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Background: Safeguarding the psychological well-being of the public is also an integral component of fighting COVID-19. However, there
is limited availability of psychometric measures to document COVID-19-related anxiety among the general public. Objectives: This study
was aimed at developing a validated scale to measure COVID-19-related anxiety. Methods: Three hundred and seven subjects from different
gender, educational categories participated in the study. Exploratory factor analysis for the determination of factor structure, Pearson’s
correlation test, and Kruskal-Wallis ANOVA were employed in data analysis using SPSS version 20 software. Results: COVID-19 Anxiety
Scale (CAS) demonstrated a two-component structure identified as: “fear of social interaction;” “illness anxiety.” The final scale with seven
items demonstrated good internal consistency reliability (Cronbach’s Alpha 0.736). CAS exhibited good construct validity showing moderately
negative correlation (Pearson’s » = —0.417) with the self-rated mental health and resulted in higher scores among individuals with lower
educational qualification (Kruskal-Wallis ANOVA »? [2, 303] = 38.01; P = 0.001). Conclusion: CAS is a rapidly administrable, valid, and
reliable tool that can be used to measure COVID-19-related anxiety among the Indian population.
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INTRODUCTION

Coronavirus Disease (COVID-19) has been designated as
a public health emergency of international concern by the
World Health Organization on January 30, 2020.17 While
the early beginning of the COVID-19 outbreak occurred in
December 2019 in the Hubei province of China, there has been
unprecedented rise, since then, in the number of COVID-19
affected people across the globe leading to the declaration of
COVID-19 as a pandemic on March 11, 2020.”) While the
primary focus has been placed on the development of COVID-19
specific vaccine, identification of COVID-19 positive cases,
quarantining suspected individuals and close contacts of the
affected, and developing strategies for mass screening, the
psychological impact of COVID-19 on the general public was
given little attention. With COVID-19 swiftly evolving globally,
a substantial degree of fear is induced among the public. It is
estimated that the magnitude of anxiety and stress, depression
levels, and suicidal inclinations would rise as a consequence of
the psychological burden posed by COVID-19 associated fear.™
In the context of potential disease transmission, emotional
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discomfort among concerned populations is inevitable. In
these circumstances, it is very important to alleviate people’s
fear and anxiety of acquiring COVID-19. However, we have
limited availability of validated COVID-19-related anxiety
scales, which preclude the assessment of COVID-19 related
concerns among the public and the planning of informed support
programs. This study was done to develop a scale to measure
the anxiety relating to COVID-19 and evaluate its psychometric
properties among the Indian population.

MaTeriALS AND METHODS

This study was conducted during February and March 2020
among the general population belonging to the southern Indian
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state of Andhra Pradesh. Ethical approval for this study was
obtained from the Institutional Ethical Committee of SIBAR
Institute of Dental Sciences (pr. 70/IEC/SIBAR/2020). Based
on the objectives of the study, which include the identification
of the underlying latent constructs by exploratory factor
analysis (EFA), the rating scale for adequate sample size in
factor analysis proposed by Comrey and Lee focusing on the
necessity to render standard errors of correlation coefficients
sufficiently small was considered, according to which a sample
size of 300 was deemed to be good.”! The study sample
constituted 307 participants, aged 18 years and above, with
representation from different age, educational, and gender
categories. All the participants provided implied consent
with voluntary participation in the study. For convenience,
the methodology adopted in this study is discussed under the
following subheadings.

i.  Generation of item pool: various measures related to
the construct of fear and disease vulnerability were
reviewed before the generation of the item pool. Twelve
items articulated by the primary investigator (VCC)
were reviewed by the other investigators before the
evaluation of the initial scale for content validity and face
validity. All the items were designed to assess the anxiety
associated with COVID-19 on a four-point (1-4) semantic
differential scale, where the evaluative dimension was
explicitly mentioned in the choices, with higher scores
reflective of increased COVID-19-related anxiety

ii.  Evaluation of content validity and face validity: the initial
scale with 12 items was reviewed by a five-member expert
panel. The scale level inter-rater agreement was assessed
using the Intra-class Correlation Coefficient (Two-way
mixed model, mean of 5 raters, absolute agreement).
ICC was found to be 0.87 for the 10 item scale after the
deletion of two items owing to limited content relevance
as opined by the expert panel

iii. Assessment of item-total correlations (ITCs) and internal
consistency reliability: Corrected ITCs to check the
association of each of the scale items with the total score
obtained were used for initial scale purification. Corrected
ITC of <0.3 indicates the limited association of the
corresponding item to the overall construct measured by
the scale. Cronbach’s alpha was used to assess the internal
consistency reliability of the scale, and a value >0.7 was
deemed as a reflection of the optimum degree of correlation
between the scale items

iv. Determination of factor structure and scale purification:
EFA was done with principal components as the
extraction method to determine the items which are good
indicators of the construct of interest. Factor rotations
were done as necessary, and items demonstrating
significant cross-loadings, with a difference in loadings
of <0.2, across factors were intended to be removed as a
part of scale purification

v.  Establishment of construct validity and temporal stability
of the scale: A single self-rated mental health (SRMH)
question, on a five-point scale, was used to test the

construct validity of the scale.[®) Furthermore, the
differences in total scale scores obtained based on the
educational qualification of the subjects were considered
to establish construct validity for the scale. Temporal
stability was assessed by re-administering the scale to
30 participants 5 days after the initial administration.

Statistical analysis

SPSS version 20 software (IBM SPSS statistics for windows
version 20, Armonk, NY, USA) was used to analyze the data.
Descriptive statistics, EFA (principal components extraction)
using Promax rotation with Kaiser Normalization for
determination of factor structure, Pearson’s correlation test
for checking the correlation between SRMH and CAS scores,
Kruskal-Wallis ANOVA for identifying differences in CAS
scores based on educational qualification were employed in
data analysis.

ResuLts

The background characteristics of the study population are
described in Table 1. The mean age of the study participants
was 35.32 + 10.9 years. Corrected ITCs for the ten-item
scale suggested removal of two items having ITC <0.3. The
retained eight items demonstrated ITCs from 0.33 to 0.63;
Cronbach’s alpha if item deleted values ranged from 0.67
to 0.75 [Table 2]. Cronbach’s alpha for the eight-item scales
was 0.77. KMO measure of 0.731 indicated underlying factor
structure and significance from Bartlett’s test of sphericity
reflected the correlation among item responses indicating the
appropriateness of factor analysis. A two-factor solution was
obtained from EFA with principal components as the extraction
method based on the Eigenvalue >1 criterion. The unrotated
matrix showed cross-loadings for three items (Items 3, 4, 10).
Therefore, Promax rotation with Kaiser normalization, owing
to the correlated nature of items loaded on the two factors, was
employed to simplify the factor structure. Item 10 demonstrated
cross loading in the rotated matrix too and hence was removed
from the scale. The final scale (CAS) with seven items, with
the possible range of scale scores being (7-28), yielded a
two-factor solution: “fear of social interaction;” “illness
anxiety.” Table 3 shows the factor loadings, communalities,

Table 1: Background characteristics of the study
participants (n=307)

Variable Category n (%)
Gender Male 205 (66.8)
Female 102 (33.2)
Age group (years) 18-30 93 (30.29)
31-40 107 (34.85)
41-50 61 (19.86)
51 and above 46 (14.98)
Educational Secondary education 65 (21.2)
qualification Bachelor’s degree/diploma 109 (35.5)
Master’s degree 129 (42)
Doctoral degree 4(1.3)
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Table 2: Item level descriptive statistics, item-total correlation,

and internal consistency reliability estimates (7=307)

ltemp Mean Median Cronbach’s  Corrected Corrected

(SD) (1QR) alpha* item-total item-total
correlations™  correlations?

How afraid are you of acquiring COVID-19 when going into the public? (Item 1)  2.78 (0.91) 3(1) 0.67 0.576 0.601

In your opinion, how susceptible you are for COVID-19? (Item 2) 2.21(0.95) 2(2) 0.74 0.155% Eliminated

How frequently are you feeling worried that you have acquired 1.64 (0.67) 2(1) 0.71 0.378 0.334

COVID-19? (Item 3)

How frequently is your sleep getting affected because of thoughts relating to 1.64 (0.8) 1(1) 0.7 0.398 0.352

COVID-19? (Item 4)

How frequently are you avoiding conversations on COVID-19-related 2.67 (0.8) 3(D) 0.67 0.596 0.636

information out of fear/anxiety? (Item 5)

How worried are you of acquiring COVID-19 when an unknown person is 2.95(0.84) 3(2) 0.68 0.553 0.583

coming closer to you? (Item 6)

How anxious are you getting when knowing information on COVID-19? (Item 7) ~ 2.57 (0.86) 3(D) 0.7 0.382 0.401

In your opinion, how much COVID-19 has affected your personality (Item 8) 1.88(0.95) 2(1) 0.75 0.122% Eliminated

How concerned are you when people cough or sneeze because of the fear that 2.68 (1.01) 312 0.72 0.326 0.379

you may acquire COVID-19? (Item 9)

How often you are thinking about COVID-19 on a routine day? (Item 10) 2.57 (0.85) 2(1) 0.68 0.526 0.575

*Depicts internal consistency estimates of remaining items if the corresponding item is removed from the total score, *!Corrected item-total correlations

for the 10 item scale, *Corrected item-total correlations after eliminating items 2,

IQR: Interquartile range, COVID: Coronavirus disease

8, SCorrected item-total correlations of <0.3. SD: Standard deviation,

Table 3: Pattern matrix from exploratory factor analysis showing the factor loadings and communalities for the seven

items of the coronavirus disease-19 anxiety scale

ltem Factor 1 Factor 2 Communality
How afraid are you of acquiring COVID-19 when going into the public? (Item 1) 0.661 0.579
How frequently are you feeling worried that you have acquired COVID-19? (Item 3) 0.862 0.718
How frequently is your sleep getting affected because of thoughts relating to 0.813 0.64
COVID-19? (Item 4)

How frequently are you avoiding conversations on COVID-19 related information 0.788 0.675
out of fear/anxiety? (Item 5)

How worried are you of acquiring COVID-19 when an unknown person is coming 0.65 0.528
closer to you? (Item 6)

How anxious are you getting when knowing information on COVID-19? (Item 7) 0.749 0.503
How concerned are you when people cough or sneeze because of the fear that you 0.693 0.434
may acquire COVID-19? (Item 9)

Eigen value 2.806 1.271

Percentage of total variance explained 40.08 18.15

KMO measure of sampling adequacy (0.731), Bartlett’s test of sphericity - y* (df)=503.42 (21), P<0.001, Extraction method: Principal components, Rotation:
Promax rotation with Kaiser normalization, Factor 1: Fear of social interaction, Factor 2: Illness anxiety, KMO: Kaiser-Meyer Olkin, COVID: Coronavirus

disease

and the total variance explained by the components in EFA.
The mean CAS score of the study participants was observed
to be 16.93 + 3.71, and the scale demonstrated good internal
consistency reliability (Cronbach’s alpha 0.736). Significant
moderately negative correlation was identified between SRMH
and CAS scores (r=—0.417; P=0.001). An apparent difference
was noted in the mean CAS scores based on educational
qualification, with participants having higher educational
qualifications demonstrating significantly lower CAS scores as
analyzed using Kruskal-Wallis ANOVA (2 [2, 303] = 38.01;
P = 0.001%). The temporal stability of the instrument was
established with an ICC (Two-way mixed-effects model, single
rater, absolute agreement) of 0.91 between test and re-test. The
seven-item CAS was provided in Appendix 1.

Discussion

CAS is a brief, rapidly administrable, 7-item instrument
demonstrating face and content validity, internal consistency
reliability, structural validity, construct validity, and test-retest
reliability. The semantic differential scale was considered over
the Likert scale to eliminate the potential acquiescence bias.”
When the mean inter-item correlations were examined factor
wise, items loaded on “fear of social interaction” factor had
average inter-correlation of 0.5, where as the items on “illness
anxiety” factor had an average inter-correlation of 0.42 which are
within the suggested range of (0.4-0.5) by Briggs and Cheek.®
The mean inter-item correlation for the seven-item CAS was
0.45, suggesting that the two sets of items are better represented
as a summary measure. It is for this reason of inter-correlation
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between items from both the factors that the decisions of using
promax rotation and representing CAS score as an aggregate
measure of “fear of social interaction” and “illness anxiety”
scores were made. It was identified that subjects with higher
educational qualifications had lesser CAS scores, the rationale
for which could be better information seeking and accessing
behaviors, more scientific outlook compared to people with
lesser educational qualifications. Furthermore, a significant
negative correlation was identified between CAS and SRMH
scores. In spite of the aforementioned associations of CAS scores
with educational qualification and SRMH scores, more thorough
approaches could be adopted to establish the construct validity
of the scale, such as determining the correlation between CAS
and perceived vulnerability to disease scale scores."!

One of the limitations of this study includes the loading of only
two items on the “illness anxiety” factor. Although a minimum
of three items for factor is suggested, it is not uncommon in
literature for subscales to have two items.['* ! It is also important
to acknowledge here that the construct of anxiety relating to
COVID-19 is dynamic in nature, and the additional dimensions
of “fear of losing livelihood post COVID-19” and “uncertainty
about future” have emerged with prolonged lockdown since
the beginning of this study. Therefore, future directives for
psychometric research with regard to COVID-19 would be to
strengthen the factor structure by the addition of relevant items
and to encompass the ever-changing construct with emerging
dimensions. Based on the results from this initial validation,
we conclude that CAS is a rapidly administrable, valid, and
reliable tool that can be used to measure COVID-19-related
anxiety among the Indian population.
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APPENDIX

Flease rate your perceptions on the following questions. Select the circle that closely reflects your perception.

1) How afraid are you of acquiring COVID-19 when going into the public?

Extremely afraid O O O

2) How frequently are you feeling worried that you have acquired COVID-197

c O O

3) How frequently is your sleep getting affected because of thoughts relating to COVID-197

C O O

are you avoiding s COVID-19

©C O O O

5} How worried are you of acquiring COVID-1% when an unknawn persan is coming closer to you?

Extremely worried O O O O Mot at all worried

&) How anxious are you getting when knowing information on COVID-197

Extremely anxions o O O O Dot at all ancdous

7 How concerned are you when people cough or snceze becanse of the fear that you may acquire COVID-197

Extremely concerned o O O O ot a1 afl concemned
Appendix 1: COVID-19 Anxiety Scale.

O It at all afrmid

Always

O Never

Abvwnys

O Mever

4) How
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Abways HWever
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