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Background: Mental health sufferings due to the COVID-19 pandemic were reported in many countries worldwide.
However, there is a lack of a validated Arabic tool to measure stress related to this pandemic in the Arab countries.
This study aims to translate into Arabic and measure the psychometric characteristics of the previously developed
English COVID Stress Scales (CSS). Using a forward-backward translation, the CSS was translated into Arabic and 22
jurors assessed its content validity. An online-based survey was carried out among 1080 university students
(Egyptian and Saudi) to assess internal consistency and validity of the Arabic version (CSS-Arabic) using Cronbach's

Results: The content validity indices of the scale were 0.943 and 0.932 for both relevance and clarity. The internal
consistency of the total CSS-Arabic was satisfactory (with a = 0.94) within the acceptable range for different
subscales. Confirmatory factor analysis reveals 5-factor model with 36 retained items similar to the original English

Conclusions: CSS-Arabic is a reliable and valid self-reporting tool for screening of stress due to COVID-19 among
the university students. Further work should be done by healthcare providers to assess the magnitude of the stress
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Background

The newly emerging epidemic of the COVID-19 ap-
peared at the end of 2019 in China and has been de-
scribed as a pandemic by World Health Organization
(WHO) [1]. The virus is transmitted to humans through
small droplets that are sprinkled from the nose or mouth
with coughing and sneezing or through small droplets
scattered on the surfaces surrounding the human being.
Its main symptoms are fever, dry cough, and fatigue, and

* Correspondence: Drwasify2006@yahoo.com

°Psychiatry Department, Faculty of Medicine, Mansoura University, Mansoura
35516, Egypt

Full list of author information is available at the end of the article

@ Springer Open

some cases experience respiratory difficulties that neces-
sitates intensive care [2].

This pandemic has drawn global attention largely
focusing on the physical health as well as the clinical
and diagnostic aspects. The psychological health ef-
fects cannot be overlooked [3]. With the widespread
debate about the recently developed vaccine and em-
pirically unproven effective treatments [4], countries
were forced to adopt population-level widespread re-
strictions such as lock downs, in order to limit con-
tact between people to slow down the transmission
and exponential growth of cases [5].
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The pandemic meets the criteria for a traumatic
event and leads to the development of post-
traumatic distress syndrome PTSD [6]. Stress affects
one’s mental and physical well-being where the indi-
vidual reflects the stressor and its stressfulness [7].
Stress is compounded by the alarming figures re-
ported by local and international media all the time
about the numbers of infections and deaths caused
by the emerging COVID-19 virus; people are experi-
encing widespread panic, anxiety, and tension that
humankind had not seen in a long period of time
[8]. Many previous studies in different countries
including Arabic ones revealed that the extent of the
negative psychological effects of COVID-19 pandemic in-
clude stress, anxiety, despair, depression, suicidal thinking,
sleep disorders, eating disorders, and decreased quality of
life [9-17].

Taylor et al. [18] suggested psychological effects of
COVID-19 underneath the name of COVID-19 stress
syndrome, which is described by distress of becoming in-
fected, distress of being contaminated, distress of foreigners
who might be carrying infection (i.e., disease-related
xenophobia), distress of the socio-economic conse-
quences of the pandemic, compulsive checking and
reassurance-seeking, and traumatic stress symptoms
about the pandemic (e.g., nightmares, intrusive
thoughts).

Taylor et al. [18] listed that healthcare suppliers
should have a valid tool to evaluate the psycho-
logical effects of COVID-19 during the pandemic.
To the best of the authors’ knowledge, the English
SCC was not translated into other languages includ-
ing Arabic.

The current study deals with the psychometric
properties of the Arabized version from the stress of
the COVID-19 pandemic and thus seeks to provide
a scientifically sound measuring instrument based
on the reality of Arab culture. Thus, standardization
of the scale in the Arab environment opens new ho-
rizons for research in the field of diagnosing and
measuring the stress associated with the pandemic
of the COVID-19 and its psychological effects. This
is an essential step in the confrontational strategies
and psychotherapy practices. The ideal tool should
be psychometrically tested for reliability and
validity.

Aim of the study

This study aims to translate into Arabic and measure
the psychometric characteristics (content validity, in-
ternal consistency, and construct or component validity)
of the COVID Stress Scales [18] in Egyptian and Saudi
samples of university students.
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Methods

Study design and date

This cross-section validation study was conducted dur-
ing the period from 10th July to 23rd August 2020.

Subjects

The study was carried out on university students in
Mansoura University, Egypt, and King Khalid University,
Saudi Arabia.

Sample size calculation

There are no absolute rules for the sample size required
to validate constructs or study tools due to the various
types of tools and the number of their items [19]. Guide-
lines for the respondent-to-item ratio ranged from 5:1,
10:1, 15:1, or 30:1 [20]. As larger samples are always bet-
ter than smaller samples, we will use the respondent-to-
item ratio of 30:1 for better confirmatory factor analysis
[19]. The scale contains 36 items; thus, the final sample
size is 1080 students.

Procedures and data collection

Participants were volunteered to enroll using an an-
onymous online survey, administered by Google Forms
to ensure wide reach and easy access. The electronic link
was published on social media and student forums; the
participants agreed to participate voluntarily without any
compensation or incentives. Data were collected an-
onymously including sociodemographics (e.g., age, sex,
nationality, residence, and college) and the Arabic ver-
sion of COVID-19 stress scale.

The COVID-19 Stress Scales (CSS) prepared by Taylor
et al. [18] consists of 36 items, distributed over five di-
mensions stable factor, corresponding to scales assessing
COVID-related stress and anxiety symptoms: (1) danger
and contamination fears (12 items), (2) fears about eco-
nomic consequences (6 items), (3) xenophobia (6 items),
(4) compulsive checking and reassurance seeking (6
items), and (5) traumatic stress symptoms about
COVID-19 (6 items). Items were rated on a 5-point scale
ranging from 0 (not at all) to 4 (extremely). The scales
were intentionally designed so they could be readily
adapted for future pandemics. The CSS were developed
and initially validated in population-representative sam-
ples from Canada and the USA. The scale performed
well on various indices of reliability and validity. The
scales were inter-correlated, providing evidence of a
COVID stress syndrome.

Arabic translation of CSS

The English version was translated into the Arabic lan-
guage by two independent translators, and the two
translations were compared to reach an agreed initial
version. This initial version was revised from a linguistic,
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grammar, and other perspective. The Arabic version was
back translated into the English language again by an-
other two translators unaware about the original English
version, to ensure the accuracy of the translation and
the consistency of the synonyms and the translation did
not differ between the English and Arabic versions [21].

Content validity

The content validity indices were estimated by 22 ex-
perts (11 Egyptian and 11 Saudi) jurors specialized in
psychology, psychiatry, and public health. They included
7 professors, 13 associate professors, and 2 lecturers.
The Arabic version of the scale was evaluated for clarity,
relevance, and translation of the contents. The experts
were asked independently to review each item (clarity
and relevance) using three-point ordinal scale and trans-
lation using correct or wrong. If wrong, they add their
suggestions. The content validity index (CVI) was calcu-
lated at the item level (I-CVI), expert level (E-CVI), and
scale level (S-CVI).

To obtain the CVI at the item level (I-CVI), the num-
ber of experts judging the item as relevant or clear (rat-
ing 3) were divided by the total number of experts. The
CVI per expert (E-CVI) is calculated by dividing number
of items scored 3/total number of items. If the CVI is
higher than 0.79, the item was appropriate. If it is be-
tween 0.70 and 0.79, it needs revision. If it is less than
0.70, it is eliminated. The CVI for the entire scale (S-
CVI) was assessed using the S-CVI with the average ap-
proach, by summing all I-CVI for relevancy divided by
the number of items. The scale as a tool was considered
to be valid if S-CVI greater than or equal to 0.90 [22].

I-CVI and S-CVI were calculated using the following
formulae [23]:

I- CVI = Number of experts rating the item 3/total number of experts
S — CVI = Sum of the I - CVIs/total number of items

The CVI for each expert (E-CVI) is number of items
scored 3 (relevant)/total number of items.

Reliability was assessed in the forms of internal
consistency. To test the reliability of the CSS-Arabic, the
final version was completed byl080 students. Internal
consistency was examined by Cronbach’s a reliability co-
efficients. Cronbach’s a value of 0.50-0.70 was accept-
able, whereas 0.70 or higher shows good homogeneity
among the items [24].

Exploratory factor analysis
Exploratory factor analysis of the 36 items was done
using RML rotation using MPlus. Parallel analysis was
used to determine the number of factors to retain. The
selection of goodness-of-fit indices was based on con-
ventional guidelines [25].
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Statistical analysis

Data were analyzed with SPSS version 24 (IBM Corpor-
ation, Chicago, IL, USA). Qualitative variables were pre-
sented as number and percent, whereas quantitative
variables were presented as mean (SD). CVIs were calcu-
lated for each item and each expert. Cronbach’s a were
calculated to measure the internal consistency between
items. P < 0.05 was considered statistically significant.
Validity and factor analysis were determined using ro-
bust maximum likelihood (RML) rotation using MPlus
examining the full scale [26]; the researchers used RML
because it is robust to departures from a normality dis-
tribution of the data sample.

Internal consistency was assessed by Cronbach alpha
coefficients (a), inter-item correlations and corrected
item-total correlations. A Cronbach’s a of .70 or
higher indicates acceptable reliability [27]. Goodness
of fit was assessed according to the following criteria:
root mean square error of approximation (RMSEA <
.10), comparative fit index (CFI > .90 or more desir-
ably > .95), and standardized root mean square re-
sidual (SRMR < .08) [28, 29].

Results

Table 1 shows that the I-CVI ranged from 0.818 to 1.0
in different items of both relevance and clarity. While
the E-CVI ranged from 0.722 to 1.0 in different items of
both relevance and clarity. The S-CVIs were 0.943 and
0.932 for relevance and clarity, respectively.

The mean age of participating students was 20.8 + 1.9
years, 76.95 are females, 55% are Egyptians, 57.6% of
rural residence, and 40.3% are enrolled arts and human-
ities faculties (Table 2).

Table 3 displays the exploratory factor analysis of the
resulting of the 36 items. Good fit is indicated by SRMR
(0.04) < .08, RMSEA (0.07) < .08, SRMR = 0.03 > .95,
and CFI (0.90) = .90. The first five eigenvalues were as
follows: 12.90, 2.97, 2.49, 1.67, and 1.31.

Table 4 shows the first-order confirmatory factor ana-
lysis conducted for identifying the measurability of im-
plicit structures of danger and contamination, socio-
economic consequences, xenophobia, traumatic stress,
and compulsive checking parameters used for CSS is
depicted in Fig. 1. All of modification indication of the
model have goodness of fit (y* = 2642.742, SRMR =
0.05, CFI = 0.91, TLI = 0.90, RMSEA = 0.07). Also, the
second order confirmatory factor analysis for CSS indi-
cating the structural of danger and contamination,
socio-economic consequences, xenophobia, traumatic
stress, and compulsive checking parameters dimensions
with the one dimension of CSS is constructed and
depicted in Fig. 2. All of modification indication of the
model have goodness of fit (y* = 2681.171, SRMR =
0.05, CFI = 0.90, TLI = 0.90, RMSEA = 0.08).
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Table 1 Content validity indices (per item, per expert, and total scale) for both relevance and clarity of the SCC-Arabic

Item I-CVI for relevance I-CVI for clarity Expert E-CVI for relevance E-CVI for clarity
1 0.909 1.0 1 1.0 1.0

2 0.909 1.0 2 0917 0.861
3 0.864 0.909 3 0.975 0.833
4 0818 0.955 4 1.0 0972
5 0.955 0.955 5 0.944 0917
6 0.909 0.864 6 10 1.0

7 0.955 1.0 7 0.975 1.0

8 0.909 0.955 8 0972 1.0

9 0818 10 10 1.0
10 0.864 0.955 10 1.0 1.0

1 0.909 10 1" 1.0 1.0
12 0818 0.955 12 0972 1.0
13 1.0 0.909 13 0.722 0.722
14 1.0 0.864 14 0972 1.0
15 10 0.909 15 0.944 1.0
16 0818 0.864 16 0.944 0.975
17 0.955 0.909 17 944 1.0
18 0.955 0.955 18 0.722 0.7.22
19 0.955 0.909 19 0.944 0.806
20 0.955 0.909 20 0.944 1.0
21 0.955 0.909 21 0.806 0.975
22 0.955 0.909 22 1.0 1.0
23 10 0.909

24 0.909 0.909

25 1.0 0.909

26 10 0818

27 10 0.864

28 0.955 0.909

29 10 0.909

30 10 0.909

31 1.0 0.955

32 1.0 0.955

33 0.909 0.955

34 1.0 1.0

35 1.0 1.0

36 10 0.955

Total scale 0.943 0.932

CVI Content validity index, / Item, E Expert

Table 5 presents Cronbach alpha coefficients for the
scales. The coefficients were > 0.80, indicating good to
excellent.

Discussion
At the time of writing, the coronavirus pandemic is the
most important health problem worldwide, with the

starting of the second wave and emergence of new
strains of the virus. Apart from its impacts on physical
health, COVID-19 also has significant effects on mental
health. The development of the vaccines does not allevi-
ate the psychological effects of the COVID-19. Few tools
are available for assessment of these psychological con-
sequences in Arabic countries. The only available
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Table 2 Sociodemographic characteristics of studied students
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Table 3 Exploratory factor analysis and factor loadings of the

(1080) SCC-Arabic
N (%) Item number Scales | I} n v \'}
Age 1 DT 0.56 0.05 0.01 0.04 022
Mean (SD) 20.8 (1.9) 2 DT 0.42 0.04 0.02 0.06 017
Median (minimum-maximum) 20.0 (17-36) 3 DT 0.52 0.04 0.07 0.01 0.05
Sex 4 DT 0.60 0.03 0.02 0.05 0.03
Male 249 (23.1) 5 DT 0.42 0.14 0.03 0.07 0.1
Female 831 (76.9) 6 DT 0.51 0.1 0.07 0.02 0.01
Nationality 7 DT 0.73 0.01 0.05 0.06 0.01
Egypt 594 (55.0) 8 DT 0.71 0.03 0.00 0.14 0.11
Saudi Arabia 486 (45.0) 9 DT 0.62 0.05 0.01 0.20 0.00
Residence 10 DT 0.76 0.02 0.03 0.10 0.03
Urban 622 (57.6) 11 DT 0.61 013 0.05 0.06 0.01
Rural 458 (42.4) 12 DT 0.69 0.19 0.10 0.17 0.09
Faculty 13 SE 0.03 0.74 0.01 0.15 0.05
Medicine 306 (28.3) 14 SE 0.06 0.84 0.03 0.04 0.00
Other health faculties® 75(16.2) 15 SE 0.09 0.76 0.04 0.01 0.04
Other practicalb 164 (15.2) 16 SE 0.09 0.71 0.03 0.14 0.15
Arts and humanities® 435 (40.3) 17 SE 0.05 0.77 0.00 0.07 0.01
?Dentistry, pharmacy, nursing, and health sciences 18 SE 0.06 0.67 0.00 0.1 0.21
bVeterinary, sciences, engineering, and agriculture
“Commerce, arts, laws, and education 19 X 003 0.18 0.66 0.00 004
20 X 0.05 0.04 0.73 0.05 0.01
21 X 0.01 0.05 0.91 0.05 0.00
validated tools are the Arabic Fear of COVID-19 Scale 2 X 003 004089 001 004
(FCV-19S) [30] and the Arabic version of COVID-19 23 X 016 002 078 010 003
Anxiety Scale (CAS) [31]. CSS is the first tool that evalu- 24 X 0.10 015 049 028 0.1
ates various aspects of psychological consequences of 5 T 017 002 010 060 001
COVID related to five domains: COVID danger and 5 T 024 001 000 049 013
ntamination fear ID fear nomi n-
zgqttlznce:t OCOs;aI];’ ():(Sr:(/)phof)?a,s aCbOOu\ilgo Cco)m;u?soive ” ! 006 004 001 084 00
checking and reassurance seeking, and COVID trau- 28 T 013 o0t 002 068 012
matic stress symptoms. 29 T 0.02 0.06 0.02 0.75 0.03
Content validity index (CVI) is the most commonly 30 T 001 001 001 074 011
used method to calculate content validity quantitatively. 31 CH 005 006 007 020  0.67
There are multiple methods for testing content validity 5, H 004 008 009 004 067
[32‘]..Thfe most common rr}ethod for measuring Conter}t 3 H 001 003 001 009 073
validity is calculating the item level CVI (I-CVI). This
paper considered the I-CVI, expert-level CVI (E-CVI), 34 cH 001 007 009 017 0.52
and scale CVI (S-CVI) since the S-CVI is an average 3° CH 007 001 001 02 0.63
score that can be skewed by outliers. It is important to 36 CH 006 003 010 000  0.63

distinguish between content validity at the item level
and at the scale level [22].

The number of experts (n = 22) was considered ad-
equate for content validation [33, 34]. An I-CVI of 0.78
or higher is considered excellent. It was concluded that
individual items were important and relevant to measur-
ing the content validity. The minimum acceptable S-CVI
is considered to be any value between 0.80 and 0.90 [22,
34]. In the current study, the CVIs are satisfactory for

Boldface indicates salient (> .30) loading
DT Danger and contamination, SE Socio-economic consequences, X
Xenophobia, T Traumatic stress, CH Compulsive checking

relevance and clarity ranged from 0.8 to 1.0 for I-CVI,
E-CVI], and S-CVL

The current study revealed that the Cronbach alphas
of the different domains are satisfactory and ranged from
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Table 4 Findings of first and second order confirmatory factor
analysis for CSS-Arabic

Measurement x> df x*df SRMR CFI TLI RMSEA
First-order confirmatory factor analysis
CSS-Arabic 2642.742 584 4525 0.05 091 090 007

Second-order confirmatory factor analysis

CSS-Arabic 2681.171 586 4575 0.05 090 090 0.08

RMR Root mean square residual, CF/ Bentler's Comparative Fit Index, TL/
Tucker-Lewis index, RMSEA Root mean square error of approximation

0.86 to 0.91. These are comparable to those of the ori-
ginal English version of SCC. Cronbach alphas ranged
from 0.83 to 0.94 in the Canadian sample and from 0.86
to 0.95 in the US sample [18].

Factor analysis revealed 5-factor loading. This analysis
using the total score and the all five factors would likely
yield the most clinically reliable information regarding
COVID-19 stress severity, particularly when used in
population-based samples. Exploratory factor analysis
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was done using RML rotation using MPlus; good fit is
indicated by SRMR (0.05) < .08, RMSEA (0.07) < .08,
TLI = 0.90 < .90, and CFI (0.91) < .90. Also, findings of
first and second order confirmatory factor analysis for
CSS resulted the 5-factor model from the sample was
tested. CFA solution performed gives goodness of fit in
modification indication.

The obtained results are in harmony with that de-
tected by Taylor et al. [18] who demonstrated that paral-
lel analysis indicated a 5-factor solution, rather than a 6-
factor solution in which each factor corresponded to
each of the six scales of the CSS. The first six Eigen
values were as follows: 15.84, 2.86, 2.06, 1.58, 1.55, and
0.88. The model performed well in terms of the
goodness-of-fit and indicates RMSEA = 0.050 (90% con-
fidence interval 0.049-0.051), SRMR = 0.042, and CFI =
.93.

The results of the SCC-Arabic’s internal consistency
revealed a good to excellent Cronbach’s a coefficient.
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Fig. 2 Second-order CFA by MPlus
A

The alphas of the different domains ranged from 0.86
to 0.91 with a total scale coefficient of 0.94. These
findings are comparable to coefficients of the original
English scale (with a ranging from 0.80 to 0.93 for
different domains) in both Canadian and US popula-
tions [18].

Table 5 Cronbach alphas of CSS-Arabic
Subscales of CSS-Arabic

Cronbach alphas

COVID danger and contamination 0.90
COVID socioeconomic consequences 091
COVID xenophobia 0.90
COVID traumatic stress 091
COVID compulsive checking 0.86
Total CSS-Arabic 0.94

Limitations
First, the study was conducted using online modalities,
which might make the measure inaccessible to some in-
dividuals. However, given the requirement of quarantine
and physical distancing, online surveys might be the only
option during certain periods of a pandemic. This may
have introduced selection bias, where only those who re-
ceived the study link had the chance to participate.
Second, participants were recruited only from uni-
versity students who have accessibility to internet.
Also, they were not representative of the adult popu-
lation in both countries. Future studies involving
more diverse adult samples from different countries
would help further establish the validity and utility of
CSS-Arabic. Third, test-retest and inter-rater reliabil-
ities as well as scale sensitivity and specificity were
not examined for the SCC-Arabic. Finally, there was
no evidence of convergent or discriminant validity.
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Conclusions

The findings show that the Arabic CSS had a multidi-
mensional structure, good internal consistency, and good
construct validity. The authors believe that the CSS-
Arabic is a potentially useful instrument that can be
used by healthcare providers to assess the magnitude of
the stress during the COVID-19 pandemic. It may pro-
vide comprehensive information regarding stress and
anxiety of an individual because of its multidimensional
structure. However, the CSS is long and takes a longer
time to complete.
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