERS-CoV disease (18.0% of variance)

Public health agencies can control Outbreak of MERS 0.75

MERS can have a negative effect on the economies of the countries involved 0.74

It is important to report suspected cases to health authorities 0.72

MERS is preventable 0.64

It is imperative to use a surgical mask when working with the patient with MERS 0.57

Total amount of explained variance: 45.72% of variance
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Table 3 Results of exploratory factor analysis using the rotational component matrix for knowledge of Middle East respiratory 
syndrome coronavirus (MERS-CoV) infection 
Dimensions of knowledge scale Factor load
Dimension 1: Nature of the disease (5.3% of variance)

The symptoms of MERS are fever with/without chilling, cough, and dyspnea 0.60

Recommended diagnostic approach in human is sampling of upper and 
lower airways secretions and PCR (polymerase chain reaction) examination

0.57

People infected with MERS-CoV typically travelled to countries near the 
Arabian Peninsula

0.54

Some types of fruit-eating bats are the main sourse of the disease in wildlife 0.70

The causative agent of MERS-CoV is coronavirus 0.46

MERS-CoV can be eliminated with 70% alcohol 0.41

MERS-CoV can be prevented with the injection of a vaccine (Reverse-scored) 0.47

The incubation period of MERS is 2–14 days 0.59

The coronavirus can survive for 48 h in the environment 0.42

Dimension 2: Transmission of disease (4.63% of variance)

MERS-CoV is transmitted through direct contact with respiratory tract 
secretions

0.51

The disease can be transmitted through direct contact with contaminated 
camel’s secretions, including urine, saliva, respiratory secretions, and blood

0.66

The disease can be transmitted through the consumption of raw products 
and raw/half-baked meat of infected camels

0.65

MERS-CoV is transmissible through haemodialysis (Reverse-scored) 0.47

Camels are one of the sources of transmission of MERS-CoV to human 0.41

MERS-CoV is probably transmissible from infected deceased patients 0.76

The disease can be transmitted from asymptomatic patients or those who are 
in the latent period of the disease (Reverse-scored)

0.84

Dimension 3: Actions in dealing with suspected, probable and confirmed cases 
(18.54% of variance)

The use of personal protective equipment is necessary during aerosol 
production procedures, such as suction sputum sampling and intubation

0.81

The complete collection of data, including disease history, clinical 
presentation, complications and completion of the relevant form are required 
after confirmed diagnosis of MERS-CoV infection 

0.79

Suspected cases of MERA-CoV infection after triage should be taken into care 
in a negative pressure respiratory isolation room

0.79

Training and observation of standard precautionary measures are required 
by care-giving personnel in suspected and probable cases of MERS-CoV 
infection

0.72

It is advisable to sample all respiratory secretions from all patients admitted 
to the hospital with a primary diagnosis of pneumonia and suspicion of 
MERS-CoV infection

0.67

Suspected and probable cases of MERS-CoV infection must be reported 
immediately to the infectious disease control centre

0.67

A complete list should be provided of all people who have been in contact 
with the confirmed patient with MERS-CoV infection 

0.66

The use of N95 masks is necessary when sampling of induced sputum from 
patients suspected of MERS-CoV infection

0.64

Visitors to patients with suspected, probable and confirmed cases of MERS-
CoV infection should be limited both in hospital and at home

0.64

The number of care-giving personnel for suspected, probable and confirmed 
cases of MERS-CoV infection, including physicians and nurses, should be 
limited and certain.

0.64

Exposed people with symptoms of fever, cough and diarrhoea should have 
sputum samples taken and PCR testing

0.63
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The correlation matrix in Table 4 shows significant 
correlations between total knowledge scores and total 
attitude scores (P < 0.001), beliefs about the prevention of 
MERS-CoV (P < 0.001) and the fears and threats of MERS-
CoV (P = 0.019).

Reliability
The total internal consistency of the knowledge scale, 
assessed using Kuder–Richardson-21, was 0.94; its five 
dimensions Kuder–Richardson-21 ranged from 0.72 to 

Table 3 Results of exploratory factor analysis using the rotational component matrix for knowledge of Middle East respiratory 
syndrome coronavirus (MERS-CoV) infection (concluded)
Dimensions of knowledge scale Factor load

Admitted patients should be hospitalized in the respiratory isolation room, 
preferably with negative pressure

0.62

All members of the family of a patient with MERS-CoV infection are 
considered to have a history of contact with the disease

0.49

If no isolation room is available, patients with a diagnosis of MERS-CoV 
infection can be put in the same room with beds 1 m apart

0.40

After confirming the diagnosis of MERS-CoV infection, patient’s contacts in 
the past 14 days must be checked and controlled

0.42

After diagnosis of MERS-CoV infection, it is necessary to find possible 
patients among those who have been in contact with the patient

0.51

The N95 mask is required to be put on when entering the room of a patient 
with MERS-CoV infection and caring at a distance of 2 m from the patient

0.43

A person with mild symptoms of MERS must remain at home until 
resolution of clinical symptoms and negative results of the PCR test

0.55

Patients with MERS-CoV infection admitted to an isolation room should 
use a surgical mask when moving and leaving the room for diagnostic and 
therapeutic procedures

0.48

All surfaces contaminated by the patients with MERS-CoV infection should 
be cleaned with diluted (10%) bleaching solution

0.57

Dimension 4: Precautionary measures by health care providers (5.15% 
of variance )

Droplet precautions should be followed by health care providers in dealing 
with suspected, probable and confirmed cases of MERS-CoV infection

0.40

Contact precautions should be followed by health care providers in dealing 
with suspected, probable and confirmed cases of MERS-CoV infection

0.65

People in the high-risk group with heart, lung and kidney disease can be 
selected as care providers at home and in hospital (Reverse-scored)

0.62

Standard precautions should be followed by health care providers in dealing 
with suspected, probable and confirmed cases of MERS-CoV infection

0.60

Airborne precautions should be followed by health care providers in dealing 
with suspected, probable and confirmed cases of MERS-CoV infection

0.56

Dimension 5: Treatment of the disease (5.15% of variance)

Oxygen therapy should be given to all cases of severe MERS with acute 
respiratory infection

0.52

Antibiotic therapy is required for the treatment of pneumonia until 
confirmation of suspected cases of MERS-CoV infection

0.76

Ventilation with an endotracheal tube must be carried out in patients with 
confirmed or suspected coronaviruses with clinical manifestations of acute 
respiratory distress syndrome

0.74

High doses of systemic corticosteroids should be avoided in patients with 
confirmed or suspected MERS-CoV infection and clinical manifestations of 
viral pneumonia

0.61

Treatment for patients with MERS-CoV infection is currently symptomatic 0.54

Total amount of variance explained: 4123% of variance
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0.93. The internal consistency of the attitude scale was 
evaluated using the Cronbach alpha which gave values of 
0.81, 0.73 and 0.82 for the dimensions of fears and threats 
of MERS-CoV, beliefs about the prevention of MERS-CoV, 
and for the entire scale respectively. When the question-
naire was assessed again after a two-week interval in the 
same sample of nurses, the value of the intraclass corre-
lation coefficient for the entire knowledge scale was 0.91 
and ranged from 0.76–0.88 for its dimensions. Intraclass 
correlation coefficient values for the two dimensions 
of attitude were 0.85 for beliefs about the prevention of 
MERS-CoV and 0.89 for fears and threats of MERS-CoV, 
and 0.89 for the entire scale (Table 5).

Scoring of the instrument
Our final MERS-CoV instrument is composed of both 
knowledge and attitude scales. The knowledge scale 
includes five domains and 46 items in a triple-choice 
response scale (true, false and don’t know) including: 
actions to deal with suspected, probable and confirmed 
cases (20 items), nature of the disease (9 items), precau-
tionary measures by health care providers (5 items), 
treatment of the disease (5 items) and transmission of 
the disease (5 items). True answers scored 1 point and 
others scored 0. A high score on the knowledge scale rep-
resents a high level of knowledge about MERS disease. 
The principle for scoring these scales is the same in all 
cases: (i) Estimate the sum of the items that contribute 
to the subscale – this is the raw score and (ii)  Use a lin-
ear transformation to standardize the raw score so that 
scores range from 0 to 100 – a higher score represents 
a higher level of knowledge. The linear transformation 
score is derived as follows: linear transformation score 
= (raw score – minimum total score)/(maximum total 
score – minimum total score) × 100. For example, in the 
subscale of actions to deal with suspected, probable and 
confirmed cases, the range of scores is 0 to 20 and the 
linear transformation score is equal to (raw score – 0)/
(20 – 0) × 100.

The attitude scale includes two domains, one with 
11 items (fears and threats of MERS-CoV) and one with 
five (beliefs about the prevention of MERS-CoV) which 
are rated on a 5-point Likert response scale. Therefore, 
scores in the two subscales range from 11 to 55, and 5 to 25 
respectively. For example, in the first subscale of attitude, 
the linear transformation score is (raw score – 11)/(55 – 11) 
×100.

Discussion
We aimed to design and psychometrically evaluate an in-
strument and to assess nurses’ knowledge of and attitude 
to MERS-CoV. Acceptable S-CVI/Ave values of 0.80 and 
0.91 were obtained for the knowledge and attitude scales 
respectively (21,23).

In the exploratory factor analysis of the knowledge 
and attitude scales, the Kaiser–Meyer–Olkin sampling 
adequacy indexes (0.864 and 0.758 respectively) and 
Bartlett’s test (P < 0.001) indicated that implementation 
of factor analysis was justifiable based on the correlation 
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matrix obtained in the sample. A Kaiser–Meyer–Olkin 
level greater than 0.5 allows factor analysis (24).

The internal consistency of the knowledge scale 
assessed by the Kuder–Richardson-21 formula equalled 
to 0.94 for the total knowledge scale and 0.72–0.93 for its 
dimensions. Cronbach alpha values of 0.73 and 0.81 were 
obtained for the dimensions of the attitude scale; values 
equal to or higher than 0.7 are acceptable and indicative 
of internal consistency of a scale (25). The intraclass 
correlation coefficient for the entire knowledge scale was 
0.91 and that for the attitudes scale was 0.89; values equal 
to or more than 0.4 are acceptable (26), indicating that the 
questionnaires developed in our study was stable and 
reliable.

Following exploratory factor analysis, the knowledge 
scale items were categorized in five dimensions. The 
dimension that explained the greatest score variance 
in the knowledge scale (18.45%) was actions in dealing 
with suspected, probable and confirmed cases. This 
dimension addresses measures on infection control, 
isolation, disinfection of surfaces, and actions in dealing 
with suspected, probable and confirmed cases (27). 
Nature of the disease explained 5.30% of the variance; 
this dimension focuses on the causative agent, disease 
reservoirs, diagnosis path, incubation period and the 
disease symptoms (28,29). Precautionary actions by health 
care providers explained 5.15% of the score variance; 
this dimension emphasizes standard precautions, 
airborne and contact precautions, and high-risk groups 
(30). Treatment of the disease explained 5.15% of the 
score variance; this dimension concentrates on disease 
treatment approaches (30). Finally, disease transmission 
explained 4.63% of the variance; this dimension refers 
to the ways the disease is transmitted from animals 
to humans and/or from infected individuals to others 
(8,31,32).

Attitude items were categorized into two dimensions 

(fears and threats of MERS-CoV) which explained 27.72% 
of the variance, and beliefs about prevention of MERS-
CoV which explained 18.0% of the variance. The items 
of our scale on fears and threats of the disease are not 
consistent with those of the Korean study (14). This can be 
explained by the fact that the researchers developed the 
questionnaire based on one that assessed the public fear 
of severe acute respiratory syndrome.

The findings of our study are in line with a study in 
Saudi Arabia in 2014 with regard to knowledge questions 
(nature, etiology, symptoms, consequences, transmission, 
prevention and treatment). However, no measures were 
included in the Saudi Arabian questionnaire dealing 
with suspected, probable and confirmed cases, and 
precautions (10). All items in our questionnaire are also 
consistent with those used in a 2015 study in Saudi Arabia 
on the knowledge, attitude and practice of health care 
providers, although some of their questions had more 
than one answer (13). Moreover, three dimensions of our 
knowledge scale (nature, and treatment and prevention 
of the disease) agree with that of a Chinese study in 2015 
that investigated MERS and knowledge, attitudes and 
practices of medical students related to MERS (33).

To the best of our knowledge, our study is one of 
the most rigorous studies to develop a reliable and valid 
instrument for assessing the knowledge and attitude of 
nurses in the front line of health care provision for people 
with MERS-CoV infection (34). We used face and content 
validity (quantitative and qualitative) methods, construct 
validity using exploratory factor analysis, and scale 
reliability using two methods of internal consistency 
and stability. Another significant feature of our study 
is using CDC and WHO guidelines on MERS as well as 
those of the Iranian Centre for Communicable Diseases. 
In addition, relevant scientific literature was reviewed to 
determine the content domains of MERS and generate 
items for the knowledge and attitude scales.

Table 5 Intraclass correlation coefficient, Cronbach alpha values, Kuder–Richardson-21 reliability coefficient the knowledge and 
attitude scales and subscales
Scale Number of items Cronbach alpha Intraclass correlation 

coefficient

Attitude scale on MERS-CoV

Dimension 1: fears and threats of MERS-CoV 11 0.81 0.89

Dimension 2: beliefs about the prevention of MERS-CoV 5 0.73 0.85

Total 16 0.82 0.89

Knowledge scale on MERS Number of items Kuder–Richardson-21 Intraclass correlation 
coefficient

Dimension 1: nature of the disease 9 0.75 0.76

Dimension 2: transmission of the disease 7 0.82 0.87

Dimension 3: actions in dealing with suspected, probable and 
confirmed cases

20 0.93 0.85

Dimension 4: precautionary measures by health care providers 5 0.72 0.88

Dimension 5: treatment of the disease 5 0.81 0.79

Total 46 0.94 0.91

MERS: Middle East respiratory syndrome. 
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إعداد استبيان لتقييم معلومات واتجاهات الممرضين الإيرانيين تجاه متلازمة الشرق الأوسط التنفسية
معصومة عبد الله، أكرم قهرمانيان، شهلا شهبازي، فرشيد رضائي، بهروز نقيلي، محمد أصغري جعفر أبادي

الخلاصة:
الخلفية: حظيت استعدادات الرعاية الصحية باهتمام متزايد مع ظهور متلازمة الشرق الأوسط التنفسية، مما يتطلب أدوات صالحة لتقييم معلومات 

واتجاهات العاملين الصحيين مثل الممرضين تجاه هذا المرض.
الأهداف: هدفت هذه الدراسة إلى إعداد استبيان لتقييم المعلومات والاتجاهات بشأن فيروس كورونا المسبب لمتلازمة الشرق الأوسط التنفسية لدى 

الممرضين الإيرانيين. 
لتقييم  التمريض  المؤلفات. وجرى تعيين عشرة من طاقم  الدولية والوطنية وإلى مراجعة  التوجيهية  المبادئ  أُعد استبيان يستند إلى  البحث:  طرق 
موثوقية الاستبيان )المدى الذي يقيس به الاستبيان المفهوم الذي يهدف إليه(، واستعرض 11 خبيًرا الاستبيان لتحديد نسبة موثوقية محتواه ومؤشره. 

ثم أجري "تحليل العوامل الاستكشافية" على عينة عشوائية مكونة من 155 من طاقم التمريض في مدينة تبريز، بجمهورية إيران الإسلامية. 
النتائج: بعد تحديد موثوقية الوجه والمحتوى للاستبيان، استُبْقِيَ على 78 بندًا في الصيغة النهائية للاستبيان )61 للمعلومات و17 للاتجاهات(. وكان 
متوسط مؤشر صحة المحتوى لمقياس المعلومات 0.80، وقيمة مقياس المواقف 0.91. وفي تحليل العوامل الاستكشافية، استخرج خمسة أبعاد كانت 
القيم الخاصة لها أكبر من 1 ومستوى التحميل أكبر من أو يساوي 0.4 لمقياس المعلومات )46 بندًا(، واستخرج اثنان لمقياس المواقف )16 بندًا(. 

Considering the use of extensive literature review 
and expert opinion for designing this scale and the 
evidence of the validity and reliability of our MERS-
CoV knowledge and attitude scale, we recommend its 
use to assess the knowledge and attitudes of nurses and 
hospital managers before and after training courses on 
the disease and in other research.

A limitation of this study was that it was only 
conducted among nurses and in two hospitals affiliated 

to Tabriz University of Medical Sciences. Nonetheless, 
the reliability of the scale can be examined for other 
health care service providers (e.g. physicians, paramedics, 
and medical, paramedical and nursing students), and in 
different locations in the Islamic Republic of Iran or even 
other parts of the world.

Funding: Tabriz University of Medical Sciences, Islamic 
Republic of Iran (IR.TBZMED.REC.1395.1065).

Competing interest: None declared.

Mise au point d’un questionnaire pour évaluer les connaissances et les attitudes des 
personnels infirmiers iraniens vis-à-vis du Syndrome respiratoire du Moyen-Orient 
Résumé 
Contexte : Avec l'émergence du Syndrome respiratoire du Moyen-Orient (MERS), une attention croissante a été 
accordée  à la préparation en matière de soins de santé, nécessitant des outils valables pour évaluer les connaissances et 
les attitudes vis-à-vis de cette maladie chez les agents de santé, tels que les personnels infirmiers.  
Objectifs : La présente étude visait à mettre au point et à évaluer un questionnaire sur les connaissances et attitudes 
vis-à-vis du coronavirus du Syndrome respiratoire du Moyen-Orient (MERS-CoV) à l’attention des personnels infirmiers 
iraniens. 
Méthodes : Un questionnaire a été préparé sur la base des directives internationales et nationales et d’une revue de la 
littérature. Dix membres du personnel infirmier ont été recrutés pour évaluer la validité apparente et 11 experts ont 
examiné l'instrument pour déterminer le ratio et l'indice de validité du contenu. Une analyse factorielle exploratoire 
a ensuite été réalisée sur un échantillon aléatoire de 155 personnels infirmiers dans la ville de Tabriz, en République 
islamique d'Iran. 
Résultats : Après avoir déterminé la validité apparente et du contenu, 78 items (61 pour les connaissances et 17 pour les 
attitudes) ont été retenus dans la version finale du questionnaire. L'échelle des connaissances avait un indice de validité 
du contenu moyen de 0,80 et l'échelle d’attitudes une valeur de 0,91. À l'analyse factorielle exploratoire, cinq dimensions 
ayant des valeurs propres supérieures à 1 et un coefficient de saturation supérieur ou égal à 0,4 ont été extraites pour 
l'échelle des connaissances (46 items) et deux pour l'échelle d'attitudes (16 items). Le coefficient de Kuder-Richardson 
formule 21 et le coefficient de corrélation intra-classe pour l'échelle des connaissances étaient respectivement de 0,94 
et 0,91. Dans l'échelle d'attitudes, le coefficient alpha de Cronbach et le coefficient de corrélation intra-classe étaient 
respectivement de 0,82 et 0,89. 
Conclusions : L'échelle mise au point dans cette étude est fiable et stable. Elle constitue également un instrument 
approprié pour évaluer les connaissances et les attitudes des personnels infirmiers au sujet du MERS-CoV. 
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