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Abstract
The COVID-19 pandemic has resulted in multiple physical and psychological stressors, 
which require quantification and establishment of association with other psychological 
process variables. The Coronavirus Stress Measure (CSM) is a validated instrument with 
acceptable validity and reliability. This study aimed to examine the psychometric proper-
ties of the CSM in a Malaysian population. University participants were recruited via con-
venience sampling using snowball methods. The reliability and validity of the Malay CSM 
(CSM-M) were rigorously evaluated, utilising both confirmatory factor analysis and Rasch 
analysis, in relation to sociodemographic variables and response to the depression, anxi-
ety, and stress subscales of the Malay validation of the DASS-21, and also perceived stress 
(measured by the PSS) and psychological flexibility (AAQ-II). The sample comprised of 
247 Malaysian participants. The McDonald’s omega value for the Malay CSM was 0.935 
indicating very good internal reliability. The CSM was significantly correlated with stress, 
anxiety, depression, perceived stress, and psychological flexibility. The Malay CSM prop-
erties were examined also with Rasch analysis, with satisfactory outcomes. There was pos-
itive correlated error between items 1 and 3, as well as negative correlated error between 
items 1 and 4. Hence, item 1 was excluded, leaving with 4 items. Confirmatory factor 
analysis demonstrated good data-model fit, and model fit statistics confirmed that Malay 
CSM showed a single-factor model. The Malay CSM hence demonstrates good validity 
and reliability, with both classical and modern psychometric methods demonstrating robust 
outcomes. It is therefore crucial in operational and research settings in establishing the true 
extent of stress levels as a consequence of the COVID-19 pandemic.
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The COVID-19 pandemic, which started in late December 2019 in Wuhan, China, has 
gradually spread across the world (Rothan & Byrareddy, 2020). With second and third 
waves assaulting multiple nations, many have moved towards endemicity rather than flat-
tening of curves (Hunter, 2020). Unprecedented levels of stress have emerged globally 
(Horesh & Brown, 2020) which can be conceptualised as having both physical and psy-
chological origins. Physically, acute infections and chronic sequelae can drive up human 
cortisol levels; psychologically, the uncertainty in terms of education, employment, social 
engagement, relationships, and travel signified that COVID-19 has left adverse conse-
quences that are further reaching than merely pandemic-related fear.

Malaysia has suffered unprecedented levels of stress during the pandemic, as it has 
grappled with a third wave of COVID-19 that as yet remains unabated after an initial 
period of quiescence from June to September 2020 (Pang et al., 2021b). Two successive 
national lockdowns were imposed for a total of 3 months, with the second one still in pro-
gress. This led to high levels of stress in the Malaysian population due to the loss of eco-
nomic and education opportunities. The level of COVID-19-related stress in Malaysia was 
especially jarring, as the majority of Malaysia’s neighbouring countries such as Singapore, 
Thailand, and Brunei were able to successfully control the COVID-19 pandemic. Further-
more, evidence has shown that COVID-related stress reactions worsen symptoms in clini-
cal and non-clinical individuals, especially in individuals with pre-existing mental health 
conditions (Asmundson et al., 2020; Khosravani et al., 2021; Taylor et al., 2020a). Anxiety 
and depressive symptoms markedly rose (Huang & Zhao, 2020; Jungmann & Witthöft, 
2020; Tull et al., 2020), as well as the prevalence of sleep disturbances (Deng et al., 2020; 
Gualano et  al., 2020; Jiang et  al., 2020; Rajkumar, 2020; Zhao et  al., 2020). Addition-
ally, the incidence of suicide increased, which could be directly attributed to COVID-19 
or indirectly to its negative consequences, such as socioeconomic pressure (Caballero-
Domínguez et al., 2020; Dsouza et al., 2020; Sher, 2020; Thakur & Jain, 2020; Tomisawa 
& Katanuma, 2020). Thus, it is crucial that we examine stress specific to COVID-19 in a 
Malay-speaking culture, as much of the extant research has been performed outside Asian 
cultures. At the same time, the lack of a Malay validated version prevents collection of 
nationwide data that can be compared reliably across geographical and cultural boundaries. 
Non-validated scales suffer from multiple limitations including limited generalisability, 
lack of conceptual consistency, and poor psychometric properties (N. Pang, et al., 2020a, b, 
c). Hence, it is crucial that a Malay language validation is performed using watertight sta-
tistical measures. Rasch analysis has begun to find favour over classical test theory (CTT), 
as the latter focuses more on complete sets of raw scores and statistical interpretation 
henceforth, whereas Rasch analysis attempts to obtain data that fits the model. Therefore, 
Rasch analysis also has the advantage of being more robust against missing data. Moreo-
ver, Rasch models are able to demonstrate the association between the response given to 
the item and underlying latent variables.

To properly comprehend the psychological distress stemming from COVID-19, a few 
psychological instruments have been developed, such as the Fear of COVID-19 Scale 
(Ahorsu et al., 2020), the Coronavirus Anxiety Scale (S. A. Lee, 2020), and the COVID 
Stress Scales (Taylor et al., 2020b). Another useful instrument that can contribute to the 
growing list of psychological assessments in these COVID times is the Coronavirus Stress 
Measure (CSM) (Arslan et  al., 2020). The CSM is a five-item instrument adapted from 
the Perceived Stress Scale that aims to measure the very specific stresses resulting from 
the COVID-19 pandemic (Arslan et  al., 2020). Its psychometric properties, construct, 
and convergent validity have been established. Additionally, psychological inflexibility 
has been implicated in psychological distress in numerous studies before (Crasta et  al., 
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2020; Dawson & Golijani-Moghaddam, 2020; Fernández et al., 2020; Landi et al., 2020; 
McCracken et al., 2021). Psychological inflexibility has been also demonstrated to signifi-
cantly mediate the negative impacts of coronavirus stress on adults’ optimism and pessi-
mism (Arslan et al., 2020).

Accordingly, this study aims to validate the established CSM into the Malay language, 
hence joining the stable of existing validated COVID-related instruments into the Malay 
language, namely the Fear of COVID-19 Scale (Kassim et al., 2020; Pang et al., 2020b). 
This will allow accurate measurements of the specific stress towards COVID-19 to be cap-
tured amongst individuals in the Malay diaspora. This is crucial as Malay is within the top 
ten languages with the highest number of speakers in the world, covering Malaysia, Singa-
pore, Brunei, Indonesia, and parts of Thailand, with an estimation of 220 million speak-
ers (J. W. Wright, 2007). Moreover, there are increasing mental health issues, with over 
37,000 phone calls to psychological hotlines made up until November 2020; such num-
bers are expected to increase as the second wave goes unabated (Lim, 2020). Therefore, 
having a validated Malay language CSM will allow us to measure associations between 
coronavirus-related stress and other constructs, including but not limited to coping styles, 
psychological process variables (Pang et al., 2020c), other psychopathologies (Pang et al., 
2021a), and other relevant factors that can impact on stress. This study thus hypothesises 
that the Malay CSM is a reliable instrument to quantitatively measure COVID-19-related 
stress and is distinctly different from generic stress measurement instruments such as the 
Perceived Stress Scale.

Methodology

Participants

Ethical approval was obtained from the Universiti Malaysia Sabah Medical Research Eth-
ics Committee. This was performed as a cross-sectional study in a sample of university 
students. Due to global social distancing restrictions in light of COVID-19, all data were 
collected through Google Forms. The inclusion criteria were all university students and 
staff in a comprehensive public university in Malaysia who consented and understand the 
questionnaire fully, with the exclusion criteria being all individuals with acute medical and 
psychiatric illness or those who had issues with consent or comprehension. Snowball sam-
pling methods were employed amongst students and staff of five faculties or departments. 
All participants filled in a basic sociodemographic questionnaire and the following vali-
dated research instruments to assess convergent validity.

Two hundred and forty-seven participants voluntarily participated in this study. None of 
the participants had a previous or current history of COVID infection. The study was done 
between April 2020 and early June 2020.

Measures

Coronavirus Stress Measure (English and Malay Version)

The English version of the Coronavirus Stress Measure was administered together 
with the Malay version. The CSM is a valid and reliable measurement tool assessing 
COVID-19-related stress, demonstrating satisfactory internal consistency reliability 
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estimate with a Cronbach’s alpha of 0.83 (Arslan et al., 2020). Standard World Health 
Organisation translation guidelines were employed in producing the translated version. 
Two separate individuals were employed to forward translate it: one as a content expert 
and another as a language expert. Subsequently, one more content expert and another 
one language expert, blind to the identities of the original two experts and blind to the 
original questionnaire, back translated the newly prepared Malay version into English. 
The four translators then compared all four versions for inconsistencies, unusual turns 
of phrase, jargon, or technical terms. The final result of this harmonisation process was 
then pilot tested on 20 individuals representing the general population, who then gave 
feedback regarding the translation.

Acceptance and Action Questionnaire (AAQ‑II) (Malay Version)

The Acceptance and Action Questionnaire (AAQ-II) is an instrument to assess experiential 
avoidance and psychological inflexibility (Bond et al., 2011). Experiential avoidance can 
be defined as an attempt to avoid or neglect unpleasant thought, feelings, bitter memories, 
and uncomfortable physical sensations, consequently lead to an action that is against one’s 
values and causing long-term harm. Psychological inflexibility refers to rigid psychological 
reaction against one’s value in order to avoid distress, uncomfortable feeling and thought, 
and thus ignoring the present moment. The AAQ-II consists of 7 items (e.g. “I’m afraid of 
my feeling”, “Emotions cause problems in my life”) scored on a 7-point Likert-type scale 
from 1 (never true) to 7 (always true). A higher score on the AAQ-II indicates a greater 
level of experiential avoidance. It has been demonstrated to be a stable unidimensional 
measure across different populations and times. The unidimensional factor indicates that 
AAQ-II is a specific measurement tool for experiential avoidance. The AAQ-II Malay ver-
sion has an established content validity index, acceptable internal consistency with Cron-
bach’s alpha value of 0.91, excellent parallel reliability, and adequate concurrent validity 
(Shari et al., 2019). Exploratory factor analysis (EFA) results demonstrated that the AAQ-
II Malay version has a unidimensional factor structure. Sensitivity and specificity analyses 
of the AAQ-II Malay version indicated that cancer patients who scored more than 17.5 had 
significant psychological inflexibility.

Depression Anxiety Stress Scales (DASS) (Malay Version)

The DASS-21 (Lovibond & Lovibond, 1995) is a self-report scale designed to measure 
the severity of emotional distress (depression and anxiety, and stress). It contains 21 
items measuring three different domains: depression (e.g. “I couldn’t seem to experi-
ence any positive feeling at all”), anxiety (e.g. “I was aware of dryness of my mouth”), 
and stress (e.g. “I found it hard to wind down”). Each item is rated on a four-point Lik-
ert scale ranging from 0 (did not apply to me at all over the last week) to 3 (applied to 
me very much or most of the time over the past week). Higher scores in each domain 
indicate greater severity of emotional distress in that domain. In the present study, the 
Malay version of the DASS-21 (Musa & Fadzil, 2007) was used to measure emotional 
distress in caregivers. The Malay validation demonstrated acceptable Cronbach’s alpha 
values of 0.84, 0.74, and 0.79, respectively, for depression, anxiety, and stress. In addi-
tion, it had good factor loading values for most items (0.39 to 0.73).
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Perceived Stress Scale (PSS) (Malay Version)

One of the most widely disseminated methods of assessing stress is the Perceived Stress 
Scale, which measures feelings and thoughts in the past one month that are associated with 
life events and events out of control. The PSS-10 has 10 items (e.g. “In the last month, how 
often have you felt nervous and stressed?”) on a 5-point Likert scale (0 = never, 1 = almost 
never, 2 = sometimes, 3 = fairly often, 4 = very often). Four positively stated items (items 
4, 5, 7, and 8) (e.g. “In the last month, how often have you felt that you were on top of 
things?”) are reversely scored (0 = very often, 1 = fairy often, 2 = sometimes, 3 = almost 
never, 4 = never). The sum of the 10 items represents the total score, with higher scores rep-
resenting higher levels of perceived stress (Al-Dubaai et al., 2012). Its internal reliability is 
statistically reasonable, with a Cronbach’s alpha > 0.70 in 12 separate studies, whereas the 
test–retest reliability of the PSS-10 > 0.70 in 4 studies (E. H. Lee, 2012). The Malay ver-
sion of PSS has also shown good psychometric properties, with Cronbach’s alpha of 0.85 
and 0.70 for its 2 factors, respectively, as well as an ICC of 0.82.

Data Analysis

Two psychometric methods were used to check the validity and reliability of the Malay 
version of the Coronavirus Stress Measure, namely classical test theory (CTT) (Novick, 
1966) and Rasch measurement theory (RMT) (Hobart & Cano, 2009).

The validity and reliability tests were divided into two levels, namely scale level (the 
analyses were done at scale level) and item level (the analyses were done at item level). 
Firstly, for the scale level, CCT employed internal consistency measures using McDon-
ald’s omega, test–retest reliability using Pearson correlation tests (Malay version versus 
English version), average variance extracted (AVE), composite reliability, and standard 
error of measurement. To evaluate the concurrent validity of the CSM, the correlations of 
the CSM with the DASS-21, the AAQ-II, and the PSS were evaluated using Pearson’s cor-
relation. Meanwhile, the RMT methods used were item and person separation reliability 
and item and person separation index.

On the other hand, for the item level, the CTT employed item-item correlation and item-
total correlation, while the RMT used infit and outfit mean square (MnSq) and differential 
item functioning (DIF) to test the measurement invariance across gender. The CTT was 
run using IBM SPSS 24.0, while the RMT was run using jMetrik 4.1.1. The McDonald’s 
omega was calculated using JASP. Subsequently, CFA was performed to examine the fac-
tor structure and was run using IBM SPSS Amos.

Results

Descriptive Statistics

Descriptive statistics suggested that the majority of participants were females, of Bumi-
putera Sabah ethnicity, who are mostly Muslim and single, and with a household size of 
more than 5 (Table 1). Most of the households did not contain any individuals of extremes 
of age (less than 6 or more than 60) and were generally healthy. As shown by Table 2, the 
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mean for all items ranged from 2.06 to 2.29, and the skewness and kurtosis for all items 
were well within the accepted limits of ± 2 suggesting they fell within the bounds of statis-
tical normality.

Reliability and Validity

At the Scale Level

All the psychometric measures as demonstrated in Table 3 confirmed the validity and reli-
ability of the Malay version of CSM. Assessments of the internal consistency of the Malay 

Table 1   The demographic characteristics of participants (n = 274) 

Background Category Mean N %

Age 26 years old
Age category 20 years old and below 30 12.10%

21–30 years old 160 64.80%
More than 30 years old 57 23.10%

Gender Male 52 21.10%
Female 195 78.90%

Ethnic Bumiputera Sabah 124 50.20%
Bumiputera Sarawak 6 2.40%
Malay 88 35.60%
Chinese 16 6.50%
Indian 8 3.20%
Others 5 2.00%

Religion Buddha 8 3.20%
Hindu 9 3.60%
Islam 148 59.90%
Christian 82 33.20%

Marital status Divorced 3 1.20%
Married 41 16.60%
Single 203 82.20%

Household size 1 15 6.10%
2 6 2.40%
3 31 12.60%
4 33 13.40%
5 162 65.60%

Household composition Presence of individual 6 years of age and below 31 12.60%
Presence of individual 60 years of age and above 31 12.60%
Presence of individuals 6 years of and below as well as 60 years 

of age and above
35 14.20%

All individuals are between 6 and 60 years of age 150 60.70%
Family health status Presence of individual/elderly with health issue 35 14.20%

Presence of individual with disability 7 2.80%
Every individual is healthy 205 83.00%
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CSM using McDonald’s omega confirmed the items co-varied relative to the sum score 
of the scale. Significant correlations with other stress measurements (i.e. DASS, AAQ-II 
scale, and PSS scale) also proved the concurrent validity of the Malay CSM. A partial 
correlation test also showed that the Malay version of CSM was still significantly corre-
lated with the depression scale (correlation coefficient = 0.381, df = 244, p-value < 0.001) 
and anxiety scale (correlation coefficient = 0.401, df = 244, p-value < 0.001) even after 

Table 2   Descriptive statistics of the English version of CSM (n = 247)

Item N Minimum Maximum Mean Std. Deviation Skewness Kurtosis

English version
Item 1 247 0 4 2.29 1.083  − 0.167  − 0.399
Item 2 247 0 4 2.18 1.146  − 0.117  − 0.604
Item 3 247 0 4 2.21 1.074  − 0.119  − 0.533
Item 4 247 0 4 2.06 1.162  − 0.166  − 0.749
Item 5 247 0 4 2.07 1.133  − 0.187  − 0.666
Malay version
Item 1 247 0 4 2.19 1.123  − 0.103  − 0.545
Item 2 247 0 4 2.19 1.156  − 0.163  − 0.687
Item 3 247 0 4 2.19 1.083  − 0.220  − 0.396
Item 4 247 0 4 2.11 1.195  − 0.176  − 0.779
Item 5 247 0 4 2.04 1.207  − 0.100  − 0.749

Table 3   Psychometric properties for the Malay version of CSM at the scale level (n = 247)

* Correlation is significant at the 0.05 level (two-tailed test)
** Correlation is significant at the 0.01 level (two-tailed test)
Note: Correlation coefficients of < 0.10 were considered as small; 0.1–0.50 as moderate; > 0.50 as large 
(Cohen, 1988)
CTT​ classical test theory, RMT Rasch measurement theory, AAQ-II Acceptance and Action Questionnaire 
II, PSS Perceived Stress Scale

Psychometric 
method

Psychometric measure Result Suggested cut-off

CTT​ Internal consistency measure using McDonald’s omega 0.935  > 0.7
Parallel reliability (with English version) 0.953** See Note
Average variance extracted (AVE) 0.793  > 0.5
Composite reliability 0.950  > 0.7
Concurrent validity (with depression scale) 0.579** See note
Concurrent validity (with anxiety scale) 0.590** See note
Concurrent validity (with stress scale) 0.632** See note
Concurrent validity (with AAQ-II scale) 0.614** See note
Concurrent validity (with PSS scale) 0.570** See note

RMT Item separation reliability 0.815  > 0.7
Item separation index 3.347  > 2
Person separation reliability 0.918  > 0.7
Person separation index 3.239  > 2
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controlling the stress measured via the PSS. Similarly, Rasch analysis demonstrated sat-
isfactory results, with the separation reliability and separation index both above the sug-
gested cut-off. A separation index of more than 2 suggest that the Malay version of CSM 
was able to at least separate respondents into two categories—lower and higher stress 
levels.

The results of three multivariable models as shown in Table 4 confirmed that the Malay 
CSM had significant positive effects on all the dependent variables, namely depression, 
anxiety, and also stress. The VIF values also indicated that there was no issue of multi-
collinearity among the independent variables (i.e. the Malay CSM, AAQ-II, PSS) since 
all values were below 5. Therefore, this suggested that the Malay CSM was able to inde-
pendently predict depression, anxiety, and stress beyond generic stress as measured by the 
PSS.

At the Item Level

The results of the Pearson correlation coefficient showed that all the inter-item correla-
tion coefficients were higher than 0.3 (see Table 5). This implies that the instrument has 
an acceptable validity (Cohen, 1992). Furthermore, there was no corrected item-total cor-
relation coefficient with a value of less than 0.5 (see Table 6). In an empirical approach 
and as a rule of thumb, if the score of the item-to-total correlations is more than 0.50 and 

Table 4   The results of multivariable regression models

Dependent variable Independent variable Unstandardised 
coefficients

t value p value VIF R square

Depression Constant  − 3.153  − 5.512 .000 0.584
The Malay CSM .182 3.461 .001 1.710
AAQ-II .268 9.913 .000 2.265
PSS .015 .385 .700 2.091

Anxiety Constant  − 3.209  − 5.397 .000 0.556
The Malay CSM .224 4.095 .000 1.710
AAQ-II .245 8.717 .000 2.265
PSS .019 .480 .632 2.091

Stress Constant  − 3.295  − 5.711 .000 0.628
The Malay CSM .253 4.766 .000 1.710
AAQ-II .255 9.356 .000 2.265
PSS .060 1.538 .125 2.091

Table 5   The item-item 
correlation matrix (n = 247)

Item Item 1 Item 2 Item 3 Item 4

Item 2 .708**
Item 3 .765** .720**
Item 4 .649** .777** .782**
Item 5 .672** .769** .730** .836**
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the inter-item correlations exceed 0.30, the construct validity is satisfied (Robinson et al., 
1991).

Additionally, at the item level, all the factor loadings were higher than 0.3 which suggest 
that the items were important (Pituch & Stevens, 2016) (see Table 7). All the communali-
ties were also closer to 1 suggesting that extracted factor explained more of the variance 
of an individual item. Rasch analysis was also satisfactory where infit MnSq values were 
between 0.83 and 1.31, whereas outfit MnSq values were between 0.82 and 1.33. These 
item fit statistics showed that each item meets the unidimensional requirement of a Rasch 
model as all the values were within 0.5–1.5 range (B. D. Wright & Linacre, 1994). The 
most difficult item was Item 1 (i.e. the highest value), and the easiest item was Item 2 (i.e. 
the lowest value). There was also no substantial DIF found across gender since all the DIF 
contrast values were less than 0.5 (Shih & Wang, 2009) suggesting that the scale was not 
sensitive to gender.

A trace line (also known as the item characteristic curve, ICC) is a graphic representa-
tion of the probability of which category or option will be answered by a person with a cer-
tain level of latent trait. As shown in Fig. 1, the trace lines indicated that the item anchors 
were properly functioning as ordered for all items.

The item information curves plotted (see Fig. 2) showed that three of the items (i.e. 
item 1, item 3, and item 5) had a bimodal information that generally peaked between 
θ =  − 2.5 and 0 and between 2.5 and 5.0. Item 1 had slightly lower information across 

Table 6   The corrected item-total 
correlation (n = 247)

Item Corrected item-total correla-
tion

Item exclu-
sion or 
retention

Item 1 0.765 Retained
Item 2 0.830 Retained
Item 3 0.836 Retained
Item 4 0.855 Retained
Item 5 0.842 Retained

Table 7   Psychometric properties of the Malay version of CSM at the item level (n = 247)

MnSq is mean square error, DIF is differential item functioning
* Extraction method: principal axis factoring
a DIF contrast > 0.5 indicates substantial DIF
b DIF contrast across gender = difficulty for males (reference group)—difficulty for females (focal group). 
Positive values indicate items that are differentially easier for the focal group than the reference group. Neg-
ative values indicate items that are differentially harder for the focal group than the reference group

Item Factor loading* Communalities Infit MnSq Outfit MnSq Difficulty DIF contrast 
across genderab

Item 1 0.848 0.719 1.31 1.33  − 0.27 0.14
Item 2 0.893 0.797 0.97 0.97 0.19  − 0.06
Item 3 0.898 0.806 0.93 0.93  − 0.22  − 0.02
Item 4 0.911 0.829 0.83 0.82 0.24  − 0.01
Item 5 0.902 0.813 0.90 0.89 0.43  − 0.05
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the latent trait continuum compared to the other items, suggesting that item 1 could be 
dropped without decreasing the scale reliability, given that the Malay CSM is unidi-
mensional. Aggregating the item information curves produced a test information curve 
that demonstrates a similar pattern, suggesting that the Malay CSM was appropriate.

Fig. 1   Item characteristic curves
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One Factor Confirmatory Factor Analysis of the CSM Malay Version

The factor structure of the 5-question CSM Malay version was also examined using con-
firmatory factor analysis, showing good data-model fit statistics (χ2 (3, N = 247) = 7.282, 
p = 0.063; CFI = 0.996, TLI = 0.987, NFI = 0.993, IFI = 0.996, SRMR = 0.0013, 
GFI = 0.989, and RMSEA = 0.076). However, it was noted there was positive correlated 
error between items 1 and 3, as well as negative correlated error between items 1 and 4 (See 

Fig. 2   Item information curves (upper panel) and test information curve (bottom panel)

Fig. 3   Model plot of 5-item Malay version
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Fig. 3). Hence, item 1 was excluded, leaving the scale with 4 items. Subsequent confirma-
tory factor analysis on the 4-item CSM Malay version showed improved model fit, with 
absence of correlated error (χ2 (3, N = 247) = 3.398, p = 0.183; CFI = 0.998, TLI = 0.995, 
NFI = 0.996, IFI = 0.998, SRMR = 0.0009, GFI = 0.993, and RMSEA = 0.0053) (see 
Fig. 4). CFI, TLI, NFI, IFI, and GFI values of > 0.90 are generally considered as good fit 
(Bentler & Bonett, 1980; Bollen, 1989; Sharma et al., 2005; Tanaka & Huba, 1985), while 
the cut-off value for SRMR good fit is < 0.08 (Hooper et  al., 2008). On the other hand, 
RMSEA cut-off value of 0.05 has been suggested to indicate good fit, while cut-off value 
of 0.08 indicates acceptable fit (Browne & Cudeck, 1993). The model fit statistics con-
firmed that the Malay version of CSM fulfilled a single-factor model.

Discussion

This study aimed to validate the existing CSM into the Malay language as a tool to assess 
psychological stress specifically due to COVID-19. The results suggest that the Malay 
CSM has adequate psychometric properties, as it has high internal consistency with a 
McDonald’s omega value in excess of 0.9. Moreover, it has satisfactory characteristics 
based on Rasch analysis, and confirmatory factor analysis also demonstrates good data-
model fit statistics. Item 1 of the CSM Malay version was excluded in view of correlated 
errors between items 1 and 3, as well as items 1 and 4. This could be attributed to lan-
guage inconsistency, as the word “upset” in item 1 could be interpreted differently in many 
ways in the Malay language, such as “not happy”, “disappointed”, “sad”, and “angry”. The 
inconsistency of language could influence the way participants answer the item and may 
then cause covariation beyond the latent variable (Lewis & Mayer, 1987; Tourangeau et al., 
2003; Uhan & Fink, 2013). Regardless, a 4-item CSM Malay version, with its robust psy-
chometric properties, good reliability, and validity, is a vital tool to add to the armamen-
tarium of scales that can assess psychological factors related to COVID-19, alongside the 
recently validated Fear of COVID-19 Scale (Pang et al., 2020b).

Fig. 4   Model plot of 4-item Malay version
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Coronavirus has no doubt resulted in high levels of stress, which might not be ade-
quately captured by the existing Perceived Stress Scale. However, the stress does not 
merely stem from the sequelae of contracting the physical infection. There is also a com-
ponent of psychological fear stemming from the myriad sequelae. From stigma (Shoesmith 
& Pang, 2016), to fear of being quarantined (Kassim et al., 2021), to fear of losing one’s 
opportunities for employment and education (Hafiz Mukhsam et al., 2020; Salvaraji et al., 
n.d.), COVID-19 has potentially changed how an entire generation think, operate, and live 
their normal lives in a “new normal” (Kassim et al., 2020; Sahu, 2020; Serafini et al., 2020; 
Thakur & Jain, 2020). This would render the CSM important as it would measure a some-
what different construct compared to the two existing stress measures in the market—the 
DASS (stress subscale) and the Perceived Stress Scale. Both have adequate psychometric 
properties but suffer from the limitation of not being current in capturing the unique fears 
and stressors that are related to COVID-19.

This finding is valuable in view of the limited extant literature on how Malaysian com-
munities respond to COVID-19-related stress. An IPSOS survey done in early 2021 across 
28 countries suggested Malaysians are among the most stressed and scored much higher 
compared to the global average in terms of stress perception (Muhamad et al., 2021). A 
few subsequent studies in the Malaysian population suggested that level of stress as well as 
anxiety have been peaking over the course of the pandemic (Deng et al., 2020; Faez et al., 
2020; Kassim et al., 2021; Perveen et al., 2020; Shanmugam et al., 2020; Sundarasen et al., 
2020; Wan Mohd Yunus et al., 2021; Wang et al., 2021; Woon et al., 2020). Hence, future 
studies would benefit from the findings of the current study, as we can examine whether 
there are other more intricate relationships between COVID-19 stress and other psycholog-
ical constructs, for instance, fear of COVID-19, as have been demonstrated in other similar 
healthcare worker populations in Malaysia (Pang et  al., 2021a). As the scale to measure 
fear has been validated in both Malaysian and Indonesian populations (Kassim et al., 2020; 
Pang et al., 2020b), the CSM validation into the Malay language can be easily adapted to 
the Indonesian language and undergo further validation procedures, in order to assess if 
fear and stress are related and also to further explore what factors contribute partially to 
both constructs’ emergence and continuation.

There are certain limitations with the existing validation. Firstly, this sample largely 
consists of undergraduate university students. However, due to the unprecedented nature of 
the lockdown, university students were easiest to employ as it was virtually impossible to 
perform a traditional face to face recruitment. Subsequently, this limits the CSM-Malay’s 
applicability in future studies that may wish to employ an older adult population, and it 
is crucial that this study be replicated when lockdown measures ease in a population that 
bears a closer resemblance to the general adult population. Further, another limitation is 
that the CSM will be by definition limited in its scope, as stress is multifaceted and can be 
target-specific; this is unlikely to be captured using a simplistic four-item measure. Hence, 
the CSM would be more useful in time-poor scenarios or situations where lower levels 
of education may hamper individuals in answering long questionnaires. In ideal research 
contexts, it would of course be preferable that more comprehensive questionnaires be 
employed that better encapsulate the multifaceted nature of stress.

In conclusion, the CSM Malay version represents a pioneering validation of a modified 
Perceived Stress Scale that is more relevant in capturing the stresses evident from COVID-
19. It has been demonstrated to have concurrent validity with multiple instruments that 
measure similar constructs. Further research is needed to establish whether it is also rel-
evant in clinical as well as non-clinical settings, in order to widen its use.
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