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Abstract 

 Background and Objectives: The advent of 2020 was eclipsed by an epidemic crisis of COVID-19. 
The swift spread of fatal viruses creates paralyzing apprehensions among all human beings and has 
produced a need to develop a sound psychometric scale to measure anxiety related to COVID-19.  
 Methods: Items for a Corona Virus Anxiety Scale (CVAS) emerged from literature reviews, a SARS 
fear scale, and qualitative analysis of interviews. After successive item modifications and pilot-testing, 
the 17-item self-reported CVAS was administered to (N = 256) participants. A sample of (N = 45) 
individuals was recruited for determination of CVAS construct validity with the Impact of Event Scale-
Revised (IES-R). 
 Results: Exploratory factor analysis (EFA) showed 3 factors with 57.46 % variance, Fear of 
Infection and Death (FOIAD), Social Isolation (SI), and Loss of Control and Helplessness (LOCAH). 
Item-total correlation values ranged from (r = 0.46 to 0.63, p < 0.01). Overall, CVAS showed a high-
value Cronbach alpha reliability (α = 0.896); alpha reliabilities for subscales also lay in acceptable ranges. 
The relationship between CVAS and IES-R suggests significant and positive correlation values (r = 
0.477, **p < 0.01), demonstrating the construct validity of the newly-developed CVAS. 
 Interpretation and Conclusions: CVAS is a reliable and valid self-reporting tool for screening of 
anxieties about COVID-19 among the general population.  
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Introduction  

 Presently, the globe has been jolted by coronavirus (COVID-19), which is the third viral disaster 
after SARS-CoV [1] spread in 2002 and MERS in 2012 [2]. It has adversely impacted all spheres of life 
so much that the World Health Organization (WHO) announced the emergence of COVID-19 as a public 
health crisis that warrants international attention [3]. COVID-19 was initially recognized in late 2019 
after a report of clinical incidences featuring pneumonia-like symptoms, presumably linked with an open 
seafood market located in Wuhan, China [4]. Since then, the dreadful virus has been rapidly transmitted 
via human to human interactions from Wuhan to other cities of China, Asia, and all over the world [5]. 
 Worldwide epidemic spread of COVID-19 is a fearful condition that demands suitable attention 
related to the psychological health of people for societal benefits [6]. Previous studies carried out during 
outbreaks of epidemic influenza suggest negative psychological effects on individuals. Research 
conducted in the initial period of the SARS outburst reported anxiety, panic attacks, prolonged 
depression, psychosis, delirium, and suicide [7,8]. Individuals reported fear of being sick, dying, 
helplessness, and stigma [9]. Epidemic viral outbreaks induce a cluster of anxieties among people, 
ranging from the chance of being infected by virus [10], shutting down of business and educational 
institutes, and a mixture of complex negative emotions [11]. 
 Similarly, over the past decade, epidemic spreads of strands of coronavirus analogous with present 
COVID-19 has jeopardized psychological health and induced anxiety and fears among people. The robust 
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global spread of COVID-19 has created a dire need to organize health care structures and warn common 
people to stay alert in terms of medical and mental health [12]. To date, little is known about the 
psychological impacts on individuals following the outbreak of COVID-19.  
 To our best knowledge, there is a paucity of scales that have been developed to comprehensively 
address multifaceted anxieties and fears related to the epidemic spread of COVID-19, except for a recent 
Coronavirus Anxiety Scale (CAS) which is a short and single anxiety construct with a narrow focus on 
somatic complaints of anxiety (dizziness, sleep disturbances, tonic immobility, appetite loss, abdominal 
distress). Scorings of CAS are based on DSM-5 adult rating symptom measurements, utilized as a mental 
health screening tool for dysfunctional anxiety liked with COVID-19 [13]. The presently-designed 
Corona Virus Anxiety Scale (CVAS) is a multi-dimensional construct aiming to measure anxiety related 
with COVID-19 based on experiences of the general population. However, the screening properties of the 
CVAS to measure psychiatric symptoms and anxiety disorders over time and response to treatment is yet 
to be established following the criterion of DSM-5 considering clinical and non- clinical population. 
 The present paper is an effort to develop and validate the CVAS to measure anxiety and related fears 
among the general public. The study aspires to contribute an empirically sound measurement tool for 
usage in future studies to investigate anxieties and fears related to COVID-19. 
 
Material and methods 

 Development of Corona Virus Anxiety Scale (CVAS) 
 The study aimed to construct and validate a scale to measure anxieties related to the novel 
coronavirus. Data was collected from 15th March - 29th March 2020 during the outbreak of the epidemic 
eruption of COVID-19 in Pakistan. The first reported incidence was in February 26th, 2020, which 
climbed to 1,856 affirmed cases, along with 25 deaths, to March 2020 [14]. Pakistan is an 
underdeveloped region; data collected during viral upsurge is assumed to describe the greatest impact, as 
researches have documented that developing countries possess an augmented level of fear about an 
epidemic more than an epidemic itself [15-17]. 
 
 Item development 
 The following sources provided an outline to develop a preliminary item pool: a literature review 
based on short communications, news reports, and journal articles about anxieties related to coronavirus 
provided ideas about related domains for item development. An 18-item SARS Fear Scale (SFS) [18] with 
3 distinct factors (infection, insecurity, and instability) represents multidimensional fears during the peak 
of the SARS outbreak. SFS was a tool designed during the initial peak of the SARS outbreak in Hong 
Kong, based on the experiences of hospital staff providing counseling services to health care 
professionals engaged in the care of patients infected with SARS. Reviews concerning item content, 
response categories, and components present in SFS [18] provided a framework to develop an initial pool 
of items for the CVAS.  
 Online interviews with the general population regarding their concerns and fears related to COVID-
19 also aided the development of items. The following open-ended questions were used with key 
informants: What do you understand about coronavirus anxiety or fears related to coronavirus? What are 
the main reasons for corona related anxiety/fear among the general public? What are the thoughts and 
emotions that come to your mind when someone speaks to you about the coronavirus? Approximately 20 
interviews were qualitatively analyzed. Based on 3 sources, general and specific themes for item 
development of the CVAS were identified: Fear of Infection and Death (FOAID), Social Isolation (SI), 
and Loss of Control and Helplessness (LOCAH). 20 items were written based on 3 components. A 4-
point Likert scale (Strongly agree = 4 to Strongly Disagree = 1) was assigned to record responses. The 
items were given to 3 subject experts for the sake of content specificity and face validity; their 
suggestions were incorporated to modify the wording and enhance the clarity of items. 
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 Pilot study  
 Items were administered to 20 individuals (10 men, 10 women), aged 18 - 46 years. 3 items were 
discarded because of their ambiguity and lack of clarity. The final set of items was again given to 3 
subject experts for further refinement in terms of clarity and aptness. All items were positively worded. 
 
 Study sample  
 The sample included 1:10 item per response. 256 individuals (105 men & 151 women) with ages 
ranging from 18 - 46 years were recruited for scale development and psychometric analysis. Participants 
were recruited through a random sampling method in which every individual in a population possessed an 
equal opportunity for participation [19,20]. Inclusion criteria for participants included the absence of past 
or present psychological/physical disease, an ability to comprehend English with minimal anticipation, 
and age brackets ranging from 18 - 46 years. 45 individuals (21 men & 20 women), ages ranging from 18 
- 46 years, were taken for validation of CVAS. 
 
 Instruments 
 An Impact of Event Scale-Revised (IES-R) short 22-item scale with 3 subscales (intrusion, 
avoidance, and hyperarousal) designed to measure psychological effects after recent exposure of 
traumatic events within 7 days interval was used. Overall and subscales of the IES-R demonstrated 
acceptable alpha reliabilities; subscale intrusion values ranged from 0.87 - 0.91, subscale avoidance from 
0.84 - 0.85, and subscale hyperarousal from 0.79 - 0.9 [21]. 
 The SARS Fear Scale (SFS) was somewhat similar to the CVAS, showing a positive relationship 
with post-traumatic stress symptoms measured by IES-R among health care workers [22], providing 
empirical grounds to include IES-R in the present study to investigate the construct validity of the CVAS. 
Also, the IES-R recommended accessing recent traumatic incidents, everyday distresses, and the effect of 
daily life stress [21]. It has been utilized to estimate psychological responses due to stressors like diseases 
[23,24] and injuries [25,26]. 
 A personal information sheet included demographic details about age, gender, and educational 
levels. 

CVAS: A brief scale included 17 items dispersed in 3 subscales. Response categories for a 4-point 
Likert scale ranged from (strongly agree = 4, strongly disagree = 1). Scores ranged from 1 - 68; higher 
scores showed greater levels of COVID-19 anxiety. 
 
 Procedure 
 Data was collected through an online Google form drafted in English. An online link to the 
questionnaire was posted on different social networking sites (Facebook, Twitter, Instagram, and 
WhatsApp groups), with an invitation for voluntary participation; individuals were eligible to access 
information only if they provided consent for participation. Data was gathered over a short period of 15 
days. Statistical analysis was done by using SPSS 22 (SPSS Inc., Chicago, III., USA), including corrected 
item-total correlations and Cronbach’s alpha for item analysis and reliability, Pearson’s correlation 
coefficients for construct validity, and factor analysis (EFA) for dimension reduction of the CVAS. 
 
Results 

 Factor analysis 
 Exploratory Factor Analysis (EFA) showed a Pearson correlation matrix for 17 items of the CVAS. 
The value of Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) 0.852 indicated matrix 
suitability of run factor analysis. Bartlett’s Test of Sphericity (χ2 = 2183.10, p < 0.001) suggested positive 
correlations for variables. 
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Table 1 Item loadings, Eigen Values, and common variance explained after orthogonal rotation. 
 
Items FOAID SI LOCAH 
1 0.788   
2 0.869   
3 0.771   
4   0.511 
5 0.439   
6   0.469 
7   0.690 
8   0.661 
9   0.687 
10  0.521  
11   0.523 
12 0.561   
13 0.689   
14  0.813  
15  0.778  
16  0.819  
17  0.746  
Eigen Values 6.47 1.99 1.29 
Percentage Variance 38.10 11.75 7.61 
Cumulative Percentage 38.10 49.85 57.46 
Note: FOIAD = Fear of Infection and Death; SI = Social Isolation; LOCAH = Loss of Control and 
Helplessness **p < 0.01 
 
 

 
Figure 1 Scree plot. 
 
 

Table 1 shows that Principal Component Analysis (PCA) with Varimax Rotation suggests a 3 
factors solution provided the best fit with refined structure and was linked with expected dimensions of 
the CVAS. Items for 3 factors showed 57.46 % of the variance. The Scree plot (Figure 1) showed a sharp 
decline after 3 factors, indicating retention of 3 factors for the CVAS, interpreted as Fear of Infection and 
Death, Social Isolation, and Loss of Control and Helplessness. 
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Item and scale analyses 
Table 2 shows means, standard deviations, and item-total correlation values of CVAS. Maximum 

and minimum discrimination indices for items in overall CVAS ranged from 0.46 to 0.63. 
 
 
Table 2 Descriptive statistics and item-total correlation CVAS. 
 
Items Mean Standard deviation  Item-total correlation 
1 2.9 0.74 0.62 
2 3.1 0.73 0.58 
3 3.1 0.81 0.55 
4 3.2 0.79 0.56 
5 2.7 0.79 0.49 
6 2.9 0.80 0.53 
7 3.2 0.79 0.51 
8 3.1 0.75 0.46 
9 3.0 0.83 0.50 
10 2.7 0.95 0.50 
11 2.7 0.93 0.52 
12 2.3 0.88 0.62 
13 2.9 0.88 0.49 
14 2.6 0.89 0.61 
15 2.5 0.88 0.62 
16 2.8 0.90 0.54 
17 2.7 0.90 0.63 
**p < 0.01 
 
 
Table 3 Descriptive Statistics, Item-total Correlation, and Alpha Reliability cut-off scores of CVAS and 
subscales. 
 

Scales 
Item-Total 
correlation  
maximum 

Item-Total 
correlation  
minimum 

Alpha 
reliability Mean Standard 

deviation 

Percentile 
75th 
High 
scores 

Percentile 
50th 
Medium 
scores 

Percentile  
25th 
Low  
scores 

FOIAD 0.75 0.44 0.844 17.0 3.6 19 17 15 
SI 0.75 0.42 0.845 13.4 3.5 16 14 11 
LOCAH 0.56 0.38 0.759 18.2 3.3 21 18 16 
CVAS 0.63 0.46 0.896 48.6 8.8 54 49 43 

 
 

Table 3 shows item-total correlation values for subscales ranging from 0.75 - 0.38. Alpha 
reliabilities for overall CVAS and subscales lie in acceptable ranges. Means and standard deviations and 
cut-offs for total and subscale scores of participants are also given. 
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Table 4 Inter Subscale Correlation Matrix 
 
Subscales FOIAD SI 
SI 0.470** - 
LOCAH 0.594** 0.584** 
   
Note: FOIAD = Fear of Infection and Death; SI = Social Isolation; LOCAH = Loss of Control and 
Helplessness*p < 0.05. **p < 0.01. 
 
 

Table 4 presents an inter subscale correlation matrix that shows positive relationships between 3 
factors, suggesting the interrelatedness of components with overall CVAS. 

 
 

Table 5 Correlations between IES-R and scores on CVAS overall and its subscales. 
 
Scales CIES-R  
FOIAD 0.392** 
SI 0.418** 
LOCAH 0.436** 
CVAS T 0.476** 
Note: IES-R = Impact of Event Scale-Revised; CVAS T = Corona Virus Anxiety Scale Total; FOIAD = 
Fear of Infection and Death; SI = Social Isolation; LOCAH = Loss of Control and Helplessness *p < 0.05. 
**p < 0.01. 
 
 

Table 5 shows a positive and significant correlation between IES-R and subscale scores in the 
CVAS. The relationship between overall CVAS and IES-R is also positively significant. 
 
Discussion 

 The purpose of the study, to develop and validate a scale to measure anxiety and related fears during 
an outbreak of COVID-19, emerged out of the fact that the psychological care of individuals exposed to 
COVID-19 infections is often ignored [27]. Exploratory factor analysis suggests 17-item CVAS is 3 
dimensional with all items that emerged in factors, as expected. Three-factor solutions provided clarity 
and explained 57.46 % variance. Item analysis showed positive, significant, and above 0.4 coefficient 
values for the item-total correlation in overall CVAS and its subscales. 
 Overall, for the CVAS, item-17 showed the peaked value of item-total correlation. Several previous 
studies have affirmed perpetuation of stigmatization, such as avoidance, differential attitudes, constricted 
social involvements, suspicion and fear, and disrespectful remarks during epidemic viral outbreaks 
[28,29]. Individuals refrained from interactions with Chinese people out of concern about getting Chinese 
infection during the SARS epidemics [30]. Inter subscale correlations suggested the relatedness of items 
with the overall construct. Percentile scores showing cutoff values for overall and subscales suggested 
high (75th percentile), medium (50th percentile), and low (25th percentile) levels of anxiety among 
individuals (Table 3). 
 Adequate values of Cronbach’s alpha reliabilities for overall and subscales suggested the CVAS is a 
reliable tool. SI showed the highest alpha value, which was followed by FOAID and LOCAH, showing 
that anxieties about social isolation are relatively pronounced concerning COVID-19. FOAID represents 
fear of infection to one’s self, family members and loved ones, In FOAID, items #2 & 3 represented 
somewhat similar worries about the infection of family members and showed high values; a study carried 
out during times of viral epidemics shows that individuals show high levels of fears about the 
transmission of the virus to family members [31]. 
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In SI, item 14, addressing the fear of social isolation, showed maximum value (r = 0.61, p < 0.01) 
(Table 2). Studies have pointed out that, during viral epidemics, anxiety stemming from lack of mobility, 
hampered daily schedule, constricted social and physical interactions producing monotony and feelings of 
being detached from the world [32-36], and inability to shop for essential needs and participate in routine 
works becomes a source of distress [37]. 
 In LOCAH, items related to concern about the hike of prices of food and grocery items showed the 
highest value. Economic losses during epidemic viral outbreaks threatened the psychological states of 
individuals [38] and paucities of life-sustaining items like water, food, clothes, and housing creates 
irritability [39]. Individuals with the risk of COVID-19 infection reported psychological problems which 
include stress, depression, generalized anxiety, and insomnia [40]; such findings affirm experts’ points of 
view about the significance of supplying psychological assistance along with medical interventions for 
more than half of the population infected by COVID-19 [41]. 
 Positive significant correlation values of the IES-R with the CVAS overall and subscale scores 
demonstrate the construct validity of the scale. It is imperative to include other anxiety scales for further 
psychometric improvements of the CVAS, like the Anxiety Sensitivity Index, (ASI-3), the Short Health 
Anxiety Inventory (SHAI), and the Depression Anxiety Stress Scales (DASS-21) [42-44]. 
 In conclusion, the outcomes of the present study suggest the CVAS is a reliable and valid tool. It is 
recommended to investigate further psychometric refinements in terms of reliabilities, validities, and 
cross-cultural studies, and allow the development and utilization of a CVAS-Thai version in future 
studies. 
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