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Background: Any disease outbreak creates psychological stress and anxiety among the public [e.g., Coronavirus Disease 2019 (COVID-19)]. There are several scales that assess anxiety specifically related to the COVID-19 pandemic. The Stress and Anxiety to Viral Epidemics-6 items (SAVE-6) scale is a reliable and valid tool to assess anxiety in any viral pandemic. The present study aims to validate the SAVE-6 scale in the Bangla language and culture, to assess such anxiety among the general Bangladeshi people.

Methods: The SAVE-6 scale was translated into Bangla from English using the forward-backward translation procedure. A total of 357 Bangladeshi citizens participated via an online structured questionnaire. The items included questions on personal information, COVID-19 and vaccination, psychiatric history, the Bangla version of the SAVE-6 scale, the Generalized Anxiety Disorder-7 items (GAD-7) scale, and the Patient Health Questionnaire-9 items (PHQ-9) scale.

Results: Both exploratory factor analysis and confirmatory factor analysis (CFA) were used to explore and confirm the single factor structure of the SAVE-6 scale in Bangla to be the same as that of the SAVE-6 scale. Multigroup CFA revealed invariance across sex, experience of being quarantined, experience of being infected, and presence of depression. Item analysis results showed good discrimination indices and internal consistency and reliability. The graded response model outputs also confirmed the validity and reliability of this scale, which had significant correlations with the GAD-7 and PHQ-9.

Conclusion: Overall, the Bangla version of the SAVE-6 is a psychometrically good scale to assess viral pandemic-related anxiety.
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INTRODUCTION

Since the first report of the coronavirus Disease 2019 (COVID-19) case in December 2019 in Wuhan, Hubei Province, China1, the virus spread rapidly worldwide. During 2 years of COVID-19, 281,808,270 confirmed cases and 5,411,759 deaths had been reported worldwide1. In Bangladesh, the first COVID-19 case was identified on March 08, 2020; 10 days later, the first related death was reported1. In the initial emergency response to control the community transmission of COVID-19, the Bangladesh government shut down all educational institutions on March 17, 2020, and imposed a countrywide lockdown on March 26, 2020, which was extended to May 31. At the beginning of 2021, Bangladesh experienced a second wave of the pandemic caused by the Delta variant of the virus. The Bangladesh government imposed a nationwide lockdown once again from April 05 to July 14, 2021. After a short pause, the government re-imposed the nationwide lockdown from July 23 to August 10, 20212. By October 14, 2021, 1,564,485 people in Bangladesh had been affected by COVID-19 and 27,737 had died from the disease3.

The current COVID-19 pandemic has affected the psychological and physical health of people worldwide. Many countries have imposed lockdown measures as a first line of defense to contain the spread of the virus. During these lockdown measures, lives became stagnant and psychological distress increased (1, 2), while sleep schedules were altered (3). Numerous studies have reported a higher prevalence of COVID-19-related stress, anxiety, depression, poor sleep quality, and sleep problems (4–9). Ahmed et al. (10) reported that approximately one-third of the people were highly anxious about COVID-19 and had higher anxiety and depression symptoms compared to pre-pandemic levels. In a longitudinal study, Ramiz et al. (11) reported increased anxiety symptoms and decreased mental wellbeing among French people. Women, younger individuals, and the older adults are more vulnerable in this pandemic. In another comprehensive longitudinal study, Wu et al. (12) reported increased anxiety and depressive symptoms among Chinese people.

Several rating scales for measuring the anxiety response to COVID-19 have been developed (13–19). The Stress and Anxiety to Viral Epidemics-6 items (SAVE-6) scale is a self-rating scale that can measure one's anxiety response specifically to the viral epidemic (20). It was derived from the SAVE-9 scale, which was developed to measure work-related stress and anxiety responses of healthcare workers to the viral epidemic (21). The SAVE-6 scale was validated among the general population in Korea (20), Lebanon (22), and the United States (23), and among special populations such as medical students (24), public workers (25), or cancer patients (26). In this study, we attempt to explore the validity and reliability of the Bangla version of the SAVE-6 scale.



METHODS


Measures
 
Sociodemographic Characteristics

This study included the Bangladeshi general population as the study population. Participants were recruited using a snowball sampling technique. The data of this study were collected through an online survey between September 16, 2021, and October 04, 2021. The online survey link was distributed via social media (e.g., Messenger and WhatsApp) and e-mail. We emailed individuals with whom we had frequent email contact. In addition, we emailed through a university group email by which we were able to reach a large number of recipients. Meanwhile, we distributed the survey link to our Messenger and WhatsApp contacts, as well as sharing this link on Facebook and inviting our Facebook friends to participate in this survey. A total of 399 adult Bangladeshi individuals enrolled in this study. Among them, four disagreed to participate. After excluding missing observations for age, sex, and the scales utilized, data from 357 participants were used in this study. Participation was voluntary and no compensation was provided for participation. This study was approved by the Institutional Review Board of the University of Ulsan (2001R0043), and written informed consent for participation was waived.



Stress and Anxiety to Viral Epidemics-6 Items

The SAVE-6 scale consists of six items, each rated on a 5-point scale, from 0 (never) to 4 (always). The total score may range from 0 to 24, with higher scores reflecting higher levels of anxiety response to the viral epidemic. The SAVE-6 scale was derived from the original SAVE-9 scale developed for measuring work-related stress and anxiety responses of healthcare workers to the viral epidemic (21). In this study, we adopted the translation and back-translation process to develop the Bangla version of the SAVE-6 scale. First, two bilingual experts translated the questionnaire into the Bangla language from English. The two translated Bangla versions were then synthesized into one. Next, the synthesized version was back translated into English by two other bilingual experts. These two back translations were again synthesized into one and compared with the original English version to identify any discrepancy in meaning. As there was no discrepancy in meaning, the translated Bangla version was continued to the final study.



Patient Health Questionnaire-9 Items

The PHQ-9 scale is a self-rating scale for measuring the severity of depression (27). Each of the 9 items can be rated from 0 (not at all) to 3 (nearly every day). The total score ranges from 0 to 27, with higher scores reflecting more severe levels of depression. The cut-offs for depression are 0–4 (minimal), 5–9 (mild), 10–14 (moderate), 15–19 (moderately severe), and 20–27 (severe). In this study, we applied the Bangla version of the PHQ-9 (28), and the Cronbach's alpha was 0.889 in this sample.



Generalized Anxiety Disorder-7 Items

The GAD-7 scale is a self-rating scale for measuring the severity of general anxiety (29). Each of the seven items can be rated from 0 (not at all) to 3 (nearly every day). The total score ranges from 0 to 21, and a higher score reflects more severe levels of general anxiety. The cut-offs for anxiety are 0–4 (minimal), 5–9 (mild anxiety), 10–14 (moderate), and 15–21 (severe). In this study, we applied the Bangla version of the GAD-7 (30), and acquired a Cronbach's alpha of 0.921 in this sample.




Statistical Analysis

We conducted several statistical tests under classical and modern test theory approaches to assess the psychometric properties of the Bangla version of the SAVE-6 scale. Skewness (acceptable range = ±2) and kurtosis (acceptable range = ±7) (31) were utilized to assess the normality assumption. Next, exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were used to explore the number of latent factors of the SAVE-6 scale. In the EFA, data adequacy was assessed through the Kaiser–Meyer–Olkin (KMO) value, whereas sampling adequacy was assessed through Bartlett's test of sphericity. A scree plot and EFA, using the maximum likelihood method with a Pearson's correlation matrix in oblimin rotation, were conducted to explore the factors of the Bangla version of the SAVE-6. In addition, CFA with a diagonally weighted least squares (DWLS) estimator was used to examine the factor structure of the Bangla version of SAVE-6. Model fit was assessed through the χ2/df ratio based on the original chi-square, comparative fit index (CFI), Tucker–Lewis index (TLI), root-mean-square-error of approximation (RMSEA), and standardized root-mean-square residual (SRMR) values. A series of multi-group CFA with configural invariance testing was run to determine whether the Bangla SAVE-6 scale assessed the anxiety response across sex, experience of being quarantined, experience of being infected, and presence of depression, and confirmed whether the CFA with metric and scale constraints are sufficiently corroborated by the model fit. Then, modern test theory assumptions (i.e., unidimensionality, local dependence, and monotonicity) were estimated. Unidimensionality, local dependence, and monotonicity were assessed using Loevinger's H coefficient, p-values (adjusted for false discovery rate) of G2, and the number of significant violations and Crit value, respectively. The graded response model (GRM), a modern test theory model for polytomous items, was run to assess the psychometric properties of the scale. Under the GRM, item fits were first assessed through S-χ2 and its p-values (adjusted for false discovery rate). Next, the slope parameters (α) and threshold parameters (b) of the items assessed, as well as scale information curve of the SAVE-6 scale, were extracted. Loevinger's H coefficient and monotonicity were estimated through the R package Mokken version 3.0.6. Local dependence and GRM were run through the R package mirt version 1.34.

Item analysis was conducted to estimate internal consistency reliability [Cronbach's alpha, McDonald's omega, and split-half reliability (odd-even)]. Moreover, the floor and ceiling effect, mean inter-item correlation, corrected item-total correlation, standard error of measurement, Ferguson's delta, item response theory (IRT) reliability, and correlation coefficient were calculated. The standard error of measurement (SEM) was computed using the formula: SEM = standard deviation * [SQRT (1 – reliability)]. Pearson product-moment correlation was run to estimate the correlation between the SAVE-6, and GAD-7 and PHQ-9 scales. The two-independent samples t-test was run to assess the mean differences in the SAVE-6 scores between those having depression (PHQ-9 ≥ 10) and those without (PHQ-9 <10), and between those having anxiety (GAD-7 ≥ 10) and no anxiety (GAD-7 <10). Microsoft Excel 365, IBM Statistical Package for the Social Sciences version 26, and Rstudio were utilized for statistical analysis.




RESULTS


Demographic Characteristics

Among the 357 participants, 185 (51.8%) were male (Table 1), 44.8% were single, and 71.4% were living in the city. The participants' mean age was 37.03 ± 15.99 years, 34.2% experienced being quarantined, 19.3% were infected, and 57.7% got vaccinated. Moreover, 34.7% of the participants had psychiatric history, and those in need of help for their psychiatric symptoms were 39.8%.


Table 1. Clinical characteristics of the participants (N = 357).
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Initial Exploratory Factor Analysis

The normality assumption for all 6 items of the SAVE-6 scale was checked through the skewness and kurtosis within the range of ±2 (Table 2). The data were observed to be suitable for factor analysis based on a KMO measure of 0.85 and Bartlett's test of sphericity value of p < 0.001. A scree plot and EFA showed that the single factor model of the Bangla version of the SAVE-6 scale was a good fit [χ2 = 34.517, df = 9, p < 0.001, TLI = 0.943, RMSEA = 0.090 (0.059, 0.122)].


Table 2. Item properties of the Bangla version of the SAVE-6 scale.
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Confirmatory Factor Analysis

The CFA of the SAVE-6 scale showed good model fit (χ2/df = 1.081, CFI = 0.999, TLI = 0.999, RMSEA = 0.015, and SRMR = 0.037). Factor loadings ranged between 0.52 (0.44, 0.60) and 0.85 (0.75, 0.94) (Table 2; Figure 1). The multi-group CFA revealed that the SAVE-6 scale could measure anxiety response in the same way across sex (CFI = 1.000, TLI = 1.000, RMSEA = 0.000, RSMR = 0.045), experience of being quarantined (CFI = 1.000, TLI = 1.000, RMSEA = 0.000, RSMR = 0.048), experience of being infected (CFI = 1.000, TLI = 0.999, RMSEA = 0.013, RSMR = 0.069), or presence of depression (CFI = 1.000, TLI = 1.000, RMSEA = 0.000, RSMR = 0.051). Multigroup CFA with metric or scale invariant model also showed similar results.


[image: Figure 1]
FIGURE 1. Factor structure of the Bangla version of the SAVE-6 scale.




Graded Response Model Analysis

Information about IRT assumptions are presented in Table 3 and Supplementary Table 1. Loevinger's H coefficient (0.49; Table 3) suggests that the Bangla version of the SAVE-6 scale is moderately unidimensional. Non-significant p-values of G2 (Supplementary Table 2) suggest the absence of local dependence between items of the Bangla version of the SAVE-6 scale. The absence of significant violation and the low value of the Crit statistic for all items suggest that the monotonicity assumption is tenable. These results suggest that all the IRT model assumptions were met. Supplementary Table 1 presents the item fit statistics of the Bangla version of the SAVE-6 scale. After controlling the false discovery rate (FDR), the p-values of the S-χ2 suggest that all items fit well in the scale, indicating that all the items belong to the Bangla version of the SAVE-6 scale. The slope/discrimination parameters (α) range from 1.251 to 3.182 (mean = 2.025) (Supplementary Table 1). The slopes of items 5 and 6 were moderate, that of item 4 was high, and those of the rest were very high. All the items provide reasonable information and are efficient in discriminating among individuals in anxiety and stress, as assessed by the Bangla version of the SAVE-6 scale. Among the items, item 3 provides the most information whereas item 5 provides the least. The threshold coefficients (b) in Supplementary Table 2 suggest that a higher latent trait or theta is required to endorse items 2 and 5 compared to the other items. Regarding items 2 and 5, only b1 coefficients are negative and the rest are positive, suggesting that an above average level of latent trait or theta is required to endorse Likert-type response options: from “sometimes” to “often.” The scale information curve (Supplementary Figure 1) provides an understanding about information provided by the Bangla version of the SAVE-6 scale. From this curve, this scale provides more information about people between the −0.25 and 1.75 θ level. There are two peaks in the curve, which may be due to the polytomous nature of the data.


Table 3. Scale-level psychometric properties of the Bangla version of the SAVE-6 scale.
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Reliability and Evidence Based on Relations to Other Variables

The Bangla version of the SAVE-6 scale showed good reliability for internal consistency [Cronbach's alpha = 0.84; McDonald's Omega = 0.84; split-half reliability (odd-even) = 0.86]. If an item is dropped, Cronbach's alpha was measured as 0.77–0.83. The mean inter-item correlation (0.45) was between the recommended range (0.15–0.50). This scale also had good IRT reliability (0.87) and rho coefficient (0.83), as well as good discriminatory power (Ferguson's delta = 0.99). The total score the SAVE-6 scale was significantly correlated with those of the PHQ-9 [r = 0.332 (95% CI, 0.238, 0.419), p < 0.001] and GAD-7 [r = 0.376 (95% CI, 0.285, 0.460), p < 0.001] scores. The Bangla version of the SAVE-6 score was significantly higher among participants with depression [PHQ-9 ≥ 10, t(373) = 6.762, p < 0.001] and anxiety [GAD-7 ≥ 10, t(368) = 7.483, p < 0.001].




DISCUSSION

This study aimed to assess the psychometric properties of the Bangla version of the SAVE-6 scale among the general Bangladeshi population to assess its efficacy in measuring anxiety in a viral pandemic such as COVID-19. Online data were collected from the general population in Bangladeshi. Both the EFA and CFA results explored and confirmed the single factor structure of the scale. This finding is consistent with those of other studies that assessed this scale's factor structure (20, 22–25). Items 5 and 6 had slightly lower, albeit acceptable, factor loadings. The survey data were collected when Bangladesh returned to relative normalcy after the end of the second wave of COVID-19, which is a possible reason for these lower factor loadings. The SAVE-6 scale revealed the same latent construct between men and women, those who experienced being quarantined and otherwise, those who were and were not infected, and those with and without depressive symptoms. The results are also consistent with other studies conducted to assess the psychometric properties of the SAVE-6 scale across different cultures and groups (23–25).

In this study, we also assessed the efficiency of the Bangla version of the SAVE-6 scale through the modern test theory model GRM. Similar to the EFA and CFA results, the unidimensionality test (Loevinger's H coefficient) confirmed the single factor structure of the scale. The item fit values confirmed that all the items belonged to the SAVE-6 scale. The slope parameter values suggested that all the items were efficient to discriminate between high and low scores in the Bangla version of the SAVE-6 scale. Similar to the factor loadings in the CFA, items 5 and 6 had moderate slope parameters. This might be due to the same reason as that of the low factor loadings of items 5 and 6. The threshold parameters showed items 2 and 5 to be more difficult compared to the other four. This scale provides more information about people having latent traits around the “0” theta level.

The item analysis results suggest good internal consistency reliability, which is consistent with previous studies (20, 23–25). Furthermore, the scale items also had good discrimination indices (corrected item-total correlations). These items can discriminate between low and high scorers in the Bangla version of the SAVE-6 scale. The Bangla version of the SAVE-6 scale had moderately positive correlations with anxiety and depression symptoms. Similar results have been reported in previous studies (22, 24, 25). Overall, the Bangla SAVE-6 scale is a psychometrically good scale to assess anxiety related to the viral pandemic among the general population in Bangladesh.

This study has several limitations. First, we collected the study data via an online questionnaire; consequently, only educated people with Internet-enabled and digital devices could participate in the survey. Potential users of this scale should consider this issue. Second, the data of this study were collected at the end of the second wave of the COVID-19 pandemic in Bangladesh. The general Bangladeshi population are reluctant to conform to the World Health Organization recommendations due to prolonged lockdowns. Therefore, the timing of the viral pandemic might influence the results. Third, the data in this study were self-rated, and might be subject to certain biases, such as social desirability bias. Fourth, a screening norm was not established in this study. Although the SAVE-6 scale in other cultures and languages established a cut-off score, we did not do so in this study.

Overall, the Bangla version of the SAVE-6 scale is a reliable and valid scale to assess anxiety among the general Bangladeshi population. Both classical and modern test theory approaches support the appropriateness of this scale to assess anxiety during a viral pandemic among the Bangladeshi people. This scale is beneficial to researchers and mental health practitioners. Researchers could use this scale to assess viral pandemic anxiety and its relation to psycho-social factors, while mental health practitioners can formulate interventions to cope with viral pandemic anxiety using this scale.
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FOOTNOTES

1Available online at: https://covid19.who.int/ (accessed January 4, 2022).

2Available online at: https://betterwork.org/portfolio/covid-timeline-in-bangladesh/ (accessed October 15, 2021).

3Available online at: https://covid19.who.int/region/searo/country/bd (accessed October 14, 2021).
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