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Abstract
Background: The COVID-19 pandemic has inundated the capacity of hospitals across the globe, exhausting resources, and placing extreme burden on
health care workers (HCWs). Hospital preparedness during infectious disease outbreak involves development and implementation of appropriate
strategies, procedures, and adequate training for HCWs. Reliable and valid tools to evaluate the perception of HCWs on the effectiveness of hospital
preparedness strategies are imperative and literature is yet to �ll that gap.  

Methods: Items for ‘The Staff Questionnaire for Infectious Disease Outbreak Readiness and Preparedness (SQIDORP)’ were selected from literature that
addressed hospital preparedness during novel pandemic outbreaks. The SQIDORP was distributed within a regional hospital in Victoria, Australia.
Psychometric evaluation included estimates of reliability and factor analysis while factors associated with the questionnaire were explored using
regression analysis.

Results: Omega coe�cient of 0.89, Cronbach’s alpha coe�cient of 0.88 and item-total correlations (>0.3) indicated adequate reliability of the SQIDORP.
Factor Analysis yielded three meaningful latent factors that are effectiveness of training (Factor 1), self-con�dence (Factor 2) and risk to self and stress
(Factor 3). Demographic factors did not in�uence the correlation with SQIDORP. However, rating ‘the current plan for management of COVID-19 in your
ward’ and ‘personal knowledge/skills in caring for patients with COVID-19’ had signi�cant positive correlation and accounted for 33% of the variance in
readiness and preparedness using SQIDORP (R2=0.33, F=10.227, P<0.001).

Conclusion: Most of the items of SQIDORP questionnaire achieved adequate internal consistence reliability. This is a valuable tool that can be utilized
by hospitals to explore aspects of preparedness and give insights to the knowledge, skills, and mental health of HCWs, as perceived by the HCW
themselves.    

Background
The novel Coronavirus Disease 2019 (COVID-19) outbreak, caused by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), originated in
Wuhan, China, and rapidly advanced into a global pandemic [1]. As an international public health crisis, the COVID-19 pandemic has challenged health
care, economic, and social systems worldwide; the severity of COVID-19 infection has overwhelmed hospital capacities, exhausting resources, and
placing extraordinary demands on health care workers (HCWs) to provide care for a population with which they had no experience [2, 3]. Furthermore,
the burden of COVID-19 has led to a rise in other infectious diseases in many countries, due to the diversion of resources to control the pandemic. This
is especially challenging in low- and middle-income countries where healthcare systems are already fragile [4–7]. These factors combined have shown
that adequacy of resources and staff competencies on the management of the novel disease are extremely important.

Organizational preparedness is vital when there is sudden emergence of a new infectious disease. Fundamental to organizational preparedness are
skills and knowledge of the novel threat, and the management of infected patients [8, 9]. Preparedness of the hospitals includes the development and
implementation of strategies for prevention, detection, and containment of the infectious disease, programs for management and support of the
workforce, and procedures for response and molli�cation of issues that evolve from the spread of pandemics, such as shortages of personal protective
equipment, restricted hospital capacity, and acquisition of vaccines [10, 11]. Additionally, training and education of HCWs on preparedness for a
pandemic is essential to improve the experience, knowledge, skills, and mental wellbeing of staff during a pandemic [12].

While the preparation of handling a surge of patients in hospitals is central, evidence suggests monitoring the emotional and psychological burden on
staff is equally essential [13–15]. Overall, HCWs exhibit higher rates of anxiety, depression, burnout, and suicidal ideation when compared to the general
population [16–18]. During infectious outbreaks, there are signi�cant psychological impacts across all population groups, with HCWs bearing a
disproportionate burden [19–21]. HCWs experience multiple sources of stress during outbreak related surges, including coping with increased volume of
patients, risk of nosocomial infections, fear of secondary transmission to family members, resource scarcity, stigmatisation, understa�ng, and
uncertainty [13, 22–24]. Additional challenges are faced by HCWs with no infectious disease expertise as they adapt to new working environments
under considerable different conditions than they are accustomed with, and often with insu�cient skills and training [23].

During previous infectious outbreaks, such as the Severe Acute Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome (MERS)
epidemics, HCWs experienced fear, anxiety, emotional distress, panic attacks, depression, psychotic symptoms, insomnia, and post-traumatic stress
disorder (PTSD) [11, 13, 14, 19, 25–27]. These adverse psychological outcomes have been reported to be long lasting, persisting six months to three
years post-outbreak [14, 21, 27]. Widespread anxiety, depression, stress and insomnia among HCWs was described during the early stages of the COVID-
19 outbreak [28]. Further reports of the psychological impact on HCWs, including symptoms of fear, insomnia, psychological distress, burnout, and
anxiety, have persistently appeared in the literature as this current global health crisis continues [15, 23, 28–32]. Like previous infectious outbreaks, the
mental impact and stress induced by COVID-19 has the potential to develop into PTSD [33, 34]. Combined evidence of psychological impact on HCWs
reported during SARS and MERS, and now also during COVID-19, highlights the need for continuing monitoring and support of HCWs mental health and
wellbeing in infectious outbreak situations [18, 35].

Given the above, it is necessary to have a validated tool to evaluate the perception of HCWs on the effectiveness of organizational preparedness
strategies from which they derive con�dence to deal with the pandemic. Building con�dence among HCWs is critical to combat the experience of fear
and anxiety that are related to the potential of being infected during a novel pandemic [28]. These feelings of fear and anxiety are not unwarranted.
During the SARS outbreak, the total number of HCW infections accounted for 21% of all con�rmed cases worldwide [36], whereas in highly affected
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countries such as Vietnam, Canada, Philippines, France, and Singapore, HCW infections made up an even larger proportion; 28–57% of SARS cases
[37]. Furthermore, 72% and 55% of all SARS cases were healthcare related in Toronto and Taiwan, respectively [38]. MERS infections among HCWs have
accounted for an estimated 18% of the global total of cases [37]. In South Korea, 21% of hospital-acquired infections occurred in HCWs [39], while
analyses of MERS infections in Saudi Arabia between 2016–2019 demonstrated that 26% of cases were in HCWs [40]. Therefore, understanding the
perception of HCWs on organizational preparedness is imperative to evaluating the con�dence of the workforce in dealing with the pandemic.

Given the importance of understanding how personnel may make decisions when facing competing duties, it is evident there is a paucity of adequate
tools for assessing the perception of HCWs to organizational preparedness during an infectious outbreak. This is pertinent because making
assumptions without adequate evidence may have serious consequences during disaster planning and management. Plans, policies, and
organizational decisions should be based on the best available evidence which in turn would contribute to supporting hospital managers clinically, as
well as �ne tuning disaster plans for healthcare organizations. Therefore, the impetus to close the gap in literature is to have validated tools for HCWs in
the preparation of a pandemic. This study provides a step towards the development of a comprehensive tool that can be used to explore aspects of
preparedness, such as knowledge, skills, and mental wellbeing from the perspectives of HCWs themselves.

Methods

Aims
To develop and perform the initial validation of Staff Questionnaire for Infectious Disease Outbreak Readiness and Preparedness (SQIDORP).

To explore factors associated with the SQIDORP.

Design, Setting, and Participants
A cross-sectional pilot study was conducted in a regional health service in Victoria, Australia, with 250 acute in-patient hospital beds between January
and March 2020. The health service serves a catchment area of approximately one hundred and twenty thousand people, employs more than two
thousand staff, and provides a range of services and programs to support the health needs of a diversity of people across all ages. This study was
conducted among all levels of staff including nurses, medical doctors, allied health and other healthcare professionals.

Study Tool/ Instruments: Staff Questionnaire
The SQIDORP scale was comprised of 19 items, formulated as statements relating to the perceived preparedness for COVID-19. Items were selected
from literature that addressed organizational preparedness during novel pandemic outbreaks. Table 1 shows the items chosen for the SQIDORP and the
literature supporting the selection. Responses were given on a �ve-point Likert-type scale ranging from (1) ‘Strongly Disagree’, (2) ‘Disagree’, (3) ‘Neutral’,
(4) ‘Agree’ to (5) ‘Strongly Agree’.
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Table 1
Items selected for Staff Questionnaire for Infectious disease outbreak preparedness (SQIDORP) and the related literature

Item Supporting literature

1. The training provided useful information about my role and responsibilities during the COVID-19 outbreak. [4, 5, 9]

2. The training was realistic about my role and responsibilities. [4, 5, 9]

3. The training provided opportunity to voice my concerns. [4, 5]

4. I have received adequate answers and support when I have voiced my concerns. [39, 40]

5. I feel the information communicated by management is accurate and helpful. [4, 5]

6. I am happy with the way the management are responding to COVID-19. [4, 5]

7. I feel prepared to work on the front line with patients infected with COVID-19. [37]

8. I feel prepared to deal with unexpected situations. [4, 5]

9. I feel empowered to protect myself during this outbreak. [37]

10. I am con�dent in my ability to provide quality care to patient with COVID-19. [4, 5]

11. I feel well protected by management from potential infection. [40, 41]

12. I am willing to accept the risk of this infections disease on myself and collegues. [37]

13. I do not feel nervous and stressed about this outbreak. [39, 40]

14. I am not likely to take time off or call in sick if I have to be on the front line. [41]

15. I am satis�ed that if I become infected, I will be able to recieve quality care. [37]

16. My family and/or friends support my participation as a COVID-19 frontline worker. [40]

17. I am con�dent in my ability to manage stress during during this outbreak. [37]

18. I am con�dent that I will know how to access mental health support if needed. [4, 5]

19. I feel the organization is very well prepared to manage COVID-19. [4, 5]

Demographic data such as age, experience, employment status, gender, and whether they lived with a vulnerable person were included in the
questionnaire. Participants were also asked to rate ‘the perceived fear of COVID-19 among patients and community is’ ‘Not at all’, ‘Slight’, ‘Neutral’,
‘Moderate’, or ‘Extreme’, to rate ‘the current plan for management of COVID-19 in their ward as’ ‘Very Unsatisfactory’, ‘Unsatisfactory’, ‘Neither’,
‘Satisfactory’, or ‘Very Satisfactory’, and their ‘knowledge/skills in caring for patients with COVID-19 as’ ‘Very Unsatisfactory’, ‘Unsatisfactory’, ‘Neither’,
‘Satisfactory’, or ‘Very Satisfactory’.

Study Procedure
The questionnaires were delivered to the wards in a box that was stored in the Nurse Unit Manager’s o�ce, together with a sealed return box. The
questionnaires were handed out to the staff during ward hand over. A participant information letter, which outlined the purpose of the study and
guaranteed anonymity, accompanied each questionnaire. Consent was implied if the staff returned the questionnaire. All data were collected in March
2020. Participation in the study was completely voluntary. A total of 250 questionnaires were distributed and 179 questionnaires were completed and
returned (72%).

Statistical Analysis
The Statistical Package for Social Sciences (SPSS) and AMOS, Version 24.0 (SPSS, Chicago, IL, USA) was used for statistical analysis of the data.
Statistical signi�cance was set at P < 0.05. Descriptive statistics were calculated, and correlations were explored using Pearson’s correlation coe�cient.
Internal consistency for reliability was evaluated by omega coe�cient (> 0.7), Cronbach’s alpha (> 0.7), item-total correlations (> 0.3), and inter-item
correlations (0.2–0.4) [41–45]. Exploratory factor analysis was used to investigate instrument dimensionality. Prior to exploratory factor analysis,
Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett’s test of sphericity were analyzed to determine the suitability of the data to
undergo factor analysis; the cut offs were > 0.6 and < 1.0, and statistical signi�cance (P < 0.001), respectively [46]. Linear regression was conducted
using the mean score of the question as the depended variable to evaluate the factors associated with the questionnaire and the R2 change, the F
statistic and P-values were reported.

Ethical Considerations
The study received necessary ethical approval from the Human Research Ethics Committee of the participating hospital (GVH 16/20).

Results

Participant Characteristics
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Participant characteristics are shown in Table 2. The majority of participants were aged between 21–40 years (60.9%), were women (86.6%), and were
employed as registered and enrolled nurses (79.3%). Among the respondents, almost half of them were married (49.2%) and 31.3% were single.
Approximately half of the participants had been practicing in their profession for 10 years or less (51.4%) and almost three-�fths of participants work
part time (58.9%).
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Table 2
Participant’s Characteristics (n = 179)
Indicators n (%)

Age (years)  

21–30 69 (38.6)

31–40 40 (22.3)

41–50 29 (16.2)

51–60 21 (11.7)

61–70 5 (2.8)

Not reported 15 (8.4)

Gender  

Female 155 (86.6)

Male 19 (10.6)

Not reported 5 (2.8)

Marital Status  

Defacto 19 (10.6)

Single 56 (31.3)

Married 88 (49.2)

Other 9 (5.0)

Not reported 7 (3.9)

Profession  

Registered Nurse 113 (63.1)

Enrolled Nurse 29 (16.2)

Medical Doctor 9 (5.0)

Allied Health 15 (8.4)

Healthcare Assistant 4 (2.2)

Administration 6 (3.4)

Other 3 (1.7)

Employment Status  

Full Time 67 (37.4)

Part Time 106 (59.2)

Agency 1 (0.6)

Casual 4 (2.2)

Not reported 1 (0.6)

Work Experience (years)  

0–10 92 (51.4)

11–20 29 (16.2)

21–30 20 (11.2)

31–40 9 (5.0)

40+ 2 (1.1)

Not reported 27 (15.1)

Item Performance
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All items from the SQIDORP met the cut-off criteria for item-total correlations (> 0.3) except for item 9: ‘I feel empowered to protect myself during this
outbreak’ and item 18: ‘I am con�dent that I will know how to access mental health support if needed’ (Table 3). Internal consistency or reliability was
indicated by a total omega coe�cient of 0.89 and Cronbach’s alpha coe�cient of 0.88. However, Cronbach’s alpha increased if item 9 and item 18 were
deleted. The three meaningful latent factors: effectiveness of training (factor 1), self-con�dence (factor 2), and risk to self and stress (factor 3) achieved
a Cronbach’s alpha coe�cient of 0.89, 0.86 and 0,83 respectively.

Table 3
Item performance of Staff Questionnaire for Infectious Disease Outbreak Readiness and Preparedness (SQIDORP)

Item Mean SD Skewness Kurtosis Corrected
Item-Total
Correlation

Cronbach's
Alpha if Item
Deleted

1. The training provided useful information about my role and
responsibilities during the COVID-19 outbreak.

3.95 .835 − .833 .490 .628 .873

2. The training was realistic about my role and responsibilities. 3.84 .849 − .791 .356 .627 .873

3. The training provided opportunity to voice my concerns. 3.86 .878 − .641 .193 .628 .873

4. I have received adequate answers and support when I have voiced
my concerns.

3.91 .894 − .726 .093 .541 .876

5. I feel the information communicated by management is accurate and
helpful.

4.06 .808 − .681 .312 .632 .873

6. I am happy with the way the management are responding to COVID-
19.

4.04 .869 − .657 − .155 .725 .869

7. I feel prepared to work on the front line with patients infected with
COVID-19.

3.75 .894 − .288 − .607 .637 .872

8. I feel prepared to deal with unexpected situations. 3.77 .765 − .319 − .160 .443 .879

9. I feel empowered to protect myself during this outbreak. 3.16 .863 − .349 -1.599 − .353 .905

10. I am con�dent in my ability to provide quality care to patient with
COVID-19.

3.92 .727 − .482 .283 .637 .873

11. I feel well protected by management from potential infection. 3.77 .874 − .350 − .539 .590 .874

12. I am willing to accept the risk of this infections disease on myself
and collegues.

3.61 .887 − .384 − .203 .517 .877

13. I do not feel nervous and stressed about this outbreak. 3.26 .925 .213 − .808 .406 .881

14. I am not likely to take time off or call in sick if I have to be on the
front line.

3.96 .817 − .579 − .091 .503 .877

15. I am satis�ed that if I become infected, I will be able to recieve
quality care.

4.03 .740 − .468 .076 .658 .872

16. My family and/or friends support my participation as a COVID-19
frontline worker.

4.04 .836 − .655 − .040 .392 .881

17. I am con�dent in my ability to manage stress during during this
outbreak.

3.89 .648 − .561 1.087 .505 .877

18. I am con�dent that I will know how to access mental health support
if needed.

3.77 .799 − .781 .533 .178 .887

19. I feel the organization is very well prepared to manage COVID-19. 3.88 .855 − .565 − .146 .755 .868

Dimensionality
The KMO measure of sampling adequacy was 0.87 and Bartlett’s test of sphericity reached statistical signi�cance (P < 0.001) which demonstrated
suitability of the data for factor analysis. Subsequently, exploratory factor analysis was conducted on all 19 items in the SQIDORP. All items had
correlations with at least one other item except item 9: ‘I feel empowered to protect myself during this outbreak’ and item 18: “I am con�dent that I will
know how to access mental health support if needed” as shown in Table 3. The Kaiser criteria of an eigenvalue > 1, Cattel’s scree test, and parallel
analysis yielded four latent factors which explained 60% of the total item variance. All items met the criterion of communalities exceeding 0.3 in the
principal component analysis (PCA) and principal axis factoring (PAF). The 19 item SQIDORP questionnaire was primarily divided into three factors;
Factor 1 with seven items (items 1–6 and 19), factor 2 with four items (items 7,8, 10 and 11), and factor 3 with six items (items 12–17) were
theoretically interpreted as shown in Table 4. Additionally, item 9 and item 18 fell into a fourth factor which could not be theoretically interpreted.
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Table 4
Factor Analysis of the Staff Questionnaire for infectious disease outbreak readiness and preparedness (SQIDORP)

Item Factor 1:
Effectiveness of
training

Factor 2: Self
con�dence

Factor 3: Risk to
self and stress

Factor 4: No
theoretical �t

1. The training provided useful information about my role and
responsibilities during the COVID-19 outbreak.

.841      

2. The training was realistic about my role and responsibilities. .860      

3. The training provided opportunity to voice my concerns. .834      

4. I have received adequate answers and support when I have
voiced my concerns.

.544      

5. I feel the information communicated by management is
accurate and helpful.

.538      

6. I am happy with the way the management are responding to
COVID-19.

.611      

7. I feel prepared to work on the front line with patients infected
with COVID-19.

  .647    

8. I feel prepared to deal with unexpected situations.   .773    

9. I feel empowered to protect myself during this outbreak.       .566

10. I am con�dent in my ability to provide quality care to patient
with COVID-19.

  .569    

11. I feel well protected by management from potential infection.   .577    

12. I am willing to accept the risk of this infections disease on
myself and collegues.

    .678  

13. I do not feel nervous and stressed about this outbreak.     .780  

14. I am not likely to take time off or call in sick if I have to be on
the front line.

    .682  

15. I am satis�ed that if I become infected, I will be able to recieve
quality care.

    .544  

16. My family and/or friends support my participation as a COVID-
19 frontline worker.

    .435  

17. I am con�dent in my ability to manage stress during during
this outbreak.

    .505  

18. I am con�dent that I will know how to access mental health
support if needed.

      .781

19. I feel the organization is very well prepared to manage COVID-
19.

.529      

Extraction Method: Principal Component Analysis.

aRotation converged in 6 iterations. Rotation Method: Varimax with Kaiser Normalization

Factors associated with SQIDORP
Age, work experience, marital status, living with a vulnerable person, and employment status did not in�uence the correlation with the overall mean of
the questionnaire items or mean of the above three factors of SQIDORP separately. However, rating ‘the current plan for management of COVID-19 in
your ward’ and ‘personal knowledge/skills in caring for patients with COVID-19’ had signi�cant positive correlation with the overall questionnaire mean
and mean of three factors separately (P < 0.01; Table 5). Multivariate linear regression was conducted using the mean score of the question as the
depended variable. ‘The current plan for management of COVID-19 in your ward is’, ‘do you live with a vulnerable person?’, ‘your knowledge/skills in
caring for patients with COVID-19’ accounted for 33% of the variance in staff preparedness (R2 = 0.33, F = 10.227, P < 0.001).
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Table 5
Correlations the Staff Questionnaire for infectious disease outbreak readiness and preparedness (SQIDORP) with demographic factors study question
Correlations 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1. Age 1                          

2. Work
experience

.822** 1                        

3. Gender − .013 .032 1                      

4. Profession − .037 − .094 − .057 1                    

5. Employment
Status

.002 − .056 .262** − .092 1                  

6. Marital Status .371** .310** − .012 − .120 − .022 1                

7. Do you live
with a
vulnerable
person?

− .177* − .209** − .077 .087 .019 − .057 1              

8. The perceived
fear of COVID-19
among patients
and community
is

.070 .060 .003 .029 .077 − .034 − .037 1            

9. The current
plan for
management of
COVID-19 in
your ward is

.078 .104 − .019 .079 .055 .031 .051 .121 1          

10. Your
knowledge/skills
in caring for
patients with
COVID-19 are

.236** .251** .015 − .173* .083 .039 − .103 .036 .278** 1        

11. Factor_1 .134 .074 .002 − .011 .109 .126 − .024 − .063 .454** .434** 1      

12. Factor_2 .119 .032 .001 − .012 .163* .130 .077 .037 .362** .319** .625** 1    

13. Factor_3 − .031 − .032 .018 − .007 .098 .085 .114 − .095 .285** .292** .560** .614** 1  

14. Mean
questionnaire

.096 .046 − .012 − .058 .120 .128 .068 − .078 .425** .414** .864** .874** .823** 1

**Correlation is signi�cant at the 0.01 level (2-tailed).

*Correlation is signi�cant at the 0.05 level (2-tailed).

Discussion
This study provides a novel validated tool that can be used to explore aspects of hospital pandemic preparedness, such as knowledge, skills, and
mental wellbeing from the perspectives of HCWs themselves. The undertaken validation of the SQIDORP in this study demonstrated satisfactory
reliability and validity estimates, and suggested factors that are consistent with available literature [47, 48]. The purpose of developing and validating
the SQIDORP was to produce a tool that would enable organizations to objectively assess their pandemic plans from the perspectives of the HCWs,
thereby eliminating assumptions.

Internal consistency and reliability of the SQIDORP was indicated by a total omega coe�cient of 0.89, Cronbach’s alpha coe�cient of 0.88 and item
item-total correlations (> 0.3). Removal of item 9: ‘I feel empowered to protect myself during this outbreak’ and item 18: ‘I am con�dent that I will know
how to access mental health support if needed’ increased the reliability. This was an unexpected result given that the mental health toll of an infectious
outbreak including symptoms of depression and PTSD among HCWs is well documented in literature [11, 13, 14, 19, 25–27]. Thus, the assumption that
the perceived adequacy of physical and mental health support within the organization can in�uence con�dence of HCWs in outbreak preparedness. It
plausible to suggest that the two items did not perform well because the data was collected at the beginning of the outbreak in other countries and the
risk of transmission in Australia appeared to be remote at the time. This could be explored in other countries that had signi�cant outbreaks as literature
suggests that this could be a key factor in the willingness of HCWs to work during pandemics, for which role abandonment has become a concern for
policy makers [49–51].

Factor analysis yielded a solution with three meaningful latent factors: effectiveness of training (factor 1), self-con�dence (factor 2), and risk to self and
stress (factor 3) which all achieved adequate measures of reliability. This interpretation applied to readiness and preparedness in which adequate
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training contributes to building self-con�dence and acts as a protective factor against stress and anxiety [52]. Such training should involve equipping
staff with information about what to expect, how to protect themselves, how to respond to and manage infected patients, how to apply disease speci�c
infection and prevention control measures, and how they can minimize emotional and physical stress [53, 54]. On the other hand, if training is perceived
as inadequate, HCWs are more likely to feel less self-con�dent and to experience symptoms of burnout and PTSD, which often continue in the longer
term [52]. Both risk to self and stress are key factors considered by HCWs during a pandemic. It has been well established that working in an
environment where there is signi�cant risk to self via exposure to infected patients is associated with adverse psychological outcomes which can
in�uence HCWs’ willingness to work [11, 13, 14, 19, 25–27]. During the avian in�uenza outbreak in New York, only 11% of home HCWs and 37% of
registered nurses were willing to work [55]. Furthermore, only 23% of community nurses in Hong Kong and 25% of HCWs in Nigeria expressed a
willingness to work during the Avian in�uenza pandemic [56, 57]. High stress levels due to con�icting moral obligations and fear of becoming infected
or transmitting the virus to family members or friends impacted the willingness of HCWs to work [55, 58]. In contrast, con�dence in safety, risk
perception, prior training, knowledge, and con�dence in skills facilitate HCW’s willingness to work [59]. Thus, it has become vital to better understand the
perception of HCWs within their context and predict how they may behave when they face a pandemic. Item 9 and item 18 contributed to a fourth latent
factor which was not theoretically interpreted since reliability of the questionnaire increased when they were deleted. Given that these items did not
perform well in the reliability tests, this study suggests that these items could be removed.

In this study, age was not a factor in the variability of the mean score of the questionnaire or for factor 3 (risk to self and stress). Conversely, it has been
established that vulnerability to COVID-19 increases with advancing age [8, 9]. In addition, work experience, living with a vulnerable person, and
employment status did not in�uence the variability of the mean score in readiness and preparedness. The difference in results may be explained by the
age range of participants in this study; 60.9% of the study sample were aged between 21–40 years and their needs may not be the same as older HCWs.
However, rating ‘the current plan for management of COVID-19 in your ward is’ and personal ‘knowledge/skills in caring for patients with COVID-19’
accounted for 33% of the variance in staff preparedness. Key components of staff readiness and preparedness are education, training, and simulated
plans [53]. These provide skills and knowledge of the novel threat and guidelines for the management of infected patients [8, 9]. Therefore, it is plausible
to speculate that the widespread fear, staff depression, and high levels of stress in the early onset of the COVID-19 outbreak may have been mitigated
by the con�dence of HCWs in their own knowledge and skills, as well as in their organization’s planning.

Limitations of the Study
The questionnaire was trialed at the beginning of the pandemic when the extent and the knowledge of the impact was only emerging. The uniqueness
of the context, that is the COVID-19 pandemic threat in Australia and subsequently a hospital about 150km away from a major metropolitan city, could
have impacted the results. Thus, contextual location of the data collection implies cautious interpretation of the �ndings, and further data from other
contexts and countries is needed. Regarding the study procedures, although the data collection process was anonymous to encourage participants to
be truthful, cross-sectional self-reported data needs careful interpretation due to social desirability bias. In addition, this was a pilot study, the sample
was relatively small consisting mainly of female nurses and the data was collected at a single hospital, which may further limit generalizability for
different genders and other professions.

Conclusion
SQIDORP achieved adequate measures of internal consistence reliability for 17 of the items in this study. Given the tenacity of COVID-19 and the
likeliness that this pandemic will persist, the SQIDORP provides a �rst step towards development of a reliable evaluation tool for hospitals and HCWs.
Tools of this nature can be utilized by hospitals to explore aspects of preparedness and give insights to the knowledge, skills, and mental health of
HCWs, as perceived by the HCW themselves. However, further exploration of the psychometric properties of the questionnaire is recommended to assess
item performance and stability of the latent factors .

List Of Abbreviations
COVID-19                              Coronavirus Disease 2019

HCWs                                     health care workers

MERS                                     Middle East Respiratory Syndrome

PTSD                                      post-traumatic stress disorder

SARS                                      Severe Acute Respiratory Syndrome

SARS-CoV-2                          Severe Acute Respiratory Syndrome Coronavirus 2

SQIDORP                              Staff Questionnaire for Infectious Disease Outbreak Readiness and Preparedness

Declarations



Page 11/13

Ethics approval and consent to participate

The study received necessary ethical approval from the Human Research Ethics Committee of the participating hospital (GVH 16/20). The study
adhered to the principles of the Helsinki Declaration and the National Health and Medical Research Council’s statement for the ethical conduct in
human research. All participants received an information letter which outlined the purpose of the study, invited them to participate and guaranteed
anonymity and consent was implied if the participant returned the questionnaire. The study was approved by the Human Research Ethics Committee at
Goulburn Valley Health (Reference Number GVH 16/20) to use implied informed consent, which meant that consent was obtained from participants if
and when they returned a completed study questionnaire after reading the information letter which outlined the process. The reasoning behind this was
to protect participant anonymity, privacy and autonomy, as far as possible by distributing study questionnaires at ward levels, making sure the informed
consent to participate was made actively, individually and independently by those staff that completed and returned study questionnaires. This means
that informed consent was implied in their active, autonomous and anonymous decision to participate.

Consent for publication

Not applicable.

Availability of data and materials

The datasets generated during and analysed during the current study are not publicly available because some parts of the data can breach institutional
privacy but are available from the corresponding author on reasonable request.

Competing interests

The authors declare no competing interests.

Funding

No funding was obtained for this study.

Authors’ contributions

YJ conceptualised the study and drafted the manuscript. YJ and TU conducted study procedures. MRI and CS critically appraised and oversaw the work.
AMR, MRI & YJ revised and �nalised the manuscript. All authors read and approved the �nal manuscript.

Acknowledgements

Not applicable.

References
1. Cucinotta D, Vanelli M. WHO Declares COVID-19 a Pandemic. Acta Biomed. 2020;91(1):157–60.

2. Ranney ML, Griffeth V, Jha AK. Critical Supply Shortages - The Need for Ventilators and Personal Protective Equipment during the Covid-19
Pandemic. N Engl J Med. 2020;382(18):e41.

3. Mehta S, Machado F, Kwizera A, Papazian L, Moss M, Azoulay É, et al. COVID-19: a heavy toll on health-care workers. Lancet Respir Med.
2021;9(3):226–8.

4. Bardhan M, Pramanik D, Riyaz R, Hasan MM, Essar MY. Dual burden of Zika and COVID-19 in India: challenges, opportunities and
recommendations. Trop Med Health. 2021;49(1):83.

5. Uwishema O, Adanur I, Babatunde AO, Hasan MM, Elmahi OKO, Olajumoke KB, et al. Viral infections amidst COVID-19 in Africa: Implications and
recommendations. J Med Virol. 2021;93(12):6798–802.

�. Khan FMA, Kazmi Z, Hasan MM, Dos Santos Costa AC, Ahmad S, Essar MY. Resurgence of tuberculosis amid COVID-19 in Peru: Associated risk
factors and recommendations. Int J Health Plann Manage. 2021;36(6):2441–5.

7. Hasan MM, Rocha ICN, Ramos KG, Cedeño TDD, dos Santos Costa AC, Tsagkaris C, et al. Emergence of highly infectious SARS-CoV-2 variants in
Bangladesh: the need for systematic genetic surveillance as a public health strategy. Trop Med Health. 2021;49(1):69.

�. World Health Organization (WHO). 2019 Novel Coronavirus (2019-nCoV): Strategic preparedness and response plan. Geneva, Switzerland: WHO; 4th
February 2020.

9. Centers for Disease Control and Prevention (CDC). Guidance for Businesses and Employers Responding to Coronavirus Disease 2019 (COVID-19):
Plan, Prepare and Respond to Coronavirus Disease 2019: CDC; 2020. Available from: https://www.cdc.gov/coronavirus/2019-
ncov/community/guidance-business-response.html.

10. Bollyky TJ, Patrick SM. Improving Pandemic Preparedness: Lessons From COVID-19. 2020.

11. Temsah MH, Al-Sohime F, Alamro N, Al-Eyadhy A, Al-Hasan K, Jamal A, et al. The psychological impact of COVID-19 pandemic on health care
workers in a MERS-CoV endemic country. J Infect Public Health. 2020;13(6):877–82.



Page 12/13

12. Aiello A, Young-Eun Khayeri M, Raja S, Peladeau N, Romano D, Leszcz M, et al. Resilience training for hospital workers in anticipation of an
in�uenza pandemic. J Contin Educ Health Prof. 2011;31(1):15–20.

13. Maunder R, Hunter J, Vincent L, Bennett J, Peladeau N, Leszcz M, et al. The immediate psychological and occupational impact of the 2003 SARS
outbreak in a teaching hospital. CMAJ. 2003;168(10):1245–51.

14. Wu P, Fang Y, Guan Z, Fan B, Kong J, Yao Z, et al. The psychological impact of the SARS epidemic on hospital employees in China: exposure, risk
perception, and altruistic acceptance of risk. Can J Psych. 2009;54(5):302–11.

15. Ahmed MZ, Ahmed O, Aibao Z, Hanbin S, Siyu L, Ahmad A. Epidemic of COVID-19 in China and associated Psychological Problems. Asian J
Psychiatr. 2020;51:102092.

1�. Letvak S, Ruhm CJ, McCoy T. Depression in hospital-employed nurses. Clin Nurse Spec. 2012;26(3):177–82.

17. Maslach C, Leiter MP. Understanding the burnout experience: recent research and its implications for psychiatry. World Psychiatry. 2016;15(2):103–
11.

1�. Dobson H, Malpas CB, Burrell AJ, Gurvich C, Chen L, Kulkarni J, et al. Burnout and psychological distress amongst Australian healthcare workers
during the COVID-19 pandemic. Australas Psychiatry. 2021;29(1):26–30.

19. Batra K, Singh TP, Sharma M, Batra R, Schvaneveldt N. Investigating the Psychological Impact of COVID-19 among Healthcare Workers: A Meta-
Analysis. Int J Environ Res Public Health. 2020;17(23):9096.

20. Pedrosa AL, Bitencourt L, Fróes ACF, Cazumbá MLB, Campos RGB, de Brito SBCS, et al. Emotional, Behavioral, and Psychological Impact of the
COVID-19 Pandemic. Front Psychol. 2020;11(2635):566212.

21. Liu X, Kakade M, Fuller CJ, Fan B, Fang Y, Kong J, et al. Depression after exposure to stressful events: lessons learned from the severe acute
respiratory syndrome epidemic. Compr Psychiatry. 2012;53(1):15–23.

22. Anesi GL, Lynch Y, Evans L. A Conceptual and Adaptable Approach to Hospital Preparedness for Acute Surge Events Due to Emerging Infectious
Diseases. Crit Care Explor. 2020;2(4):e0110.

23. Liu Q, Luo D, Haase JE, Guo Q, Wang XQ, Liu S, et al. The experiences of health-care providers during the COVID-19 crisis in China: a qualitative
study. Lancet Glob Health. 2020;8(6):e790-98.

24. Lee SM, Kang WS, Cho AR, Kim T, Park JK. Psychological impact of the 2015 MERS outbreak on hospital workers and quarantined hemodialysis
patients. Compr Psychiatry. 2018;87:123–7.

25. Bai Y, Lin CC, Lin CY, Chen JY, Chue CM, Chou P. Survey of stress reactions among health care workers involved with the SARS outbreak. Psychiatr
Serv. 2004;55(9):1055–7.

2�. Nickell LA, Crighton EJ, Tracy CS, Al-Enazy H, Bolaji Y, Hanjrah S, et al. Psychosocial effects of SARS on hospital staff: survey of a large tertiary care
institution. CMAJ. 2004;170(5):793–8.

27. Preti E, Di Mattei V, Perego G, Ferrari F, Mazzetti M, Taranto P, et al. The Psychological Impact of Epidemic and Pandemic Outbreaks on Healthcare
Workers: Rapid Review of the Evidence. Curr Psychiatry Rep. 2020;22(8):43.

2�. Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E, Katsaounou P. Prevalence of depression, anxiety, and insomnia among healthcare
workers during the COVID-19 pandemic: A systematic review and meta-analysis. Brain Behav Immun. 2020;88:901–7.

29. Consolo U, Bellini P, Bencivenni D, Iani C, Checchi V. Epidemiological Aspects and Psychological Reactions to COVID-19 of Dental Practitioners in
the Northern Italy Districts of Modena and Reggio Emilia. Int J Environ Res Public Health. 2020;17(10):3459.

30. Tsamakis K, Rizos E, Manolis AJ, Chaidou S, Kympouropoulos S, Spartalis E, et al. COVID-19 pandemic and its impact on mental health of
healthcare professionals. Experimental and therapeutic medicine. 2020;19(6):3451–3.

31. Salazar de Pablo G, Vaquerizo-Serrano J, Catalan A, Arango C, Moreno C, Ferre F, et al. Impact of coronavirus syndromes on physical and mental
health of health care workers: Systematic review and meta-analysis. J Affect Disord. 2020;275:48–57.

32. da Silva FCT, Neto MLR. Psychiatric symptomatology associated with depression, anxiety, distress, and insomnia in health professionals working in
patients affected by COVID-19: A systematic review with meta-analysis. Prog Neuropsychopharmacol Biol Psychiatry. 2021;104:110057.

33. Dolev T, Zubedat S, Brand Z, Bloch B, Mader E, Blondheim O, et al. Physiological parameters of mental health predict the emergence of post-
traumatic stress symptoms in physicians treating COVID-19 patients. Trans Psychiatry. 2021;11(1):169.

34. Carmassi C, Foghi C, Dell'Oste V, Cordone A, Bertelloni CA, Bui E, et al. PTSD symptoms in healthcare workers facing the three coronavirus
outbreaks: What can we expect after the COVID-19 pandemic. Psychiatry Res. 2020;292:113312.

35. Shaukat N, Ali DM, Razzak J. Physical and mental health impacts of COVID-19 on healthcare workers: a scoping review. Int J Emerg Med.
2020;13(1):40.

3�. Chou R, Dana T, Buckley DI, Selph S, Fu R, Totten AM. Epidemiology of and Risk Factors for Coronavirus Infection in Health Care Workers. Ann
Intern Med. 2020;173(2):120–36.

37. Xiao J, Fang M, Chen Q, He B. SARS, MERS and COVID-19 among healthcare workers: A narrative review. J Infect Public Health. 2020;13(6):843–8.

3�. McDonald LC, Simor AE, Su I-J, Maloney S, Ofner M, Chen K-T, et al. SARS in healthcare facilities, Toronto and Taiwan. Emerg Infect Dis.
2004;10(5):777–81.



Page 13/13

39. Choi WS, Kang C-I, Kim Y, Choi J-P, Joh JS, Shin H-S, et al. Clinical Presentation and Outcomes of Middle East Respiratory Syndrome in the Republic
of Korea. Infect Chemother. 2016;48(2):118–26.

40. Al-Taw�q JA, Memish ZA. Middle East respiratory syndrome coronavirus in the last two years: Health care workers still at risk. Am J Infect Control.
2019;47(10):1167–70.

41. Maltby J, Day L, Williams G. Introduction to statistics for nurses. London, England: Routledge; 2007.

42. Brzoska P, Razum O. Validity issues in quantitative migrant health research: The example of illness perceptions Frankfurt, Germany: Peter Lang;
2010.

43. Taber KS. The Use of Cronbach’s Alpha When Developing and Reporting Research Instruments in Science Education. Res Sci Educ.
2018;48(6):1273–96.

44. Briggs SR, Cheek JM. The role of factor analysis in the development and evaluation of personality scales. J Pers. 1986;54(1):106–48.

45. Dunn TJ, Baguley T, Brunsden V. From alpha to omega: a practical solution to the pervasive problem of internal consistency estimation. Br J
Psychol. 2014;105(3):399–412.

4�. Brace N, Kemp R, Sneglar R. SPSS for Psychologists. Maidenhead: McGraw-Hill Open University Press; 2006.

47. Zurlo MC, Cattaneo Della Volta MF, Vallone F. COVID-19 Student Stress Questionnaire: Development and Validation of a Questionnaire to Evaluate
Students’ Stressors Related to the Coronavirus Pandemic Lockdown. Front Psychol. 2020;11(2892).

4�. Bandhu Kalanidhi K, Ranjan P, Sarkar S, Kaur T, Dutt Upadhyay A, Singh A, et al. Development and validation of a questionnaire to assess socio-
behavioural impact of COVID-19 on the general population. Diabetes Metab Syndr. 2021;15(2):601–3.

49. Cone DC, Cummings BA. Hospital disaster sta�ng: if you call, will they come? Am J Disaster Med. 2006;1(1):28–36.

50. Masterson L, Steffen C, Brin M, Kordick MF, Christos S. Willingness to respond: of emergency department personnel and their predicted participation
in mass casualty terrorist events. J Emerg Med. 2009;36(1):43–9.

51. Chaffee M. Willingness of health care personnel to work in a disaster: an integrative review of the literature. Disaster Med Public Health Prep.
2009;3(1):42–56.

52. Stuijfzand S, Deforges C, Sandoz V, Sajin C-T, Jaques C, Elmers J, et al. Psychological impact of an epidemic/pandemic on the mental health of
healthcare professionals: a rapid review. BMC Public Health. 2020;20(1):1230.

53. Heymann DL, Nunn M. Control of Communicable Diseases Manual. Washington, DC: American Public Health Association; 2008.

54. Government of Canada. COVID-19 pandemic guidance for the health care sector 2020. Available from: https://www.canada.ca/en/public-
health/services/diseases/2019-novel-coronavirus-infection/health-professionals/covid-19-pandemic-guidance-health-care-sector.html.

55. Gershon RRM, Qureshi KA, Stone PW, Pogorzelska M, Silver A, Damsky MR, et al. Home Health Care Challenges and Avian In�uenza. Home Health
Care Manag Pract. 2007;20(1):58–69.

5�. Wong ELY, Wong SYS, Kung K, Cheung AWL, Gao TT, Gri�ths S. Will the community nurse continue to function during H1N1 in�uenza pandemic: a
cross-sectional study of Hong Kong community nurses? BMC Health Serv Res. 2010;10:107.

57. Etokidem AJ, Ogaji DST, Nsan E, Ikpeme BM, Oyo-Ita AE, Ndifon WO, et al. In�uenza A H1NI (Pandemic 2009): How prepared are healthcare
providers in Calabar, Nigeria?. J Infect Dis Immun. 2012;4:23–8.

5�. Qureshi K, Gershon RRM, Sherman MF, Straub T, Gebbie E, McCollum M, et al. Health care workers' ability and willingness to report to duty during
catastrophic disasters. J Urban Health. 2005;82(3):378–88.

59. Aoyagi Y, Beck CR, Dingwall R, Nguyen-Van-Tam JS. Healthcare workers' willingness to work during an in�uenza pandemic: a systematic review
and meta-analysis. In�uenza Other Respir Viruses. 2015;9(3):120–30.


