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Abstract: The impact of the COVID-19 pandemic on students’ personal, academic, and social life
has been quite stressful. The threat to life from the virus, social isolation, and the need to shift from
face-to-face learning to online mode has been challenging. Thus, the purpose of the present study
was to develop and validate a self-administered tool to assess the source of COVID-19 pandemic
stress among college students. The data was collected online using google forms in two phases. The
data collected from 173 participants from phase one was analyzed using exploratory factor analysis
(EFA). The second phase data of 216 participants were analyzed to validate the factor structure using
confirmatory factor analysis (CFA). The standardized factor loadings, Composite Reliability (CR), and
AVE of factors were assessed to determine the convergent validity of the scale. Similarly, discriminant
validity and concurrent predictive validity were assessed through the HTMT ratio of correlations and
ROC curves, respectively. A succession of Exploratory Factor Analysis yielded a five-factor solution,
explaining 73.83 percent variance with 13 indices. CFA via maximum likelihood with bootstrapping
indicated a good fit for the five-factor model (SRMR = 0.037, RMSEA = 0.049, CFI = 0.981). The
standardized factor loadings, Composite Reliability (CR), and AVE of factors together suggest
acceptable convergent validity. Further, the ROC curve results to assess stress indicated an acceptable
AUC, with a magnitude of 0.79, p < 0.01, indicating concurrent predictive validity for the five-factor
Student COVID-19 Stress Scale (SCSS). HTMT ratio of correlations <0.85 indicated discriminant
validity for the factor structure. The CR > 0.70 for the dimensions indicated acceptable reliability.
Thus, the SCSS can be an effective instrument to assess the source of pandemic stress among students
so that tailor-made timely interventions can be provided to prevent long-term adverse effects.
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1. Introduction

The spread of COVID-19 (SARS-CoV-2) worldwide has endangered the lives of in-
dividuals and posed a threat to the sustainable growth and development of nations. It
has been more evident in the case of developing nations. Higher education institutions,
particularly universities and colleges, tend to be the mainstay of any nation’s intellectual
capital. In the contemporary world, these institutions are responsible for supplying human
capital and have become innovation incubators for budding entrepreneurs.

For achieving sustainable growth and development, health and education have been
considered critical indicators [1]. Since the start of the COVID-19 pandemic, university and
college teaching has shifted to online platforms. These online platforms did provide an
alternative solution to sustain teaching when offline classroom teaching was not feasible.
However, for students, in particular, the transformation to online teaching could not
have been easy. Access to laptops and internet connections for online learning became a
challenge for students belonging to developing countries. The resource scarcity coupled
with an uncertain, life-threatening COVID-19 pandemic can create stress in young minds.
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Social scientists have rightly expressed concerns on the negative impact of the pandemic of
COVID-19 on the education system as one of the biggest challenges faced by the educational
system in recent times [2]. Under these circumstances, students pursuing higher education
had to face multiple challenges that can ultimately affect any nation’s sustainable growth
and development.

The lack of physical, experiential learning due to social distancing, repeated lock-
downs, and quarantine has created havoc on the students” mental health, leading to
increased stress, anxiety, depression, and pressure to perform with limited resources. The
quality of education being imparted with restricted resources has led to disengagement
and lowered motivation in the student population. It has mainly created upheaval in the
lives of students who could not adapt quickly to the rapidly changing environment. The
stress resulting due to COVID-19 requires different coping mechanisms. Thus, the future
workforce responsible for the country’s sustainable growth is at risk. A psychologically
unhealthy emerging workforce cannot lay the foundation for a sustainable and healthy
future. The chronic stress resulting from the pandemic can be managed at an initial stage
through screening and reduce the risk of jeopardizing the country’s sustainable develop-
ment. Thus, there is a need to screen out such a population. An intervention at an early
stage can reduce the COVID-19 stress on the students. For any country, a stress-free and
mentally fit young population is essential for the growth and development of the nation.
The aim of achieving sustainability through sustainable education can only be achieved if
the youth can develop the skills of adaptation and flexibility.

Sustainable education is the pathway to attain and sustain socioeconomic, ecological,
and holistic wellbeing at an individual and community level. It implies the kind of educa-
tion that equips the learner to be open and adaptable to the new changing environments of
uncertainty and unpredictability prevalent in the current everyday scenario. Education
should foster the qualities of flexibility, originality, self-reliance, optimism, and resilience in
students. Education inculcates qualities of authenticity, care for community, meaningful
engagement, and purposefulness in the learners. Education also empowers people to have
sustainable livelihoods. Thus, sustainable education can only lead to sustainable growth
and development of the country.

When the COVID-19 pandemic was emerging, the general thought process was that
the elderly and the immunocompromised population were more vulnerable to the pan-
demic. However, as the pandemic situation evolved, it adversely affected the young
population also. The emotional trauma due to the prevailing stressful situation adversely
affects individuals. Any mental burden that an individual carries affects the performance
of the individual, whether at school, college, or the workplace. The synergy between indi-
viduals enhances the output of any system, whether it is academics or industry. COVID-19
can affect sustainable development psychologically. Therefore, the young individual who
is concerned about getting infected by the virus or cannot adapt to the rapidly changing
academic environment during the pandemic cannot be expected to deliver according to his
or her potential fully. The industrial output and economic prosperity of nations depend
upon the collective performance of the young population. Thus, the adverse impact of
stress on the wellbeing of individuals can put severe doubts on maintaining the sustainable
growth of nations. It can be particularly more concerning for developing nations where
economic and healthcare resources are scarce.

Researchers have reported the prevalence of stress among the normal population
during the current COVID-19 pandemic [3,4]. The prevalence rates for stress due to the
pandemic in the general populace were 29.6% [5]. However, the students have been experi-
encing a significantly high level of stress than the other people, as reported by researchers
who compared them to health professionals, academicians, mental health professionals, cor-
porate workers [6]. Furthermore, pandemics lead to psychological reactions, including mal-
adaptive behaviors, emotional distress, suicidal thoughts, and defensive responses [7-11].
These findings are corroborated by studies showing that the level of depression, anxiety,
and stress was significantly more in young people (21-40 years old) during the pandemic.
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The plausible reason for this seems to be that this age group is experiencing more financial
challenges and adverse consequences due to the pandemic. As they belong to society’s
workforce, they must bear the brunt of laying off and closing businesses [12,13]. In addition,
some researchers have attributed the higher level of anxiety among youth due to their more
access to information through social media, leading to stress [14-16]. In other words, the
infodemic can be one of the reasons for stress during the times of pandemic in the youth.

Therefore, researchers further attempted to study the influence of the pandemic on the
psychological health of college-going students studying in a public university in the United
States. The findings revealed an increase in anxiety and stress in 71% of students due to
the pandemic. The multiple stressors faced by the students were apprehension and fear
about their own and loved ones’ health, poor concentration, disruptive sleep and eating
patterns, and concern for academic performance [17,18].

The sudden change to the online mode of education and evaluation created uncer-
tainty and distress in their academic lives. The students aged between 17 and 22 years
(college-going) have expressed more negative reviews of online classes as compared to
the younger age group of 7-17 years (school-going) [19]. Online classes have been a
challenge for students even during normal times [20]. The lack of face-to-face in-person
communication, which gave a feeling of connection and enhanced peer-to-peer learning
experiences, became a thing of the past, and many suffered from separation anxiety. During
the pandemic, measures like social distancing and quarantine to prevent contamination
increased isolation and further added to the existing sources of pressure and stress for
students. Studies have reported that self-isolation due to COVID-19 resulted in stress in
university students [21]. The stress took many forms in the life of the students impacting
their motivation, concentration, and zeal to perform to their actual potential.

In the Indian scenario, studies have also reported the students’ vulnerability towards
poor mental health due to fear and the feeling of uncertainty about their studies and
future careers [22-24]. For example, a study on schools, colleges, and universities reported
that due to the pandemic, students had issues with sleeping behaviors, daily workout
habits, and social communication, which significantly affected their health status. Besides,
51.4% could not constructively utilize their time [19]. Thus, it implies a feeling of dissatis-
faction and frustration of not working to their full capacities. Furthermore, the lockdowns
during the pandemic resulted in increased anxiety and depression among university under-
graduates [25,26], and the isolation guidelines have adversely affected their mental health
to a great extent [27]. In addition to these, a study on college students pointed out that
academic stress, separation from peers and campus environment, and fear of contagion
were the major sources of stress and had adverse effects on college students’ physical
and mental health via perceived stress [28]. In a study conducted on university students
in Saudi Arabia, it was revealed that rather than the distress of being alone, isolated, or
separated from others due to the COVID-19, students were concerned about becoming a
burden on their family in case they got infected [29]. Still, others have reported increased
stress levels after one year of COVID-19 in university students of a Spanish university [30].

Most of the students throughout the world did not suffer from symptomatic COVID-19,
but the uncertainty and constant fear of getting infected became a source of stress [31].
Students also had to face the loss of experiential learning and practical field experience
due to being confined to their homes. In this scenario, there is a vital need for developing
the tools to assess the psychosocial burden experienced by them. Only after the assess-
ment can the right kind of intervention be given to the individuals [32,33]. The initial
instruments used to assess COVID-19 stress were modified scales derived from existing
perceived stress assessment measures, e.g., PSS-10-C [34] COVID-19 Peritraumatic Distress
Index [35] COVID-19-related psychological distress in healthy public (CORPD) [36]. Then,
the COVID-19 stress scale was developed [37,38]. The majority of the instruments available
to measure COVID-19 pandemic stress targeted the general adult population. However,
the seven-item COVID-19 Student Stress Scale (CSSQ) [38] constructed to measure pan-
demic stress on Italian students focused on only the three sources of stress based on the
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transactional stress model of Lazarus and Folkman [39], namely, relationship, isolation,
and fear of contagion mainly due to disruption caused by lockdowns.

Nevertheless, since the start of the COVID-19 pandemic, we have seen that stress
sources during the current pandemic are multifaceted for students, particularly in de-
veloping countries where access to the internet and technological devices are limited.
Further, psychophysiological and social changes are equally relevant stressors during a
pandemic [40,41]. Therefore, an instrument is needed to assess the psychophysiological
and social sources of stressors among the students so that timely intervention can be
given to them. Thus, the objective of the current study was to construct and validate a
self-report tool to measure the source of COVID-19 pandemic stress among students of
higher educational institutions.

2. Materials and Methods
2.1. Sample and Data Collection Procedures

Data were collected from college students from India between June 2020 and January
2021 using online google forms. The data collection was done in two phases. The inclusion
criteria in the study were students 18 years and above studying various courses in Indian
colleges and universities. The first phase of data collection was completed in August 2020.
The second phase of data collection was from October 2020 to January 2021. Incomplete
forms were discarded. The final sample comprised 389 participants, 173 participants in the
first and 216 in the second phase. The participants were studying in different Universities
and colleges spread across the country. The data was collected from both undergraduate
and postgraduate students.

A purposive sampling procedure using the snowball technique was used to collect
data. The phase 1 data comprised 108 females and 65 males within 18 to 24 years with a
mean age of 21.71 (SD = 1.33) years. For a representative sample, students belonging to
different academic domains have been included. The sample comprised of Engineering
(34.6%), Arts (16.2%), Science (17.9%), Commerce (5.2%), Management (5.8%), Medical
(3.5%), Law (8.1 %), Designing (6.9%), Journalism (1.2%), and Pharmacy (.06%). For the
second phase, 216 participants with a mean age of 21.95 (SD = 1.42) years comprising
of 106 males (49.1%) and 110 females (50.9%) formed the sample. The age range was
18 to 24 years. The sample comprised of Engineering (36.6%), Arts (16.1%), Science (13%),
Commerce (4.2%), Medicine (4.2%), Management (11.1%), Law (4.6 %), Designing (4.2%),
Journalism (2.3%), Pharmacy (1.4%), and Others (2.3%). Other categories comprised of
students pursuing various diploma courses. The data was collected online, using google
forms. The online google form was circulated using Email, WhatsApp, and Facebook.
Participating in the study was voluntary. The participants were informed that by filling the
form, they give consent to participate in the study.

2.2. Tool for Validation

To evaluate the convergent validity of the current scale, the authors’ used the 14 items
stress subscale of DASS-42 [42]. DASS-42 is a well-established and standardized screening
tool that has been used on normal adults to discriminate between the three negative
conditions of stress, depression, and anxiety. The items on the three subscales are scored
on a four-point rating scale ranging from 0 to 3, with a higher score indicating a higher
negative emotional state of the individual. The 14 items of the stress subscale assess
nervous strain, inability to relax, and irritability in an individual. The Cronbach alpha for
the scale was 0.89.

2.3. Candidate SCSS Items

The initial items of the Student COVID-19 Stress Scale (SCSS) was constructed after
reviewing the existing literature [14,16-18,21,27,37,39,43-48] and consulting experts on
stress. Initially, a pool of forty items was formed. The student COVID stress scale items
belonged to health concerns, fear of death, fear of losing loved ones, lifestyle changes,
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academic distress, fear of lockdowns, somatic symptoms, social isolation, uncertainty;,
xenophobia, and future concerns. Three items from the initial item pool were culled on a
rational basis (see Supplementary Material). Thus, 37 items were retained for the study.

As a pilot study, the thirty-seven items were administered to 15 college students for
checking the language and understanding. The items were in simple words, without
jargon, so that students, in general, could easily comprehend them. Instructions for the
study mentioned, “The questions ask you about your thoughts and feelings during the last
month, particularly concerning the prevailing COVID-19 situation. In each case, you have
to respond to how often you felt in a certain way. Please answer all of the questions the best
that you can. There are no right or wrong answers. Answer 1 for never, 2 for almost never,
3 for sometimes, 4 for fairly often, and 5 for very often, respectively.” The results indicated
that the college students could understand and perform the questionnaire successfully.
Thus, the thirty-seven items formed the preliminary scale for the phase one study.

2.4. Data Analysis Procedure

The goal was to construct a short, internally consistent, and valid scale. The initial
scale consisted of thirty-seven items. Construct validity of the scale was assessed using
exploratory factor analysis (EFA) and confirmatory factor analysis (CFA). Preliminary
screening of the thirty-seven items for EFA was done by assessing item-total correlation.
Items with a value greater than 0.30 are considered related to the overall scale [49]. The
data was also assessed for normality using the Shapiro Wilk test. Shapiro Wilk values with
p > 0.05 were considered normal distribution indicators [50]. EFA on the thirty-seven items
was analyzed using Principal component analysis with oblique rotation. SPSS version
21 was used for the analysis. The sampling adequacy was assessed by KMO measure and
Barlett test of sphericity. The criteria for extraction and interpretation of components were
eigenvalues > 1.0, communality > 0.50 for each item, factor loading > 0.50. Items with a
factor loading of 0.50 have been considered enough to be “strong” [51]. Further, items
loading at more than 0.40 on two factors were not retained [52]. For assessing the internal
consistency of the instrument and subfactors, Cronbach alpha (x) was assessed. « > 0.70
have been considered acceptable [53].

CFA was performed using Amos version 26 to validate the factor structure created
using EFA. Before performing the CFA, data screening for normality and outliers was
performed. Inter-correlations assessed the preliminary association between SCSS total and
its factors. Data screening of the data collected in the second phase identified 09 extreme
scores. Excluding these scores left a total sample of 216. Kurtosis and skewness scores for all
factors and total score fell within —2 and +2. The kurtosis coefficient of 20.423 with a critical
ratio of 7.599 signified multivariate non-normality [54]. Multivariate non-normal data can
result in standard error biases [55]. Therefore, Maximum Likelihood (ML) estimation with
bootstrapping (1000 resamples) was performed to generate accurate estimations of standard
errors with accompanying confidence intervals (bias-corrected at the 95% confidence level)
and p-values [56,57]. Thus, to assess whether the drawn-out model from the data provides
an excellent fit, empirically derived cut-off values by Hu and Bentler [58,59] were used. An
excellent model fit is indicated by SRMR < 0.08, RMSEA < 0.06, and CFI > 0.95. A Good
fit is indicated by GFI > 0.90. For RMSEA, the 90% confidence interval (CI) was included.
Simultaneously, x2 and the Bollen-Stine bootstrap p [60] were assessed. x2 is sensitive to
sample size and, therefore, not a sufficient standalone criterion as a CFA index [61]. Bollen—
Stine measures fit without normal theory limitations [60], and p > 0.05 signifies excellent
global fit. Alternate factor structures were also created to assess the suitability and validity
of the default model explored through EFA. Additionally, Akaike’s Information Criterion
(AIC) was assessed to make model comparisons. Lower values signify superior fit [62].

Composite reliability (CR) was examined to assess the internal consistency of scale
following the model specification. CR above 0.70 was considered the criteria for internal
consistency [63]. The convergent validity of SCSS was analyzed by calculating standard-
ized factor loadings, CR, and AVE of factors [64,65]. Moreover, convergent validity was
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also assessed by correlational analyses between the scales scores of SCSS and the Stress
scale [42,66]. Further, the Concurrent predictive validity of the scale was assessed using
ROC curves. The stress scale was used to identify cases who scored high on the stress index.
A score of nineteen or above on the stress scale indicates moderate to severe stress [42].
During a pandemicg, it is natural for individuals to be slightly more stressed than during
normal circumstances. Therefore, mild stress cases were treated with normal cases. Those
who scored nineteen or above on the stress scale were categorized as ‘stressed’ for plotting
the ROC curves. The area under the curve (AUC) of the ROC curve represents the SCSS’s
ability to differentiate between stressed and those who are not. The possible values of
AUC range from 0.5 to 1.0. An AUC > 0.5 is considered acceptable. Further, an AUC
value between 0.7 and 0.9 indicates moderate accuracy. AUC above 0.9 indicates high
accuracy [67]. The Heterotrait-Monotrait (HTMT) ratio of correlation [68] was assessed
to measure the discriminant validity of the factor structure. Values close to 1 indicate a
lack of discriminant validity. A value higher than the threshold of 0.85 was considered an
indicator of poor discriminant validity [69].

3. Results
3.1. Exploratory Factor Analysis

The preliminary assessment of the item total correlation on the thirty-seven-item
scale revealed that all the items were above the required threshold of 0.30. Therefore, the
Kaiser-Meyer-Olkin (KMO) test and Bartlett sphericity test were conducted on the thirty-
seven-item scale. The KMO value was 0.881, and the Barlett Chi-square approximation
was 2857.026, p < 0.001. Thus, the values indicated significant sampling adequacy for
performing EFA [70,71].

Exploratory Factor analysis using principal component analysis with oblique rotation
was performed on the thirty-seven items to assess the underlying factor structure of SCSS.
A succession of factor analyses yielded a five-factor solution with an eigenvalue of more
than 1 [70]. All the retained items had factor loadings of 0.70 and above [65]. Cross-
loading items (with factor loadings above 0.40) on multiple factors were dropped [52]. All
the retained thirteen items had a communality score above 0.50. Thus, the five factors
with eigenvalues of more than one together explained 73.83 percent of the total variance
indicating acceptable construct validity for the scale. The first component, called social
isolation with an eigenvalue of 4.07, had three items. The second and third components,
with eigenvalues of 1.77 and 1.41, included three and two items. They were called sleep-
somatic problems and contamination fears, respectively. The fourth and fifth components
called academic distress and career apprehension, with eigenvalue of 1.29 and 1.04, had
three and two items. Table 1 presents the factor loadings, communalities, eigenvalue,
variance explained, and Cronbach alpha. The Cronbach alpha for 13 items SCSS was
0.82. Similarly, all the five factors had Cronbach alpha above 0.70, indicating acceptable
reliability for the EFA model [53,72].

3.2. Confirmatory Factor Analysis

Table 2 presents the descriptive statistics and intercorrelations for SCSS Total and subscales.

Table 1. Results of exploratory factor analysis (EFA) on the 13-item Student COVID-19 Stress Scale.

Factor/Items o F1 F2 F3 F4 F5 h?
F1: Social Isolation 0.83
SI1 0.902 —0.065 0.030 0.007 —0.049 0.834
SI2 0.900 —0.039 —0.080 0.051 —0.108 0.795

SI3 0.766 0.146 0.069 —0.095 0.152 0.690
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Table 1. Cont.

Factor/Items o« F1 F2 F3 F4 F5 h?
F2: Sleep and Somatic
Pfoblems 0.74
SSP1 —0.044 0.854 0.046 0.015 —0.049 0.746
SSP2 0.024 0.796 —0.027 0.080 —0.091 0.636
SSP3 0.034 0.753 —0.004 —0.123 0.079 0.623
F3: Contamination Fear 0.76
CF1 —0.023 0.034 0.943 0.084 0.028 0.843
CF2 0.024 —0.033 0.812 —0.116 —0.085 0.768
F4: Academic Distress 0.75
AD1 —0.069 —0.062 0.030 —0.863 —0.024 0.711
AD2 0.048 —0.014 —0.099 —0.861 —0.034 0.736
AD3 0.074 0.162 0.131 —0.634 0.003 0.595
F5: Career
Apprehensions 072
CA1 —0.077 0.144 —0.073 —0.049 —0.903 0.856
CA2 0.168 —0.077 0.188 —0.034 —0.754 0.764
Eigenvalues 4.079 1.843 1.338 1.272 1.064
% of variance 31.376 14.180 10.294 9.788 8.183

Note: Total variance explained = 73.82%. Values in bold indicate major loadings. 4? is item communality.

Table 2. Descriptive statistics and intercorrelations for SCSS Total and subscales.

Factors/Scale o M Skewness Kurtosis Range F1 F2 F3 F4 F5
Social Isolation (3) 0.83 9.31 0.156 —0.265 12
Sleep-Somatic problems (3)  0.75 6.87 0.325 —0.591 10 0.46
Contamination fear (2) 0.81 5.63 0.296 —0.150 8 0.49 0.65
Academic Distress (3) 0.86 9.43 —0.099 —0.019 12 0.36 0.29 0.25
Career Apprehensions (2) 0.90 7.06 —0.209 —0.435 8 0.49 0.44 0.50 0.45
SCSS-13 0.89  38.30 0.78 0.77 0.75 0.66 0.75

Note: All correlations are significant at p < 0.01; Parenthesis contains the number of items.

Due to the multivariate non-normal nature of the data, the five-factor structure ob-
tained in EFA was tested using confirmatory factor analysis with the maximum likelihood
method (with bootstrapping, 1000 resamples). The correlated five-factor default model
derived in the EFA demonstrated a good fit on all the required indices; SRMR = 0.037,
RMSEA = 0.049 (CI of 0.041-0.078), CFI = 0.98, Bollen-Stine p = 0.093. Bollen-Stine mea-
sures fit without normal theory limitations [60], and p > 0.05 suggests excellent global fit.
However, a second-order analysis was conducted to assess if the five factors belonged to
a single broader latent factor of Student COVID-19 Stress. The resulting alternate model
indicated fit indices of SRMR = 0.063, RMSEA = 0.067 (CI of 0.049-0.084), CFI = 0.96,
Bollen-Stine p = 0.007, resulting in poor fit [60]. Another four-factor model was also
tested for model fit as the correlational analysis indicated a high correlation between factor
two and factor three [66]. Fit indices for the four-factor model indicated SRMR = 0.041,
RMSEA = 0.057 (CI of 0-037-0.076), CFI = 0.972; however, Bollen-Stine p = 0.007 indicated
poor fit [60]. Further, the lower AIC value of the default five-factor model also indicated
superior fit in comparison to other models [62]. Therefore, the five-factor default model
was retained as it had indicated it had acceptable construct validity [58-60]. Table 3 demon-
strates the factor loading for all thirteen items. Thus, all the factor loadings were above
0.50 and significant (p < 0.01). Table 4 presents the fit indices of the alternate stress models.
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Table 3. Results of the CFA for the 13 items Student COVID-19 Stress Scale.

Unstandardized Standardized
95% CI 95% CI
Items Estimate Lower Upper p Estimate Lower Upper p
SI1 1.000 1.000 1.000 - 0.881 0.819 0.933 0.002
SI2 1.05 0.929 1.174 0.003 0.893 0.831 0.936 0.003
SI3 0.643 0.508 0.79 0.002 0.61 0.504 0.694 0.003

SSP1 1.000 1.000 1.000 - 0.716 0.602 0.798 0.002
S5pP2 0.777 0.593 0.986 0.003 0.558 0.423 0.669 0.002
SSP3 1.177 0.979 1.481 0.002 0.815 0.744 0.876 0.003

CF1 1.000 1.000 1.000 - 0.846 0.776 0.908 0.002
CF2 1.001 0.827 1.165 0.003 0.804 0.717 0.863 0.004
AD1 1.000 1.000 1.000 - 0.699 0.601 0.792 0.002
AD2 1.246 1.047 1.495 0.003 0.92 0.863 0.969 0.002
AD3 1.126 0.952 1.347 0.002 0.84 0.764 0.898 0.003

CA1l 1.000 1.000 1.000 - 0.885 0.808 0.946 0.003
CA2 1.072 0.928 1.267 0.002 0.932 0.862 0.982 0.004

Table 4. Fit Indices for Student COVID-19 Stress Models.

Model X df Bollen-Stine p SRMR RMSEA (90% CI) CFI GFI AIC

5 factor 83.054 55 0.093 0.037 0.049 (0.041-0.083) 0.981 095  155.054

S(‘;‘;(‘;re‘f 117.34 60 0.007 0.0631 0.067 (0.049-0.084) 0.962 0.92 179.34

4 factor 100.263 59 0.026 0.0411 0.057 (0.037-0.076) 0.972 093 164263
Note ** p < 0.01.

3.3. Assessment of Reliability

Based on the results of the factor analysis, five scales were constructed to form the
SCSS. Table 5 presents composite reliability coefficients for each scale. Moreover, the
CR values for all the factors were >0.7 (i.e., Social Isolation CR = 0.81; Sleep and somatic
Problems CR = 0.71; Contamination fear CR: 0.82; Academic distress CR: 0.82; Career
Apprehensions CR: 0.91). These values indicated acceptable reliability of the five-factor
model [63]. Similarly, the Cronbach alpha for the SCSS was also 0.89, indicating good to
excellent reliability [73].

Table 5. Test of Convergent Validity: Average Variance Extracted and Correlations between the Stress
scale and the SCSS total and sub-dimensions.

Factors/Scale CR AVE Stress Scale
Social Isolation 0.84 0.65 0.429
Sleep-Somatic Problems 0.75 0.50 0.547
Contamination fear 0.81 0.68 0.467
Academic Distress 0.86 0.68 0.374
Career Apprehensions 0.91 0.83 0.465
SCSS-13 0.610

All correlations are significant at p < 0.01.

3.4. Assessment of Validity

The standardized factor loadings of SCSS items were all >0.5 (see Figure 1) and statis-
tically significant (p < 0.001). The values of AVE of all factors, i.e., Social Isolation = 0.65;
Sleep and Somatic Problems = 0.50; Contamination Fear = 0.68; Academic Distress: 0.68 and
career Apprehensions = 0.83 were in acceptable limits [64,74]. Therefore, the standardized fac-
tor loadings, CR, and AVE of factors together suggest that the SCSS has convergent validity [63].
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Figure 1. Model diagram of the five-factor model of the Student COVID Stress Scale.

Further, Table 5 demonstrates the correlation between the Stress scale and the SCSS
total and sub-dimensions. The low to moderate correlation with the Stress scale further
collaborated convergent validity for SCSS [66]. Regarding the concurrent predictive validity
of the SCSS, the ROC curve indicated that SCSS could differentiate those stressed from those
who are not stressed. Figure 2 presents the ROC curve and AUC for the 13-item SCSS. The
AUC for the measure was acceptable [67] at a value of 0.779, p < 0.001, 95% CI [0.708, 0.850].

ROC Curve

Sensitivity

0.4

T T
0.0 0.2 0.4 0.8 o8 1.0

1 - Specificity

Figure 2. ROC curve for the 13 item SCSS, 0.779, p < 0.001, 95% CI [0.708, 0.850], SE = 0.036.

For assessing the discriminant validity of the factor structure, the Heterotrait-Monotrait
(HTMT) ratio of correlation has been assessed. HTMT ratio of correlation values <0.85,
establish discriminant validity for the constructs [69]. Table 6 demonstrates that all the
HTMT values were <0.85, establishing the discriminant validity for the five-factor model.
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Table 6. Test of Discriminant Validity: Heterotrait-Monotrait ratio of correlations (HTMT).

S No Factors 1 2 3 4 5
1 Social Isolation (SI) -
Sleep and Somatic Problems
2 (SSP) 0.583 -
3 Contamination fear (CF) 0.603 0.830 -
4 Academic Distress (AD) 0.427 0.367 0.305 -
5 Career Apprehensions (CA) 0.559 0.531 0.579 0.514 -

4. Discussion

The purpose of the present study was to construct, validate, and evaluate the psy-
chometric properties of a brief scale to assess the source of COVID-19 pandemic stress on
students pursuing higher education in universities and colleges of India. The Exploratory
factor analysis derived a five-factor solution with 13 items. The factor structure was val-
idated using Confirmatory Factor Analysis. The analysis indicated adequate construct
validity for the Student COVID-19 Stress scale (SCSS). The first factor, labeled social isola-
tion, consisted of items covering an individual’s inability to socialize, travel, and interact
with friends and family. Measures like frequent lockdowns, mandatory quarantines, and
social distancing have restricted students” movement, leading to increased social isolation
among them. Research studies have indicated that social isolation has increased stress
among students [20,21].

The second factor, sleep-somatic problems, comprises items related to sleep distur-
bances, somatic symptoms, and nightmares due to the pandemic environment. Often
psychological stress is manifested through sleep disturbances and psychosomatic symp-
toms. The findings are similar to earlier research, which indicated that students reported
sleep disturbances due to stress [18]. Sleep disturbance can have a negative impact on
student’s daily activities and impact their performance. The third factor, labeled contami-
nation fear, is related to perceived stress due to the fear of getting infected and the stress
produced by the constant barrage of COVID-19 related news on various platforms. Fear
of contagion has been considered a major source of stress that negatively affects college
students’ physical and mental health [23,24,28]. Due to this, students had to restrict their
movements. These restrictions contributed to increased isolation as they became hesitant
to meet their friends and relatives. In addition, the constant news reports about the adverse
impact of COVID-19 around the world on various platforms also might have resulted in
increased anxiety. The curiosity coupled with an inability to restrict information flow may
create a psychological burden in students. This psychological burden often manifests in
the form of stress.

The fourth component, labeled academic distress, consisted of items related to online
assignment submissions, deadlines, and excess workload in the current academic environ-
ment. Most teaching has transferred to online modes. Research has demonstrated that
transformation from face-to-face teaching to an online classroom has not been easy for
students. Further, the uncertainty about studies and career have contributed to enhanced
stress. The adaptation process seems quite stressful for the students [19]. The fifth com-
ponent, labeled academic distress, comprises items related to the perceived impact of the
pandemic on the Career prospects and future of students. The uncertainty and fear during
the pandemic have cast doubt in the minds of students. In addition, due to the restrictions
imposed on various academic and economic activities, students feel concerned about their
studies and prospects getting adversely impacted and limited [23].

The standardized factor loadings, CR, and AVE of factors taken together demonstrate
that the SCSS (See Appendix ??) has adequate convergent validity [63]. Similarly, the corre-
lation between the Stress Scale and the SCSS (and its dimensions) validated the existence
of convergent validity [64,74]. Furthermore, the concurrent predictive validity of the scale
assessed through ROC curves demonstrated that SCSS could successfully discriminate
between stressed and those who are not. Thus, indicating concurrent predictive validity
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of the scale [67]. In addition, the HTMT ratio of correlation was assessed to assess the
discriminant validity of the factor structure. As a result, the HTMT values indicate the
discriminant validity of the factor structure [69]. Similarly, composite reliability values
demonstrated the internal consistency of SCSS [53]. Thus, the psychometric attributes
indicate SCSS as a valid and reliable instrument to assess COVID-19 pandemic stress
among college students.

5. Limitations

The scale was administered online, thereby reducing the participation of those without
the internet. Secondly, as self-report instruments were used, social desirability bias affecting
the findings could not be ruled out. Cronbach alpha and composite reliability were
assessed, but due to the urgency of the need for a scale like SCSS, test-retest reliability of
the instrument could not be assessed. Further, India is a diverse nation, and data were
collected from different parts of the country. Thereby, the potential of social and cultural
variables affecting the construct cannot be omitted. Lastly, a relatively larger sample
comprising data from different nations would be needed to confirm the findings.

6. Conclusions and Future Implications

Student COVID-19 stress scale (SCSS) is a short, easy to administer, valid, and reliable
instrument to assess COVID-19 pandemic stress among college students. The instrument
can be a helpful tool to prepare and administer tailor-made solutions to students to pre-
vent adverse long-term psychological consequences arising due to pandemic stress. The
five factors of the scale, namely, social isolation, sleep-somatic problems, contamination
fear, academic distress, and career apprehension, will enable us to better understand and
explore the sources of stress due to the pandemic among college students. The mutating
coronavirus has created an environment of uncertainty and continues to be a source of
stress and anxiety for the global community. The chances of the pandemic becoming an
endemic seem quite high. This concern was recently highlighted in a survey where 89%
of the researchers (immunologists) expressed that the current COVID-19 pandemic can
become an endemic [75]. Thus, it seems the intensity of the pandemic may reduce [76], but
it may be difficult to eradicate it. However, it has been noticed that when the COVID-19
cases go down, educational institutions reopen for face-to-face teaching. The same had
happened in India, where face-to-face teaching was reinitiated a few months ago as there
was a decline in COVID-19 cases. However, just after a month, the lockdown was imposed
again due to a surge in positive cases. Thus, students had to return to online teaching
again. The second wave of COVID-19 reignited the fear in all. Thus, even today, the fear of
contagion may have slightly reduced, but it has not entirely disappeared. The threat of a
surge in cases due to mutated strains like Delta, Delta plus, and Kappa is still prevalent.
Students are still apprehensive due to the threat of COVID-19. Despite the development of
vaccines to prevent COVID-19, their availability in developing countries has been a matter
of concern. Thus, due to the prevailing circumstances, the necessity of a scale to assess
sources of COVID-19 stress among the students holds significant value.

Thus, focus on students’ mental health is of prime importance during times of pan-
demic, as stress can create long-term adverse effects on students” minds, which can ad-
versely alter their current and future performance. Moreover, as the pandemic is constantly
evolving, instruments like SCSS can efficiently help screen students to deliver timely
psychological interventions to the needful, particularly in developing nations. Thus, for
achieving sustainable growth and development, timely interventions through instruments
like SCSS in higher educational institutions will be productive for building sustainable edu-
cation by nurturing healthy individuals who can contribute to national growth. Moreover,
scales like SCSS can also help guide the development of psychological instruments to deal
with future pandemics. Currently, the scale has been developed for assessing COVID-19
stress in college students. However, it can also be modified and adapted to assess stress
occurring due to any pandemic of similar nature in the future.
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Appendix A.
Appendix A.1. Student COVID-19 Stress Scale (SCSS)

The questions ask you about your thoughts and feelings during the last month,
particularly concerning the prevailing COVID-19 situation. In each case, you have to
respond to how often you felt in a certain way. Please answer all of the questions the best
that you can. There are no right or wrong answers. Answer 1, for never, 2 for almost never,
3 for sometimes, 4 for fairly often, and 5 for very often, respectively.

Table A1l. Student COVID-19 Stress Scale (SCSS).

Never Almost Never Sometimes Fairly Often Very Often
Items
1 2 3 4 5
How often have you felt irritated for not
SI1 being able to go out with your friends
or family?
sp How often have you felt frustrated for

not being able to meet friends?
How often have you become irritated

SI3

SSP1

S5pP2

SSP3

CF1

CF2

because of social distancing maintained
due to COVID-19?
How often have you felt
sleep disturbances?

How often have you complained about
having headaches, body pain, and
feeling of faintness or dizziness?
How often you got disturbing
nightmares or dreams?

How often have you got nervous about
getting infected while thinking of
going out?

How often have you got worried after
getting news and updates regarding the
pandemic (COVID-19)?



https://www.mdpi.com/article/10.3390/su13179828/s1
https://www.mdpi.com/article/10.3390/su13179828/s1

Sustainability 2021, 13, 9828 13 of 15

Table A1. Cont.

Never Almost Never Sometimes Fairly Often Very Often

Items 1 5 3 4 5

How often have you felt nervous about
AD1 not being able to meet the deadline
for submissions?
How often have you felt stressed out

AD2 with online task submissions?

AD3 How often have you felt stressed due to
the excess load of task completion?

CAl How often have you been upset while

thinking about your future life?
How often have you been worried about
CA2 the impact of the pandemic on your
career prospects?
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