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Abstract 

Background: Nurses are the best sources of health-related information and services for individuals, 

appropriate preparation of nurses from risk is crucial. However, it is crucial to evaluate the risk 

faced by nurses owing to COVID-19 in order to protect their general well being and to provide more 

effective care. Aim: This study aims to culturally revise, adapt and evaluate the validity and 

reliability of COVID-19 Pandemic Risk Assessment and Management Scale for Nurses. Design: A 

descriptive cross-sectional study design was used among nurses. Subjects: There are two types of 

subjects: First group includes, a sample of convenience nurses from all categories of nursing 

personnel working in governmental universities and quarantine hospitals in Egypt their total (n = 

498); second group, includes, a jury committee (n = 35). Tools: Two tools were used to collect the 

data, tool (1); COVID-19 Pandemic Risk Assessment and Management Scale (CPRAMS);tool 

(2)Health Care Workers Risk Assessment and Management Interim Guidance. Results: The results 

revealed that97.54% of jury group agreed about the whole scale for COVID-19 virus risk 

assessment and management adapted for nurses (CRAM). In addition the CRAMS for Nurses 

revealed a statistically significant and positive correlation with the health care workers risk 

assessment and management interim guidance at (r = 0.534 - p = 0.000). Conclusion: The COVID-

19 Pandemic Risk Assessment and Management Scale for Nurses was a valid and reliable tool to 

measure risk assessment and management of nurses related to COVID-19 virus. This tool can be 

used in clinical studies to measure risk assessment and management of nurses related to coronavirus 

(COVID-19). Recommendation: Orientation programs should include orientation about scale for 

COVID-19 virus risk assessment and management adapted for nurses to help management of risk in 

time of pandemic and improving quality of care. 
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Introduction 

Health care workers are the frontline 

soldiers against COVID-19. The risk to 

doctors, nurses and others on the front lines has 

become plain: Italy has seen at least 18 doctors 

with coronavirus die. Spain reported that more 

than 3,900 health care workers have become 

infected; We need a collective social 

determination to prevent our frontline soldiers 

from becoming patients. We must do 

everything to support health workers who, 

despite their own well-founded fears, are 

stepping directly into COVID-19’s path to aid 

the afflicted and help halt the virus has spread. 

In addition, pressure on the healthcare 

workforce will intensify all over the world in 

the coming months (Chatterjae & Kagwe, 

2020). So, Covid-19 proactive risk assessment 

is a technique used to find, get rid of, or lessen 

risks. Risk management for Covid-19 calls for 

proactive rather than reactive solutions. 

Because of this, isolation hospitals must 

develop a risk management plan that includes 

guidance for tackling COVID-19-related 

hazards while safeguarding patients, medical 

personnel, and hospital assets (Danesh et al., 

2021). 

A recent survey of National Nurses United 

(NNU) members in the US, 2020, members in 

the US, revealed that only 30% believed their 

healthcare organization had sufficient 

inventory of personal protective equipment 

(PPE) for responding to a surge event. In some 

parts of France and Italy, hospitals have run out 

of masks, forcing doctors to examine and treat 

coronavirus patients without adequate 

protection (National Nurses United, 2020). 

"Nurses are more vulnerable to Covid-19 

https://www.un.org/africarenewal/author/siddharth-chatterjee
https://www.un.org/africarenewal/author/mutahi-kagwe
https://www.nationalnursesunited.org/
https://www.nationalnursesunited.org/
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infection than the general population due to 

frequent contact with infected individuals, they 

have been required to work under stressful 

conditions without proper protective equipment 

and make difficult decisions involving ethical 

implications (WHO, 2020a;Zhang, et al., 

2020). 

According to recent research, the virus that 

causes COVID-19 spreads between people via 

droplets and close touch. Because they are on the 

front lines of the COVID-19 outbreak response, 

health care professionals are exposed to risks that 

increase their risk of contracting an infection 

(Sabetian et al., 2021).Those that interact with or 

provide care for COVID-19 patients are the 

healthcare professionals who are most at risk of 

contracting the disease. Health care workers 

(HCWs) are inevitably at high risk for infection 

as a result of this. Protecting HCWs is of 

paramount importance to WHO. It is essential to 

comprehend how COVID 19 viral exposure in 

HCW relates to risk of infection in order to 

inform infection prevention and control (IPC) 

recommendations. (Oksanen et al., 2021). 

Enterprise risk management in healthcare, 

according to the American Society for Healthcare 

Risk Management (ASHRM), encourages a 

thorough framework for risk management 

decisions that maximize value protection and 

production by managing risk and uncertainty and 

their relationships to total value (Carroll, 2016). 

Risk assessment includes processes and 

technologies that identify, evaluate, and report on 

risk-related concerns. It can become confusing 

trying to sift through the different terms dealing 

with risk, including risk assessment, risk 

management, and risk analysis. The main 

difference is breadth. The macro-level process of 

evaluating, analyzing, prioritizing, and 

developing a plan to reduce threats to an 

organization's assets and profits is known as risk 

management. A mesa-level procedure in risk 

management is risk assessment. It seeks to 

categorize threats into manageable groups and 

outline every probable effect of each risk. The 

micro-level process of analyzing risks and the 

consequences of such risks is known as risk 

analysis. (Anderson, (2020) 

Risk assessment helps you identify and 

categorize risks. In addition, it provides an outline 

for potential consequences. Processes and 

technology that assist in identifying, evaluating, 

and reporting on any risk-related issue are used in 

risk assessment procedures. Risk assessment, 

which is primarily concentrated on the 

identification and analysis phases of risk 

management, is described in National Institute of 

Standards and Technology(NIST 800-30) as a 

"key component" of the risk management process 

(Zio, 2018).  

The purpose of risk management is not to 

change the future, not to explain the past. Instead, 

risk management is the overarching umbrella 

when it comes risk. It includes both risk 

assessment and risk analysis. According to the 

simplified definition of risk management, the 

phases of identification and analysis are its main 

focus. (Damnjanovic& Reinschmidt, 2020).The 

Marquette University Risk Unit defines risk 

management as the ongoing process of 

identifying, analyzing, evaluating, and treating 

loss exposures. It also includes monitoring risk 

management and financial resources to lessen the 

negative effects of loss. The identification, 

analysis (or measurement), treatment, and 

monitoring of risk is how we commonly put it. 

(NEJM, 2018) 

A solid risk management strategy gives you 

the ability to maximize the realization of available 

opportunities to avoid risk. Management involves 

the identification, analysis, evaluation, and 

prioritization of current and potential risks. This 

allows you to address loss exposures, monitor risk 

control and financial resources in order to 

minimize possible adverse effects (Wang et al., 

2021). 

Risk management in healthcare is done by 

organizations which are conscious of the fact that 

healthcare interface poses risk. Therefore, when 

compared to organizations that don't actively 

pursue risk management, those that do are at a 

higher level in terms of maintaining service safety 

and seeking high standards of care. Risk 

management is advanced and pro-active 

methodology of tackling healthcare risks 

(Urquhart et al., 2019). Covid-19 risk 

management process is a framework for the 

actions that need to be taken, five basic steps are 

taken to manage this risk, it begins with 

identifying risks, goes on analyze risks, then the 

risk solution prioritized, a solution is 

implemented, and finally, monitored the risk 
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(Schinko et al., 2017;Wu, et al., 2020). In order 

to combat the next health threat and increase 

future pandemic preparedness, the world faces an 

unprecedented hazard that presents an 

opportunity to strengthen healthcare systems and 

promote global cooperation. However, there is no 

valid and reliable tool to assess and manage risk 

as associated with working with COVID-19 

patients. 

Significance of the study: 

The World Health Organization (WHO) 

reports that on April 13, 2019, more than 1.7 

million people contracted the disease, and 

approximately 85,000 people died as a result. 

Additionally, as of September 26, 2020, 

approximately 213 nations this illness has 

affected people all across the world, with 

32,700,000 confirmed cases and more than 

993,000 deaths. On February 14, 2020, the first 

COVID-19 positive case in Egypt was confirmed. 

(Pro MED International Society for Infectious 

Diseases, 2020).Then, the overall number of 

cases and deaths increased. Parallel to this, the 

number of infected nurses and doctors increased. 

Egypt was the eighth Arab nation and the 46th 

nation overall to have this virus as of October 

2020. More than 106,707 cases have been 

reported, and more than 6,211 people have died 

as a result. With 1,774 cases, Egypt had the 

highest rate of coronavirus infections in June.  

On June 15, 2020, the Ministry of Health 

reported 97 deaths from COVID-19, which was 

the highest fatality rate.The daily infection rate 

peaked at 365 cases at the start of the second 

wave in November 2020, but it quickly increased 

to 911 cases and 42 deaths within a matter of days 

(Remuzzi & Remuzzi, 2020). Additionally, this 

statistic changes daily. The COVID-19 pandemic 

is a remarkable global health "war" in which 

hospitals serve as the battlefields and front-line 

healthcare professionals as the combatants. 

Unprecedented professional, social, and 

psychological issues have been presented to 

nurses by COVID-19 (World Health 

Organization, 2020; Catania, et al., 2021). 

Because nurses are the best sources of health-

related information and services for individuals, 

appropriate preparation of nurses from risk is 

crucial (Labrague & De Los Santos, 2020). 

Nurses must interact with diseased or 

potentially infected people in a variety of 

healthcare settings as part of their professional 

responsibilities.   Therefore, they are at high risk 

(Saleh et al., 2021). So, it is crucial to evaluate 

the risk that nurses face as a result of COVID-19 

in order to safeguard them while also protecting 

the general we ll being of nurses and delivering 

more effective care.However, there is no valid 

and reliable tool to assess and manage risk as 

associated with working with COVID-19 

patients. The WHO, (2020) developed the interim 

guidance for risk assessment and management to 

health care worker. This study aimed to culturally 

adapt, evaluate the validity and reliability of 

COVID-19 pandemic risk assessment and 

management scale adapted for nurses. 

Aim of the study 

This study aims to culturally revise, adapt 

and evaluate validity and reliability of COVID-19 

Pandemic risk assessment and management Scale 

for nurses. 

Research objective: 

1- Revise and adapt COVID-19 Pandemic 

Risk Assessment and Management Scale 

for Nurses. 

2- Assess validity and reliability ofCOVID-19 

Pandemic Risk Assessment and 

Management Scale for Nurses. 

Subjects and Methods 

Study design 

The present study is a descriptive cross-

sectional study design among nurses, who had 

direct contact with a COVID-19 patient in 

healthcare institutions from governmental 

universities and quarantine hospitals in Egypt 

Setting: The study was conducted at 

governmental universities and quarantine 

hospitals in Egypt. 

Subject 

There are two types of subjects: 

First group, included a sample of convenience 

nurses from all nursing staff categories 

employed in Egyptian government hospitals 

and universities (n = 498) who agreed to 

take part in the study and had at least one 

year of work experience. 
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Second group, includes a jury committee (n = 

35), they were professors and experts from 

faculties of nursing at different universities 

(Mansoura University, Alexandria 

University, Ain Shams University and 

Cairo University), also , infection 

prevention control committee members and 

directors, nurse manager of governmental 

universities and quarantine hospitals. 

Instruments and data collection tools: 

It was done using an electronic self-

assessment tool. The nurses received a message 

or email with a link to the survey and a consent 

form. Thus, the probability of virus 

transmission through social contact was 

diminished. The nurses' ability to complete the 

form at their own convenience is another 

benefit of this approach. Two tools were used 

to collect the data as following: 

Tool one: Consists of two parts: 

Part 1: Form for Nurse Identification 

The researcher developed this form, which 

contains details about the nurse who cares for 

COVID-19 patients (age, gender, marital 

status, education levels, and experience years 

in nursing). 

Part 2: COVID-19 Pandemic Risk Assessment 

and Management Scale (CPRAMS): 

It was constructed based on preliminary 

WHO interim guidance, 2020; and review of 

the literature regarding infection prevention 

and control during nursing care of confirmed 

COVID-19 patients and risk management of 

exposure to COVID-19. A modification was 

made to the scale. The scale is a self- 

administered questionnaire that consists of two 

sections namely COVID-19 pandemic risk 

assessment and risk management(hospital 

precautionary measures and available services). 

Section 1: COVID-19 pandemic risk 

assessment included (24items); classified 

under the following parts: 

Part (1) consisted of two questions to cover the 

risk of Community (C) exposure to 

COVID-19 pandemic, these questions 

scored according to “Yes” or “No”. Then, 

yes, to questions C1- C2is considered 

community exposure to COVID-19 

Pandemic. 

Part (2) consisted of four questions to cover 

Health Care Facility (HCF) exposure to 

COVID-19 risk. If nurses respond ‘Yes’ to 

any of the questions HCF 1 – HCF 4 the 

health care facility is considered exposed 

to COVID-19 virus. 

Part (3) consisted of four questions to cover 

activities performed by nurses to patient 

diagnosed COVID-19. If nurses respond 

‘Yes’ to any of the questions N1 – N4 , the 

nurses are considered exposed to COVID-

19 virus in their  health care facility. 

Part (4) incorporated (14) specific questions to 

estimate the risk categorization of nurses 

exposed to COVID-19 patient; it also 

covered three subscales namely: 

A. Adherence to Infection Prevention and 

Control A(IPC) Guidelines/Procedures 

During Health Care Interactions seven 

questions  from1- 17 A (IPC)  

B. Adherence to Infection Prevention and 

Control (IPC) Measures when Performing 

Aerosol-generating ProceduresB (AGP) six 

questions  from1- 6   B (AGP)  

Scoring system: four possible responses of 

participants were measured on a Likert 

scale scored as (zero, one, two, and 

three)for the responses:Not at all, 

Occasionally, Most of the times, and all 

the times respectively. Then, quantify the 

frequency of total as follows: 

 All the times, as recommended means 

more than 95% of the time.  

 Most of the time means 50% to under 

95%;  

 Occasionally means 20% to under 50% 

,and  

 Rarely or Not at all means less than 

20%.  

C. Accidents with Biological Material 

(AWBM): One question (AWBM 1) as 

(During a health care interaction with a 

COVID-19 patient, (Did you have any type 

of accident with body fluid/respiratory 

secretions?)This question scored according 

to “Yes “or “No”. 
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Scoring system of total risk categorization: 

In the total risk categorization, the nurses 

who did not respond “All the times, as 

recommended” to questions under “Adherence 

to IPC procedures during healthcare 

interactions” (seven questions) and “Adherence 

to IPC measures when performing aerosol-

generating procedures” were classified as being 

“High risk for COVID-19 virus infection. The 

nurses who answer, “Yes” to the question, 

“Did you have any type of accident with body 

fluid secretions?” were also classified as “High 

risk.” All other answers were classified as 

“Low risk for COVID-19.” 

Section 2: COVID-19 risk management 

(hospital precautionary measures and 

available services) 
It includes eight questions to cover hospital 

precautionary measures and available services for 

nurses after contact with a patient diagnosed with 

COVID-19such as (Nurses stop interactions with 

patients for a set period of time (quarantine) after 

exposure to a confirmed COVID-19 patient until 

they are tested for COVID-19.These questions 

scored according to “Yes” or “No”. 

Tool 2: Health care workers risk assessment 

and management interim guidance: 

WHO developed the tool (2020),to compare 

validity and reliability of the COVID-19 

Pandemic Risk Assessment and Management 

Scale (CPRAMS).The tool consisted of (39) 

items grouped into seven subscales as the 

following:(1) Five items of information about the 

interviewer; (2) Nine items of information about 

health workers; (3) Six items of information on 

interactions between healthcare workers and 

COVID-19 patients; and (4) Activities of HCW 

on COVID-19 patient in healthcare facility five 

things, (5) Adherence to IPC guidelines during 

interactions with healthcare professionals seven 

things, (6) Adherence to IPC guidelines when 

performing operations that produce aerosols six 

items, and (7) Accidents involving biological 

material one item. 

The scoring system for this tool two scale uses in 

which the possible responses for some 

statement were: Yes =2, No =1 and Always 

= 3, Most of the time= 2, Occasionally = 1, 

Rarely = 0 for some statement. 

Validity of COVID-19 Pandemic risk 

assessment and management Scale 

(CPRAMS): 

The content validity index (CVI) 

The scale form's final version was assessed 

in a variety of ways: 3. Nurse Manager of 

government universities and quarantine hospitals 

in terms of content validity. 1. Professors and 

specialists from various nursing faculties. 2. 

Members and directors of infection prevention 

control committees. The applicability, 

thoroughness, and simplicity of each item on the 

scale were to be assessed by the experts. 

Construct validity  

To verify the adequacy of the sample size, 

the Kaiser–Meyer–Olkin (KMO) test was carried 

out. Bartlett’s test for sphericity was conducted to 

determine whether the correlations were 

sufficient for factor extraction for factor analysis.  

Note: Bartlett's test for Sphericity compares  

correlation matrix  to the identity matrix. 

Reliability of COVID-19 Pandemic Risk 

Assessment and Management Scale 

(CPRAMS) 

In this study, Internal consistency was 

determined using the split-half (split-half) test 

(calculated as odd-numbered and even-numbered 

questions individually) and Cronbach's Alpha 

techniques. The test-retest reliability was assessed 

using the interclass correlation coefficient (ICC), 

which looked at the link between the scale scores 

acquired from the test and retest. Researchers in 

previous studies were reported that in testing for 

invariance against time, at least 30 

individuals should be retested. (Bujang & 

Baharum, 2017). The same line for retest 

analysis in this study,after two weeks, the forms 

were reapplied to 35 participants, each of whom 

chose a nickname for themselves. In terms of 

psychometric reliability, there are three main 

categories; This category includes test-retest 

reliability, internal consistency reliability, and 

parallel forms reliability (Salkind, 2010). 

Generalized Risk Assessment and Management 

Scale was used for parallel form reliability. 

Factor Analysis of COVID-19 Pandemic 

Risk Assessment and Management Scale for 

Nurses (CPRAMS) 

The KMO test yielded a score of 0.90 for 

the 498 participants and 32 items, well above 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7488300/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7488300/
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the cut-off of 0.60 for sample size adequacy 

(Streiner et al., 2016; Lorenzo-Seva, 2003). 
Bartlett’s sphericity test gave a significant 

result of (X
2
: 1152.080, df: 19) (p < 0.001), 

indicating that a factor analysis could be done 

(Pallant, 2020). Seven factors came out with 

an Eigenvalueequal to or greater than 1.0,   

more than 5% of the variance and explains 

62.23% of the total variance. After removing 

this factors and re-running the analysis, the 

results were acceptable. The CPRAMS factor 

loadings ranged between 0.779 and 0.975 

(Tables: 3 - 5). 

Note: Eigenvalue: Each of a set of values of a 

parameter for which a differential equation has 

a nonzero solution (an eigen function) under 

given conditions. Any number such that a given 

matrix minus that number times the identity 

matrix has zero determinant. 

Ethical considerations  

The aim of this study was clarified online 

to all nurse participants.All subjects were 

informed that their participation in the study is 

volunteer. Confidentiality and anonymity of the 

subjects were assured through coding of all 

data. Subjects were informed that the content 

of the tools would be used for the research 

purpose only. The Helsinki Declaration's 

guidelines have all been followed, and 

participants have provided their informed 

consent. Contributors’ rights to withdraw from 

this study at any stage was ascertained.  

Field work 

The actual fieldwork started from the 

beginning of August to the end of 

December2021 for data collection. Each staff 

nurse spent approximately 20–25 min 

answering the COVID-19 Pandemic Risk 

Assessment and Management Scale. Retest 

analysis in this study, the jury participants were 

the forms reapplied to 35 participants after two 

weeks. 

Statistic analysis for this study: 

The Statistical Package for the Social 

Sciences, (SPSS) software version 23, SPSS 

Inc. Chicago, IL, USA) was used to organize, 

tabulate, and statistically analyze the data from 

the final sample of (498) nurses. Quality 

control was done during the coding and data 

entry phases. The data were presented using 

frequency and percentages for personal 

characteristics. Additionally, the mean standard 

deviation, factor analysis, correlations, 

Bartlett's test, and KMO test were conducted. 

Cronbach's alpha reliability coefficient was 

also calculated. 

Results 

 

Table (1):It appears from the table that a 

large percentage 58.83% of studied sample 

were staff nurses while 62.86 % of them were 

females, and 70.28% of them work in inpatient 

units. The age of participants ranged between 

(21-65) years with a mean age 

(M=38.40±SD=8.82) and 69.27% of them had 

≤10 years of experience. Concerning attended 

training activities about COVID-19 risk 

assessment and management, 73.09 % of the 

respondents attended webinars, online lectures 

or conferences. 

Table: 2 : An item analysis was carried 

out on all 32 items of the scale. The mean item 

scores ranged between 1.23 and 7.12, with 

standard deviation± (SD) between 0.94 and 

2.08. The corrected item total correlations 

ranged between 0.03 and 0.65. 

Table 3: Regarding factor loadings of  

community(C),  Health Care Facility (HCF) 

and nurses (N)  exposure to COVID-19 risk for  

items (C1 – N4 ) were displayed in Table 3,  

The Cronbach’s alpha values from 0.798 to  

0.915 were as followings; 0.798, 0.818, 0.898, 

0.903 and 0.915  about  C2, N4, HCF4, N2 and 

N3 respectively. These findings revealed that 

the Cronbach’s alpha value was high regarding 

community, Health Care Facility and nurse’s 

exposure to COVID-19 risk. 

Table 4: The results of this study showed 

that factor loadings  regarding of  risk 

categorization scale of nurses after contact with 

a patient diagnosed with COVID-19 ranged 

between 0.877 and 0.975  as the following; 

0.877, 0.893, 0.915, 0.975, and 0.975  about  

B(AGP) 4, AWBM 1, A(IPC) 2, A(IPC) 4 and 

B (AGP) 1 in that order. These findings 

exposed that the Cronbach’s alpha value was 

high regarding risk categorization scale of 

nurses after contact with a patient diagnosed 

with COVID-19. 
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Table 5: The results of this study showed 

factor loadings regarding risk management 

(RM) scale for nurses after contact with a 

patient diagnosed with COVID-19 were ranged 

between 0.779and 0.950 as the following; 

0.779, 0.891, 0.946, and 0.950 about RM5, 

RM2, RM8, and RM 1 correspondingly. These 

findings revealed that the Cronbach’s alpha 

value was high regarding Precautionary 

Measures and Services after nurse’s contact 

with a patient diagnosed with COVID-19. 

Table 6: The results of this study showed 

that Cronbach's Alpha values of the (CRAM) 

for nurses subscale was ranged between 0.85 

and 0.93. The whole scale for COVID-19 virus 

risk assessment and management adapted for 

nurses (CRAM)Cronbach's Alpha value was  

0.89, the Guttmann Split-Half coefficient was 

0.85, and the Spearman-Brown coefficient was 

0.86.  

Table 7: Regarding to the intra-class 

correlation coefficient (ICC) results of the first 

and second applications of the CRAMS for 

nurses was 0.87. 

Table 8: The findings of this study 

demonstrated a statistically significant and 

positive link between the interim risk 

assessment and management guidelines for 

healthcare workers and the CRAMS for nurses. 

(r = 0.534, p = 0.000). 

Table 9: The results in this table revealed 

that all jury group agreed about subscale in 

relation to the nurses’ exposure to COVID-19 

patients, Adherence to Infection Prevention and 

Control (IPC) guidelines during nursing care 

interactions, and Adherence to Infection 

Prevention and Control (IPC) measures when 

performing aerosol-generating procedures. As 

well, 97.54% of jury group agreed about the 

whole scale for COVID-19 virus risk 

assessment and management adapted for nurses 

(CRAM).

 

Table 1: Personal Characteristics of the Studied Sample (n=498). 

% No Items 

 

37.14 

62.86 

 

 

185 

313 

Gender  

Male 

Female 

Min-Max (21-65) 

(M=38.40± SD=8.82) 
Age  

 

6.02 

8.03 

14.05 

13.05 

58.83 

 

30 

40 

70 

65 

293 

Profession job title 
 Academic nursing staff 

 Nursing director 

 Nursing supervisor  

 Head nurse 

 Staff nurse 

 

70.28 

16.26 

7.42 

6.02 

 

350 

81 

37 

30 

Specific work area 

 Inpatient 

 Outpatient 

 Both of the above 

 Neither of the above  

 

69.27 

22.69 

8.03 

 

345 

113 

40 

Years of experience 

 ≤10  

 11-20  

 ≥21 

 

73.09 

26.90 

 

364 

134 

Attending training activities about COVID-19 

 Yes 

 No 
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Table 2: Item AnalysisofCOVID-19 Pandemic Risk Assessment and Management Scale for Nurses 

(CPRAMS). 

Items 
 

Code 

Item  

mean 

Item 

standard 

deviation 

(SD) 

Corrected 

item-total 

correlation 

Does the nurse have a history of staying in the same household or 

classroom environment? 
C1 2.55 1.50 0.50 

Do you have a history of traveling/ transferring in close proximity 

(within 1 meter) to a confirmed COVID-19 patient in any kind of 

conveyance (vehicle or ambulance)? 

C2 3.99 2.08 0.21 

Were you exposed to a confirmed COVID-19   patient?   HCF1 1.69 1.34 0.35 

Have you been in contact with a COVID-19 patient? HCF2 1.55 1.34 0.34 

Have you been in contact with a coworker who works or worked with 

COVID-19 patients? 
HCF3 1.38 0.97 0.28 

Have you been in contact with a COVID-19 positive co-worker? HCF4 2.85 1.76 0.38 

Did you provide direct care to a confirmed COVID-19 patient? N1 1.52 1.13 0.42 

Did you have face-to-face contact (within 1 meter) with a confirmed 

COVID-19 patient in a health carefacility? 
N2 2.47 1.47 0.33 

Were you present when any aerosol-generating procedures were 
performed on a COVID-19 patient? 

N3 1.93 1.22 0.52 

Did you have direct contact with the environment where the confirmed 

COVID-19 patient was cared? (e.g., bed, linen, medical equipment, 

bathroom etc.) 

N4 1.56 1.24 0.39 

During a health care interaction with a COVID-19 patient, did you wear 

personal protective equipment (PPE)?  
A (IPC)1 1.84 1.31 0.43 

 During a health care interaction with the COVID-19 patient, did you 

remove and replace your PPE according to protocol (e.g. when medical 
mask became wet, disposed the wet PPE in the waste bin, performed 

hand hygiene, etc.)? 

A (IPC)2 1.98 1.37 0.51 

During a health care interaction with the COVID-19 patient, did you 
perform hand hygiene before and after touching the COVID-19 patient 

(whether or not you were wearing gloves)? 

A (IPC)3 1.54 1.16 0.59 

During a health care interaction with the COVID-19 patient, did you 

perform hand hygiene before and after any clean or aseptic procedure 
was performed, (e.g. while inserting a peripheral vascular catheter, 

urinary catheter, intubation, etc.)? 

A (IPC)4 1.77 1.17 0.61 

During a health care interaction with the COVID-19 patient, did you 
perform hand hygiene after exposure to body fluid? 

A (IPC)5 1.87 1.19 0.63 

 During a health care interaction with the COVID-19 patient, did you 

perform hand hygiene after touching the patient’s surroundings (bed, 

door handle, etc.), regardless of whether or not you were wearing 
gloves? 

A (IPC)6 2.00 1.24 0.55 

During a health care interaction with the COVID-19 patient, were high 

touch surfaces decontaminated frequently (at least three times daily)? 
A (IPC)7 2.24 1.55 0.05 

 Do you wear personal protective equipment (PPE) during aerosol-

generating procedures on a COVID-19 patient 
B (AGP)1 2.13 1.45 0.58 

During aerosol-generating procedures on the COVID-19 patient, did 

you remove and replace your PPE according to protocol (e.g. when 
medical mask became wet, disposed the wet PPE in the waste bin, 

performed hand hygiene, etc.)? 

B (AGP)2 3.11 1.81 0.65 

During aerosol-generating procedures on the COVID-19 patient, did 
you perform hand hygiene before and after touching the COVID-19 

patient, regardless of whether or not you were wearing gloves? 

B (AGP)3 3.44 1.50 0.48 

During aerosol-generating procedures on the COVID-19 patient, did 

you perform hand hygiene before and after any clean or aseptic 
procedure was performed? 

B (AGP)4 1.87 1.43 0.32 

During aerosol-generating procedures on the COVID-19 patient, did 

you perform hand hygiene after touching the patient’s surroundings 

(bed, door handle, etc.), regardless of whether or not you were wearing 

gloves? 

B (AGP)5 2.55 1.50 0.50 

During aerosol-generating procedures on the COVID-19 patient, were 

high-touch surfaces decontaminated frequently (at least three times 
daily)? 

B (AGP)6 2.44 1.53 0.46 
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Items 
 

Code 

Item  

mean 

Item 

standard 

deviation 

(SD) 

Corrected 

item-total 

correlation 

During a health care interaction with a COVID-19 patient, did you have 

any type of accident with body fluid/respiratory secretions? 
AWBM 1 7.12 1.39 0.03 

Nurses stop interactions with patients for a set period of time 
(quarantine) after exposure to a confirmed COVID-19 patient until they 

are tested for COVID-19. 

RM1 2.86 1.94 0.35 

Nurses are tested for COVID-19 after exposure to a confirmed COVID-

19 patient. 
RM 2 2.05 1.52 0.49 

 Nurses are quarantined for 14 days in a designated setting after being 

confirmed to have a COVID-19 patient. 
RM 3 1.80 1.21 0.55 

Hospital provides psychological support during quarantine, or 

throughout the duration of illness, if a nurse is confirmed to have 

COVID-19. 

RM 4 1.79 1.16 0.46 

The facility mandates airborne precautions for aerosol-generating 

procedures on all suspected and confirmed COVID-19 patients. 
RM 5 1.23 0.94 0.42 

The facility ensures quality and quantity of personal protective 

equipment through a material management system. 
RM 6 2.36 1.57 0.41 

The facility ensures personal protective equipment are being used by 

the material management system effectively and efficiently. 
RM 7 1.95 1.35 0.48 

 The facility has policy of return to work for the staff who contracted 

COVID-19 
RM 8 1.80 1.21 0.55 

Table 3: Factor Loadings Related to Community(C), Health Care Facility(HCF) and Nurses (N) 

Exposure to COVID-19 (n=498). 
Factor 1 Items Code 

0.893 C1 

0.798 C2 

0.902 HCF1 

0.833 HCF2 

0.893 HCF3 

0.898 HCF4 

0.915 N1 

0.903 N2 

0.915 N3 

0.818 N4 

Extraction Method: Principal Component Analysis. 

Table 4: Item Factor Loadings of Risk Categorization Scale of Nurses after Contact with a Patient 

Diagnosed with COVID-19. (n=498). 
Factor 1 Items Code 

A. Adherence to Infection Prevention and Control (IPC) Guidelines/Procedures During Health Care Interactions. 

0.975 A (IPC)  1 

0.915 A (IPC) 2 

0.880 A (IPC) 3 

0.975 A (IPC) 4 

0.975 A (IPC) 5 

0.915 A (IPC) 6 

0.890 A (IPC)  7 

B. Adherence to Infection Prevention and Control (IPC) Measures when Performing Aerosol-generating 

Procedures (AGP). 

0.975 B (AGP) 1 

0.975 B (AGP) 2 

0.887 B (AGP) 3 

0.877 B (AGP) 4 

0.887 B (AGP) 5 

0.890 B(AGP)6 

C. Accidents with Biological Material (AWBM) 

0.893 (AWBM)1 
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Table 5: Factor loadings of Risk Management (RM) Scale for Nurses after Contact with a Patient Diagnosed 

with COVID-19 (n=498). 

Precautionary Measures and Services after Nurses Contact with a Patient Diagnosed with 

COVID-19 
Code Factor 1 

Nurses stop interactions with patients for a set period of time (quarantine) after exposure to a 

confirmed COVID-19 patient until they are tested for COVID-19 

RM1 
0.950 

Nurses test for COVID-19 after exposure to a confirmed COVID-19 patient. RM 2 0.891 

 Nurses are quarantined for 14 days in a designated setting after being confirmed to have a COVID-
19 patient. 

RM 3 
0.909 

Hospital provides psychological support during quarantine, or throughout the duration of illness, if a 

nurse is confirmed to have COVID-19. 

RM 4 
0.874 

The facility mandates airborne precautions for aerosol-generating procedures on all suspected and 
confirmed COVID-19 patients. 

RM 5 
0.779 

The facility ensures quality and quantity of personal protective equipment through a material 

management system. 

RM 6 
0.856 

The facility ensures personal protective equipment are being used by the material management 
system effectively and efficiently. 

RM 7 
0.901 

 The facility haspolicy of return to work for the staff who contracted COVID-19  RM 8 0.946 

Table 6: Reliability Analysis of Subscale and Whole Scale for COVID-19 Pandemic Risk Assessment and 

Management Adapted for Nurses (CRAM). 

Subscale 
Number of 

items 

Cronbach’s 

Alpha 

Guttmann Split-

Half 

Spearman-

Brown 

Community exposure to COVID-19 virus 2 0.85 0.83 0.81 

Health care facility exposure to COVID-19 virus 4 0.88 0.85 0.80 

Nurses exposure to COVID-19 patients 4 0.89 0.85 0.81 

Adherence to infection prevention and control (IPC) 
guidelines during nursing care interactions. 

7 0.93 0.90 0.89 

Adherence to infection prevention and control (IPC) 

measures when performing aerosol-generating procedures 
6 0.92 0.90 0.91 

Accidents with biological material 1 0.89 0.88 0.85 

Risk management after nurse’s exposure to a confirmed 

COVID-19 patient. 
8 0.88 0.85 0.85 

Whole scale for COVID-19 virus risk assessment and 
management adapted for nurses (CRAM). 

32 0.89 0.85 0.86 

Table 7: COVID-19 Pandemic Risk Assessment and Management Scale (CRAMS) for Nurses Test-retest 

Reliability (n=35). 
Scale ICC (Min. – Max.) 

CRAMS 0.87 (0.83 -0.91) 

Table 8: Result on Parallel Form Reliability (n=498). 
Scales CRAMS 

Health care workers risk assessment and management interim guidance r = 0.534  

p = 0.000  

**Correlation is significant at the 0.01 level 

Table 9: Agreement of Jury Group about Subscale and Whole Scale for COVID-19 Pandemic Risk 

Assessment and Management Adapted for Nurses (CRAM) (n =35). 

Jury group  
Items  

% No 

94.28 33 Community exposure to COVID-19 virus 

97.14 34 Health care facility exposure to COVID-19 virus 

100 35 Nurses’ exposure to COVID-19 patients 

100 35 Adherence to Infection Prevention and Control (IPC) guidelines during nursing care interactions. 

100 35 Adherence to Infection Prevention and Control (IPC) measures when performing aerosol-

generating procedures 

94.28 33 Accidents with biological material 

97.14 34 Risk management after nurse’s exposure to a confirmed COVID-19 patient. 

97.54 Whole scale for COVID-19 virus risk assessment and management adapted for nurses (CRAM). 
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Discussion 

The purpose of this study was to bring 

forth, revised version of the COVD 19 Risk 

Assessment and Management Scale (CRAMS) 

and evaluate its psychometric properties. The 

validity and reliability of the CRAMS, in 

English, were established on a sample of 

(n=498) participants, most of whom were 

nurses working within the governmental 

universities and quarantine hospitals. The 

sample of this study was larger and more 

diverse in terms of professions. The CRAMS 

was originally developed for nurses working in 

contact with a patient diagnosed with COVID-

19. 

In the current study, validity of the 

COVID-19 Pandemic Risk Assessment and 

Management Scale (CPRAMS) for Nurses was 

conducted according to the Research Institute 

guidelines (MAPI Research Institute, 2020). 

The content validity index(CVI)was used to 

evaluate the scope validity. As reported by 

Yusoff, (2019), a CVI score above 0.80 

indicates that the validity of the scope is 

achieved.  

In this study, The CVI was found to be 

0.97. (0.96-0.99). This value shows a high level 

of content validity. Principal Component 

Analysis (PCA) was used to assess the factor 

structure. KMO sample adequacy analysis and 

Bartlett's test should be carried out in order to 

do Principal Component Analysis within the 

context of construct validity, and a value of 

0.60 and above should be attained (Chan 

&Idris, 2017). 

To determine whether the sample was 

appropriate for factor analysis at this point, the 

KMO sample adequacy analysis (KMO: 0.90) 

and Bartlett's sphericity analysis were 

performed. The results of the test (X2: 

1152.080, df:19; p 0.001) were significant. 

According to the analysis, a structure made up 

of one factor with an Eigenvalue of at least 1.0 

accounts for more than 5% of the variation and 

accounts for 62.23% of the overall variance. In 

accordance with the research, variance rates of 

50% or above are considered to be reliable 

(Hyuncheo, 2013;Henseler, et al., 2015). The 

study's findings are consistent with the 

literature in this context. 

The item factor loadings of RM scale for 

nurses after contact with a patient diagnosed 

with COVD-19 ranged between 0.779and 

0.950concerning the present study. The 

literature argued that the scale should not 

include items with factor loadings lower than 

0.30 (Weydmann et al, 2020). As a result, the 

nursing version of the scale still has its original 

structure and contents. In a development study, 

the factor loadings of the scale's items were 

reported to range between 0.81 and 0.84.(Lee, 

2020). The findings of the current study are to 

some extent similar to those reported in 

previous studies literature. 

If the alpha coefficient is less than 0.40, 

the measurement tool is considered not 

reliable, low reliability was present between 

0.40 and 0.59, slightly high reliability was 

present between 0.60 and 0.79, and high 

reliability was present between 0.80 and 1.00. 

The Cronbach's alpha value of the CRAMS for 

nurses' contact with a patient diagnosed with 

COVID-19 in the current study was 0.89, 

according to the researchers. Mohammed et al. 

found that the scale's Cronbach's alpha was 

0.94 in their development study (2021). The 

scale's Spearman-Brown coefficient was 0.77, 

and the scale's Guttmann split-half reliability 

coefficient was 0.71. 

The reliability coefficient that can be 

considered sufficient in a measurement tool 

should be as close to one as possible 

(Mohammed et al, 2021).And according the 

data gathered from the literature, the scale's 

reliability can be described as very dependable. 

Higher correlations between repeated 

measurements indicate more scale stability 

(Vaz et al., 2013).Reliability is poor when the 

ICC values are less than 0.5. Values between 

0.5 and 0.75 signify a reasonable degree of 

reliability. Values greater than 0.90 imply 

exceptional reliability, while values between 

0.75 and 0.9 suggest good reliability (Koo & 

Li, 2016). 

The current study's values between 0.83 

and 0.91 show a high level of reliability. Valid 

and reliable parallel forms were used to 

determine parallel form reliability. The 

researchers utilized interim guidance for risk 

management and risk assessment of healthcare 

personnel as a parallel form. In the current 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7488300/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7488300/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7488300/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7488300/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7488300/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7488300/
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study, they revealed that the COVID-19 

Pandemic risk assessment and management 

Scale (CPRAMS) and the interim guidance for 

risk assessment and management of health care 

workers were positively and statistically 

significant relationships . These results confirm 

the nursing version of the scale's reliability. 

Conclusion  

In light of the results all statistical 

analyses conducted to evaluate the validity and 

reliability of the COVID-19 Pandemic Risk 

Assessment and Management Scale for Nurses, 

the researcher concluded that the COVID-19 

Pandemic Risk Assessment and Management 

Scale for Nurses was a valid and reliable tool 

to measure risk assessment and management of 

nurses related to COVID-19 virus. This tool 

can be used in clinical studies to measure risk 

assessment and management of nurses related 

to coronavirus (COVID-19).  

Recommendation 

Orientation programs should include 

orientation about scale for COVID-19 virus 

risk assessment and management adapted for 

nurses to help management of risk in time of 

pandemic and improve quality of care. 
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