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This study examined the reliability and validity of the Stress and Anxiety to

Viral Epidemics-9 (SAVE-9) scale among nursing professionals working in

a COVID-19 inpatient ward. An anonymous, online survey was conducted

among working frontline nursing professionals between April 7 and 18,

2022. We collected information about the participants’ age, sex, years of

employment, shift work, and marital status. In addition, the participants were

asked whether they had dealt with infected patients recently, and whether they

had been quarantined, infected, or vaccinated. SAVE-9, Generalized Anxiety

Disorder-7 (GAD-7), and Patient Health Questionnaire-9 (PHQ-9) were used

to evaluate symptoms. We used the Confirmatory Factor Analysis (CFA) to

determine the validity of the two-factor model of the SAVE-9 scale. We also

tested reliability and convergent validity using the PHQ-9 and GAD-7 scales.

A total of 136 responses was analyzed, and CFA for two-factors model of the

SAVE-9 scale showed a good model fit among frontline nursing professionals

(CFI = 1.000, TLI = 1.040, RMSEA = 0.000, RSMR = 0.060). Multi-group CFAs

revealed that the SAVE-9 scale can measure work-related stress and viral

anxiety in the same way across sex, having depression, or having generalized

anxiety. The internal consistency was shown to be good, and the SAVE-9 scale

was significantly correlated with the GAD-7 (r = 0.328, p < 0.001) and PHQ-9

score (r = 0.361, p < 0.001). The two-factor model of the SAVE-9 is a valid and

reliable scale for frontline nursing professionals.

KEYWORDS

nurses, COVID-19, SAVE-9, anxiety, stress

Frontiers in Psychiatry 01 frontiersin.org

https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://www.frontiersin.org/journals/psychiatry#editorial-board
https://doi.org/10.3389/fpsyt.2022.934202
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyt.2022.934202&domain=pdf&date_stamp=2022-07-22
mailto:schung@amc.seoul.kr
mailto:oliahmed_polash131@cu.ac.bd
https://doi.org/10.3389/fpsyt.2022.934202
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpsyt.2022.934202/full
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Kim et al. 10.3389/fpsyt.2022.934202

Introduction

Since the first outbreak of the coronavirus disease 2019

(COVID-19) in China, followed by the declaration of the

pandemic on March 11, 2020, it has become one of the most

significant global health problems. In South Korea, the first

official case was reported on January 20, 2020 and the cumulative

number of COVID-19 patients increased steadily, reaching up to

16,471,940 cases on April 19, 2022 (1). Psychosocial risk factors

for social isolation inevitably increased because of the pandemic,

which, in turn, led to a 25% increase of global prevalence

of depression and anxiety. In addition, exhaustion became a

major triggering factor of suicidal ideation among healthcare

providers (2).

Healthcare professionals have been at a greater risk of

work overload amidst the pandemic (3), and a shortage of

nursing staff is indicated when compared to other medical

situations in Korea (4). Therefore, many studies have focused

on the occupational stress of healthcare professionals involved

in the COVID-19 (5, 6). The stress might be closely related

to psychological burden. As they are easily exposed to the

risk of viral infection, they are more likely to pass it to

their family members or even other immunocompromised

patients at the hospital. Moreover, the use of protective

equipment imposes significant physical exhaustion on medical

staff. Our experience substantially demonstrates that COVID-

19 frontline nurses frequently report physical and mental

fatigue because of limited chances of drinking water or using

the toilet.

In particular, frontline nurses who were caring for

COVID-19 patients reported that they experienced significant

anxiety, which was related to their stress from work, whereas

their rights were relatively ignored in the crisis (7, 8). Similarly,

research on psychiatric problems of healthcare workers treating

other infectious diseases showed that they were vulnerable

to severe emotional distress, depression, anxiety, and even

posttraumatic stress disorder (9, 10). During the influenza

pandemic, most healthcare professionals said that they were

willing to take care of patients, even as they were generally

expected to take the risk of being infected with the virus (11).

Moreover, psychological burden was most profound among

nurses when compared to other medical staff during the

outbreak of Severe Acute Respiratory Syndrome (12). Therefore,

nurses would often face the ethical dilemma of taking the risks

as expected, or changing their duties or even quitting from

the hospital.

The emotional distress is associated with poor job

performance of nurses. Their workload and frustration had a

negative impact on their performance during the COVID-19

pandemic (13). In addition, long-term exposure to the fear of

viral infection led to nurses’ exhaustion, which, in turn, led to

a decision to leave their job during the outbreak of infectious

disease (14). Hence, an evaluation of stress and anxiety of nurses

who work in infectious disease wards is essential in terms of

patient’s safety and the management of human resources.

Recently, we developed the Stress and Anxiety to Viral

Epidemics-9 items (SAVE-9) scale to assess healthcare workers’

work-related stress and anxiety in response to viral epidemics

(15). The SAVE-9 scale (www.save-viralepidemic.net) was

validated in Korean (15), Italian (16), Russian (17), German (18),

Japanese (19), and Turkish (20). Studies had been conducted

among healthcare workers including medical doctors, nursing

professionals, and other healthcare workers in general hospitals,

but none of them focused on frontline nursing professionals

working in the COVID-19 inpatients wards. Though the

SAVE-9 scale was validated among various healthcare workers

in numerous countries, the reliability and validity need to

be explored again among frontline nursing professionals

working in COVID-19 inpatients wards, who suffer from

severe long-lasting stress while taking care of infected people

with personal protective equipment. South Korea, especially,

reports over 100,000 infections per day and has experienced

a rapid increase in the number of inpatients with COVID-

19. The stress experienced by frontline nursing professionals

in COVID-19 wards should be explored and managed. This

study explored the reliability and validity of the SAVE-9 scale

among front-line nursing professionals working in the COVID-

19 inpatients ward.

Materials and methods

Participants and procedure

This anonymous online survey study was conducted among

frontline nursing professionals working in the COVID-19

inpatients wards at the Asan Medical Center during April 7–18,

2022. In February 2022, the Center for Infection Control

(CIC) opened in Asan Medical Center, and it is the first time

that a Korean private hospital had a separate facility wholly

dedicated to infectious diseases (21). Nursing professionals

voluntarily participated in the survey, and we provided a 10

US dollar-valued gift coupon for the participation. No personal

information was gathered in this study. The protocol for this

survey study was approved by the Institutional Review Board

(2022–0323) of the Asan Medical Center, and obtaining the

written informed consent for participation was waived.

In this survey, participants’ information on age, sex, years

of employment, shift-working and marital status were collected.

The participants also were requested to respond to questions

related to COVID-19, such as whether they had been taking care

of infected patients and were quarantined, infected, or getting

vaccinated. Responses to questions on their past psychiatric

history and current psychiatric distress were collected. We

developed the e-survey form according to the Checklist for

Reporting Results of Internet e-Surveys (CHERRIES) guidelines
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FIGURE 1

Factor structure of the SAVE-9 scale among nursing professionals working in COVID-19 inpatients ward.

(22), and the usability and technical functionality were tested

prior to the survey.

Sample size estimation was done based on the rule of 10:1

(ideal ratio of respondents to items) (23). As the SAVE-9 scale

includes 9 items, a sample size of at least 90 was needed.

The hospital has 239 nursing professionals working in the 6

wards for COVID-19 patients. We aimed to enroll 143 (60.0%)

participants, and 139 (58.2%) nursing professionals responded

to the online survey.

Symptom assessment

Stress and anxiety to viral epidemics-9 items

The SAVE-9 scale was developed to measure healthcare

workers’ work-related stress and anxiety in response to the

COVID-19 pandemic (15). Originally, nine items of the SAVE-9

were clustered into two factors: factor I—anxiety about the

epidemic (SAVE-6; items 1, 2, 3, 4, 5, and 8) (24); and factor II—

work-related stress associated with the epidemic (SAVE-3; items

6, 7, and 9) (25). The items of SAVE-9 can be rated on a 5-point

Likert scale; 0 (never) - 4 (always), and a higher score reflects

the higher level of stress and anxiety due to the viral epidemic.

In the previous study (25), reliability of internal consistency

was good (Cronbach’s alpha = 0.80 and McDonald’s omega =

0.81). The cut-off points of SAVE-9 and factor I (SAVE-6) scale

were examined as 22 and 15 according to the mild degree of

Generalized Anxiety Disorder-7 items (GAD-7) scale (GAD-7≥

5) (15). The SAVE-9 scale was originally developed in the Korean

language, and we applied the Korean version in this study.

Generalized anxiety disorder-7 items

GAD-7 is a self-rating questionnaire designed to measure an

individual’s level of general anxiety. the seven items of the GAD-

7 scale can be rated on a 4-point Likert scale which range from 0

to 3 (0 = not at all to 3 = nearly every day), and a higher score

means a severe degree of anxiety symptoms (26). This study

applied the Korean version of the GAD-7 (27), and we observed

the Cronbach’s alpha value to be 0.908 in this sample.

Patient health questionnaire-9 items

The PHQ-9 is a self-rating questionnaire designed to

measure an individual’s level of depressive symptoms. The nine

items of the PHQ-9 can be scored on a 4-point Likert scale which

range from 0 to 3 (0 = not at all to 3 = nearly every day),

and a higher score means a more severe degree of depressive

symptoms (28). This study applied the Korean version of the

PHQ-9 (27), and we observed a Cronbach’s alpha value of 0.851

in this sample.
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Statistical analysis

We conducted a Confirmatory Factor Analysis (CFA)

(estimation method: DWLS) to assess the validity of the

two-factor model used in the previous study (29). The two

factor model of the SAVE-9 scale was already explored in the

previous studies (15, 25). In this study, we did not conduct the

exploratory factor analysis, since we tried to confirmwhether the

SAVE-9 can measure stress and anxiety of nursing professionals

who are working in COVID-19 inpatients ward with a good

model fits for two-factor model. Prior to CFA, the normality

assumption of all 9 items were checked based on skewness and

kurtosis for an acceptable limit of range ± 2 (30). We ran

multigroup CFA to assess the measurement invariance across

sex, having depression [PHQ-9 ≥ 10 (28)] and anxiety [GAD-

7 ≥ 10 (26)]. We also assess the psychometric properties of

this scale using the Item Response Theory (IRT) Approach

through Graded Response Model (GRM) and Rasch model.

Before running GRM, we assessed IRT assumptions—local

dependence [p-values (adjusted for false discovery rate) of G2]

and monotonicity (the number of significant violations and

Crit value). Unidimensionality was not assessed as the scale

is not unidimensional. In GRM, we first assessed item fits

through S-χ2 and its p-values (adjusted for false discovery

rate). Subsequently, the slope parameters (α) and threshold

parameters (b) of the items were assessed and the scale

information curve of the SAVE-9 scale and item characteristic

curves were extracted. IRT reliability was also calculated. In

Rasch Model, infit mean square (infit MnSQ), outfit MnSQ,

item difficulty, item and person separation index, and item and

person reliability were estimated. Reliability test of the SAVE-9

scale was done using Cronbach’s alpha and McDonald’s Omega.

To explore the convergent validity, we performed Pearson’s

correlation analysis with PHQ-9 and GAD-7 scales. The SPSS

version 21.0, RStudio, and jMetrik softwares were utilized for

statistical analyses.

Results

Of the 139 study participants, 136 respondents, who

comprised 91.9% female and 8.1% male nursing professionals,

completed the survey and thus were included in further analysis

(Table 1). Their mean age was 30.2 ± 5.6 years old and mean

duration of employment was 7.2 ± 5.6 years. Approximately

61.7% of participants were single and 97.8% were working as

shift workers in the hospital. As for psychiatric history, 16.2%

had a history of depression, anxiety or insomnia whereas 9.6%

reported being depressed or anxious at the time. Concerning

questions related to the COVID-19, all of them were fully

vaccinated and taking care of inpatients with COVID-19; 40.4%

had been quarantined and 35.3% had been diagnosed with

COVID-19. Notably, 83.1% reported that they experienced

TABLE 1 Clinical characteristics of participants (N = 136).

Variables N (%) Mean± SD

Sex (female) 125 (91.9%)

Age 30.2± 5.6

Years of employment 7.2± 5.6

Marital status*

Single 103 (61.7%)

Married, without kids 14 (8.4%)

Married, with kids 18 (10.8%)

Are you a shift worker? (Yes) 133 (97.8%)

Questions on COVID-19

Are you taking care of COVID-19

infected patients? (Yes)

136 (100.0%)

Did you experience being quarantined

due to infection with COVID-19? (Yes)

55 (40.4%)

Did you experience being infected with

COVID-19? (Yes)

48 (35.3%)

Did you get vaccinated? (Yes) 136 (100.0%)

Did you experience deaths of

COVID-19 infected patients? (Yes)

113 (83.1%)

Psychiatric history

Did you have experience or treated

depression, anxiety, or insomnia? (Yes)

22 (16.2%)

Now, do you think you are depressed or

anxious, or do you need help for your

mood state? (Yes)

13 (9.6%)

Rating scales scores

Stress and Anxiety to Viral Epidemic-9

items

20.6± 6.4

Factor I (SAVE-6) 14.2± 4.9

Factor II (SAVE-3) 6.3± 2.6

Generalized Anxiety Disorders-7 items 7.3± 4.8

Patient Health Questionnaire-9 items 3.2± 3.8

*There was one missing value.

patients’ deaths because of the disease. Among the participants,

41 (30.1%) were rated as having depression (PHQ-9 ≥ 10), and

55 (40.4%) nursing professionals were found to suffer high levels

of stress and anxiety, which correspond to 22 points on the

SAVE-9 scale (15).

Factor structure of SAVE-9 among
nursing professional working in
COVID-19 inpatients ward

Before CFA, we ensured that all 9 items of the SAVE-9

scale were distributed within the normal limit based on the

skewness and kurtosis (Table 2). We conducted CFA for two-

factors model of the SAVE-9 scale (Figure 1) according to the
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previous study (15), and observed a good model fit among

nursing professionals working in COVID-19 inpatients wards

(CFI = 1.000, TLI = 1.040, RMSEA = 0.001, RSMR = 0.060).

The multi-group CFAs with configural invariance showed that

the SAVE-9 scale can measure work-related stress and viral

anxiety in the same way across sex (male vs. female, CFI= 1.000,

RMSEA= 0.001), having depression (PHQ-9≥ 10, CFI= 1.000,

RMSEA = 0.001) or having generalized anxiety (GAD-7 ≥ 10,

CFI= 1.000, RMSEA= 0.001) (Supplementary Table 1). Similar

results were shown in multi-group CFAs with metric or scale

invariant models.

Graded response model

Supplementary Table 2 presents the results about IRT

assumptions. The p-values (adjusted for false discovery rate)

of G2 are non-significant at 0.01. There is also an absence of

significant violation of monotonicity and crit values are zero.

Therefore, IRT assumptions are met. Supplementary Table 3

presents the GRM outputs. Non-significant (≥0.05) p-values

(adjusted for false discovery rate) of the S-χ2 suggest that all the

items belong to the same latent construct. In Factor I, item 5 has

moderate slope, item 1 and item 8 have high slope and the rest

of the three items have a very slope. Slope parameters (α) range

between 1.207 and 2.871 (mean α = 1.836) for Factor I. About

threshold coefficients (b) in Factor I, item 5 is the most difficult

item compared to other items. A higher latent trait or theta

is required to endorse response options “always” in all items

except item 5. Item characteristic curves graphically depicted

this information. In Factor II, Item 9 has moderate slope and the

rest of the two items have very slopes. Slope parameters (α) range

between 0.869 and 2.521 (mean α = 1.892) for Factor II. About

threshold coefficients (b) in Factor II, item 9 is the least difficult

item and item 7 is the most difficult item. Item characteristic

curves (Supplementary Figures 1, 2) graphically depicted this

information. Scale information curve (Supplementary Figure 3)

factors show that Factor I provides more information than

Factor II.

Rasch outputs

Supplementary Table 4 presents the Rasch model outputs of

the SAVE−9 scale for the health care workers. Infit and outfit

mean squares of all the items are within the recommended

range (0.50–1.50). About item difficulty in Factor I, item 8 is

the least difficult item and item 5 is the most difficult item. Item

and person reliability and separation indices are also above the

recommended cut off (>2 and ≥0.7, respectively). About item

difficulty in Factor II, item 9 is the least difficult item and item 7

is the most difficult item. Item and person reliability of Factor II

is above the recommended cut off. Although the item separation

index for Factor II is above the recommended cut off, person

separation index is below the recommended cut off.

Reliability and evidence based on
relations to other variables of the SAVE-9
scale among nursing professionals
working in COVID-19 inpatients wards

The internal consistency of the SAVE-9 scale (Cronbach’s

alpha= 0.818,McDonald’s Omega= 0.815), factor I (Cronbach’s

alpha = 0.815, McDonald’s Omega = 0.816), or factor II

(Cronbach’s alpha = 0.672, McDonald’s Omega = 0.710) was

shown to be good (Table 3). Item-total correlation for factor I

ranged between 0.465 and 0.671, and that for factor II ranged

between 0.369 and 0.572. Each factor of this scale also had

good IRT reliability (0.843 and 0.756). The SAVE-9 scale was

significantly correlated with the GAD-7 (r = 0.328, p < 0.001)

and PHQ-9 (r = 0.361, p < 0.001) scores. Factor I and factor II

scores were also significantly correlated with GAD-7 (r= 0.280,

r = 0.283, all p < 0.001) and PHQ-9 (r = 0.287, r = 0.366, all

p < 0.001).

Discussion

In this study, we observed that 30.1 and 40.4% of nursing

professionals working in COVID-19 inpatient wards in a

tertiary-level general hospital in Korea were rated as having

depression or high levels of work-related stress and anxiety

response to viral epidemics in this COVID-19 era, respectively.

The two-factor model of the SAVE-9 showed a good model

fit among frontline nursing professionals, and the internal

consistency of the SAVE-9 scale and its two factors (factor

I—SAVE-6 and factor II—SAVE-3) was shown to be good.

In GRM, one item in each factor had a moderate slope

coefficient. However, items provided reasonable information

about discrimination between low scorers and high scorers in

the SAVE-9 for the health care workers. The Rasch model

provided similar information as the GRM.

Originally, the SAVE-9 scale was developed for medical

doctors, nurses, and other healthcare professionals working

in a general hospital (15). Our goal was to create a rating

scale that could measure healthcare workers’ work-related stress

and anxiety responses specifically to viral epidemics, and we

wanted to create a rating scale that could be applied to all

healthcare workers, regardless of their duties, role, or jobs. Not

all healthcare workers who had participated in the validation

studies were experienced in taking care of infected patients. The

participants in an Italian study reported being responsible for

cases of COVID-19 infection (16), and in a German study, 75.4%

reported that they directly experienced COVID-19 patients (18).

However, no specific information on taking care of infected
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TABLE 2 Item properties of the SAVE-9 scale among nursing professionals working in COVID-19 inpatients wards.

Items Response scale Descriptive CITC CID Factor loadings (CFA)

0 1 2 3 4 M SD Skewness kurtosis Factor I

(SAVE-6)

Factor II

(SAVE-3)

Item 1 6.6 8.8 16.9 53.7 14.0 2.60 1.05 −0.998 0.536 0.548 0.792 0.626 –

Item 2 8.1 11.8 22.8 40.4 16.9 2.46 1.15 −0.625 −0.333 0.671 0.764 0.726 –

Item 3 5.1 9.6 22.1 41.9 21.3 2.65 1.08 −0.729 0.037 0.650 0.770 0.724 –

Item 4 5.9 18.4 18.4 39.7 17.6 2.45 1.15 −0.475 −0.694 0.624 0.775 0.681 –

Item 5 31.6 40.4 7.4 13.2 7.4 1.24 1.24 0.904 −0.249 0.465 0.813 0.575 –

Item 6 13.2 26.5 25.0 23.5 11.8 1.94 1.23 0.065 −0.984 0.572 0.453 – 0.720

Item 7 14.0 36.0 29.4 19.1 1.5 1.58 1.00 0.157 −0.753 0.537 0.520 – 0.673

Item 8 5.9 7.4 11.8 46.3 28.7 2.85 1.10 −1.107 0.711 0.522 0.797 0.585 –

Item 9 2.9 11.0 17.6 41.2 27.2 2.79 1.06 −0.746 −0.067 0.369 0.717 – 0.546

0, Never; 1, Rarely; 2, Sometimes; 4, Often; 5, Always; M, Mean; SD, Standard Deviation; CITC, Corrected Item-Total Correlation; CID, Cronbach’s Alpha if Item Deleted.

TABLE 3 Scale level psychometric properties of the SAVE-9 scale among nursing professionals working in COVID-19 inpatients wards.

Psychometric properties SAVE-9 Suggested cut off

Factor 1 Factor 2 Overall

Floor effect 0.7 15%

Ceiling effect 0 15%

Mean inter-item correlation 0.426 0.406 0.334 Between 0.15 and 0.50

Cronbach’s alpha 0.815 0.672 0.818 ≥0.7

McDonald’s Omega 0.816 0.710 0.815 ≥0.7

Split-half reliability (odd-even) 0.848 0.559 0.863 ≥0.7

Standard error of measurement 2.74 <SD, (6.43)/2

Rho coefficient 0.830 0.694 ≥0.7

IRT reliability 0.843 0.756 ≥0.7

Item separation index 5.94 5.66 ≥2

Person separation index 2.06 1.63 ≥2

Item reliability 0.973 0.970 ≥0.7

Person reliability 0.810 0.726 ≥0.7

Model fits of confirmatory factor analysis

χ
2 (df, p-value) 39.117 (52, 0.906) Non-significant

CFI 1.000 >0.95

TLI 1.040 >0.95

RMSEA 0.001 <0.08

SRMR 0.062 <0.08

cases was presented in Russian (17), Japanese (19), Turkish

(20) and Korean (15) studies. Furthermore, work-related stress

or anxiety level was repeatedly reported to be high among

nursing professionals compared to other healthcare workers.

Nursing is a female-dominated profession, and depression

and anxiety are more prevalent in females (31), Nurses often

work three shifts each week, which can lead to insomnia

and anxiety (32). Moreover, a high staff turnover rate can

make it difficult to adapt to new protocols. It was repeatedly

reported that nurses experienced psychological distress during

the COVID-19 pandemic (33). Therefore, the development of

a stress management system is essential for healthcare workers,

especially during the prevailing pandemic. In addition, this

study tested the reliability and validity of the SAVE-9 scale

specifically among nursing professionals working in COVID-19

inpatients wards.

Originally, the SAVE-9 scale was clustered into two factors.

Factor I, which consists of items 1, 2, 3, 4, 5, and 8, was related
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to viral anxiety; we applied it to measure an individual’s viral

anxiety among the general population (namely, SAVE-6 scale)

(24). Factor II, consisting of items 6, 7, and 9, was related to

work-related stress in response to the viral epidemic; we applied

it to assess healthcare workers’ work stress during the COVID-19

pandemic (25). In this study, we also observed that a two-factor

model of the SAVE-9 scale can be reliably applied to assess

nursing professionals working in COVID-19 inpatients wards.

Previous studies showed similar results of two factor models of

the SAVE-9 scale (16, 19, 20), but those conducted in Russia and

Germany showed different factor models (17, 18). In a Russian

study, factor I (anxiety about the viral epidemic) included items

2, 3, 4, and 8; and factor II (work-related stress associated with

the viral epidemic) included items 1, 5, 6, 7, and 9. In a German

study, the factor model found in Russia showed better fit indices

compared to the original factormodel, though the original factor

model also showed a good fit.

The discrepancy between the factor model may come from

cultural differences. The cultural differences between European

(Russia and Germany) and Asian countries (Korea, Japan, or

Turkey) might influence the results. The clustering of item 5

(Are you worried that others might avoid you even after the

infection risk has been minimized?) is a major issue. It was

inspired by a concern that healthcare workers have about being

stigmatized by their community. In usual disasters, healthcare

workers provide assistance to patients injured in the disaster

but are not directly impacted. They can, however, be directly

affected during an epidemic, and be infected from the patients.

Healthcare workers who come into close contact with patients

with COVID-19 are at risk of acquiring the disease if they

lack proper protective equipment. They are overloaded, have

poor infection control, and have pre-existing medical conditions

(34). Their neighbors are concerned about viral transmission

from them, which causes healthcare workers to feel anxious or

stressed. Across cultures, the attitude toward item 5 seems to

differ. Among Spanish healthcare workers, the factor loading

value of item 5 was very low (0.38) when the SAVE-6 scale was

applied (35). Even in a Peruvian study, SAVE-6 was applied to

medical students after excluding item 5, as the factor loading

value of item 5 was too low (0.251) (36).

This study explored the scale information curve of SAVE-9

and its two subscales (SAVE-6 and SAVE-3). We observed that

both SAVE-9 and SAVE-6 scales provide almost the same level

of information. However, the SAVE-3 scale produced relatively

lesser information. If we take the results into consideration,

the application of SAVE-6 is comparable to that of SAVE-9 to

measure stress and anxiety in healthcare workers. In a previous

study, we assessed the SAVE-6 scale among healthcare workers

in Spain (35), and concluded that the SAVE-6 scale is a reliable

and valid way to evaluate healthcare workers’ anxiety during

the COVID-19 pandemic. A full validation of SAVE-3 has not

been conducted among various groups of samples.We examined

the reliability and validity of the SAVE-3 scale in relation to

the Maslach Burnout Inventory in one study. Further study is

needed to validate the scale in other groups.

This study was limited by several factors. It was conducted

among nursing professionals in a single private hospital, so

the results cannot be generalized. Nevertheless, South Korea’s

ASAN Medical Center is the nation’s largest single tertiary-level

hospital, which has a separate building dedicated exclusively

to infectious disease. It is advantageous to gather the unique

homogenous group in this hospital. Second, an anonymous

online survey might lead to bias. Nonetheless, online surveys

need to be conducted instead of face-to-face interviews to avoid

viral transmission in this pandemic era. Third, this study was

conducted 2 years after the onset of the COVID-19 pandemic.

The participants may have adjusted to the situation, whichmight

have affected the results. However, over 100,000 infected cases

were reported per day, and the number of inpatients surged,

which meant that the workload continued to increase. Fourth,

most of participants (91.9%) were women in this study. Female

preponderance of this sample might leads to bias, since high

level of viral anxiety was observed among female participants

in the previous studies (37, 38). Finally, the small sample size

of 136 nursing professionals may limit the generalizability of the

results. However, we tried to collect at least 60% (N = 143) of All

238 nursing professionals were working in COVID-19 inpatients

wards of Asan Medical Center.

In conclusion, we found that the SAVE-9 scale and its

subscales SAVE-6 and SAVE-3 can be used to assess work-

related stress and viral anxiety among frontline nurses working

in COVID-19 inpatient units. Assessing and managing their

stress or viral anxiety will allow them to adjust to the stressful

situation and ensure their safety and that of the patients they

care for.

Data availability statement

The raw data supporting the conclusions of this article will

be made available by the authors, without undue reservation.

Ethics statement

The protocol for this survey study was approved by

the Institutional Review Board (2022-0323) of the Asan

Medical Center, and obtaining the written informed consent

for participation was waived. Written informed consent for

participation was not required for this study in accordance with

the national legislation and the institutional requirements.

Author contributions

SC, HK, and JJ: conceptualization, investigations,

and resources. SC, HK, JJ, DL, I-KC, and EC: data

Frontiers in Psychiatry 07 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.934202
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Kim et al. 10.3389/fpsyt.2022.934202

curation. SC, OA, and HK: formal analysis. SC and OA:

methodology. SC, JJ, and HK: project administration. I-KC:

visualization. HK, DL, I-KC, EC, SC, JJ, and OA: writing—

original draft. All authors: writing—review and editing.

All authors contributed to the article and approved the

submitted version.

Funding

This work was supported by the Student Research Grant

(2022-0629) of University of Ulsan, College of Medicine,

Seoul, Korea.

Acknowledgments

We appreciate the hard work and dedication of the nursing

professionals at Asan Medical Center’s COVID-19 inpatient

unit, and we wish to thank them for taking the time to complete

this survey.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be

found online at: https://www.frontiersin.org/articles/10.3389/

fpsyt.2022.934202/full#supplementary-material

References

1. Ministry of Health and Welfare. COVID-19 Occurrence Status 2022. Available
online at: http://ncov.mohw.go.kr/bdBoardList_Real.do (accessed April 19, 2022).

2. World Health Organization. COVID-19 Pandemic Triggers 25% Increase
in Prevalence of Anxiety and Depression Worldwide (2022). Available online
at: https://www.who.int/news/item/02-03-2022-covid-19-pandemic-triggers-25-
increase-in-prevalence-of-anxiety-and-depression-worldwide (accessed April 19,
2022).

3. Theorell T. COVID-19 and working conditions in health care. Psychother
Psychosom. (2020) 89:193–4. doi: 10.1159/000507765

4. Cheong HS, Kwon KT, Hwang S, Kim SW, Chang HH, Park SY, et al.
Workload of healthcare workers during the COVID-19 outbreak in Korea: a
nationwide survey. J Korean Med Sci. (2022) 37:e49. doi: 10.3346/jkms.2022.
37.e49

5.WuW, Zhang Y,Wang P, Zhang L,Wang G, Lei G, et al. Psychological stress of
medical staffs during outbreak of COVID-19 and adjustment strategy. J Med Virol.
(2020) 92:1962–70. doi: 10.1002/jmv.25914

6. Tsamakis K, Rizos E, Manolis AJ, Chaidou S, Kympouropoulos S, Spartalis
E, et al. COVID-19 pandemic and its impact on mental health of healthcare
professionals. Exp Ther Med. (2020) 19:3451–3. doi: 10.3892/etm.2020.8646

7. Mo Y, Deng L, Zhang L, Lang Q, Liao C, Wang N, et al. Work stress among
Chinese nurses to support Wuhan in fighting against COVID-19 epidemic. J Nurs
Manag. (2020) 28:1002–9. doi: 10.1111/jonm.13014

8. Specht K, Primdahl J, Jensen HI, Elkjaer M, Hoffmann E, Boye LK, et al.
Frontline nurses’ experiences of working in a COVID-19 ward-A qualitative study.
Nurs Open. (2021) 8:3006–15. doi: 10.1002/nop2.1013

9. Xiao J, Fang M, Chen Q, He B. SARS, MERS and COVID-19 among
healthcare workers: a narrative review. J Infect Public Health. (2020) 13:843–
8. doi: 10.1016/j.jiph.2020.05.019

10. Preti E, Di Mattei V, Perego G, Ferrari F, Mazzetti M, Taranto P,
et al. The psychological impact of epidemic and pandemic outbreaks on
healthcare workers: rapid review of the evidence. Curr Psychiatry Rep. (2020)
22:43. doi: 10.1007/s11920-020-01166-z

11. Ehrenstein BP, Hanses F, Salzberger B. Influenza pandemic and professional
duty: family or patients first? A survey of hospital employees. BMC Public Health.
(2006) 6:311. doi: 10.1186/1471-2458-6-311

12. Nickell LA, Crighton EJ, Tracy CS, Al-Enazy H, Bolaji Y, Hanjrah S, et
al. Psychosocial effects of SARS on hospital staff: survey of a large tertiary care
institution. CMAJ. (2004) 170:793–8. doi: 10.1503/cmaj.1031077

13. Pourteimour S, Yaghmaei S, Babamohamadi H. The relationship between
mental workload and job performance among Iranian nurses providing care
to COVID-19 patients: a cross-sectional study. J Nurs Manag. (2021) 29:1723–
32. doi: 10.1111/jonm.13305

14. Shiao JS, Koh D, Lo LH, Lim MK, Guo YL. Factors predicting nurses’
consideration of leaving their job during the SARS outbreak. Nurs Ethics. (2007)
14:5–17. doi: 10.1177/0969733007071350

15. Chung S, Kim HJ, Ahn MH, Yeo S, Lee J, Kim K, et al. Development of the
stress and anxiety to viral epidemics-9 (SAVE-9) scale for assessing work-related
stress and anxiety in healthcare workers in response to viral epidemics. J Korean
Med Sci. (2021) 36:e319. doi: 10.3346/jkms.2021.36.e319

16. Tavormina G, Tavormina MGM, Franza F, Aldi G, Amici P, Amorosi M,
et al. A new rating scale (SAVE-9) to demonstrate the stress and anxiety in the
healthcare workers during the COVID-19 viral epidemic. Psychiatr Danub. (2020)
32 (Suppl. 1):5–9.

17. Mosolova E, Chung S, Sosin D, Mosolov S. Stress and anxiety among
healthcare workers associated with COVID-19 pandemic in Russia. Psychiatr
Danub. (2020) 32:549–56. doi: 10.24869/psyd.2020.549

18. König J, Chung S, Ertl V, Doering BK, Comtesse H, Unterhitzenberger J, et
al. The German translation of the stress and anxiety to viral epidemics-9 (SAVE-9)
scale: results from healthcare workers during the second wave of COVID-19. Int J
Environ Res Public Health. (2021) 18:9377. doi: 10.3390/ijerph18179377

19. Okajima I, Chung S, Suh S. Validation of the Japanese version of stress and
anxiety to viral epidemics-9 (SAVE-9) and relationship among stress, insomnia,
anxiety, and depression in healthcare workers exposed to coronavirus disease 2019.
Sleep Med. (2021) 84:397–402. doi: 10.1016/j.sleep.2021.06.035

20. Uzun N, Akca OF, Bilgic A, Chung S. The validity and reliability of the stress
and anxiety to viral epidemics-9 items scale in Turkish health care professionals. J
Community Psychol. (2021) 50:797–805. doi: 10.1002/jcop.22680

21. Herald TK. Asan Medical Center to Open Infectious Disease Facility (2022).
Available online at: http://www.koreaherald.com/view.php?ud=20220208000810
(accessed February 8, 2022).

Frontiers in Psychiatry 08 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.934202
https://www.frontiersin.org/articles/10.3389/fpsyt.2022.934202/full#supplementary-material
http://ncov.mohw.go.kr/bdBoardList_Real.do
https://www.who.int/news/item/02-03-2022-covid-19-pandemic-triggers-25-increase-in-prevalence-of-anxiety-and-depression-worldwide
https://www.who.int/news/item/02-03-2022-covid-19-pandemic-triggers-25-increase-in-prevalence-of-anxiety-and-depression-worldwide
https://doi.org/10.1159/000507765
https://doi.org/10.3346/jkms.2022.37.e49
https://doi.org/10.1002/jmv.25914
https://doi.org/10.3892/etm.2020.8646
https://doi.org/10.1111/jonm.13014
https://doi.org/10.1002/nop2.1013
https://doi.org/10.1016/j.jiph.2020.05.019
https://doi.org/10.1007/s11920-020-01166-z
https://doi.org/10.1186/1471-2458-6-311
https://doi.org/10.1503/cmaj.1031077
https://doi.org/10.1111/jonm.13305
https://doi.org/10.1177/0969733007071350
https://doi.org/10.3346/jkms.2021.36.e319
https://doi.org/10.24869/psyd.2020.549
https://doi.org/10.3390/ijerph18179377
https://doi.org/10.1016/j.sleep.2021.06.035
https://doi.org/10.1002/jcop.22680
http://www.koreaherald.com/view.php?ud=20220208000810
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Kim et al. 10.3389/fpsyt.2022.934202

22. Eysenbach G. Improving the quality of web surveys: the checklist for
reporting results of internet E-surveys (CHERRIES). J Med Internet Res. (2004)
6:e34. doi: 10.2196/jmir.6.3.e34

23. Nunnally JC. Psychometric Theory. New York, NY: McGraw-Hill (1978).

24. Chung S, Ahn MH, Lee S, Kang S, Suh S, Shin WY. The stress and anxiety
to viral epidemics-6 items (SAVE-6) scale: a new instrument for assessing the
anxiety response of general population to the viral epidemic during the COVID-19
pandemic. Front Psychol. (2021) 12:669606. doi: 10.3389/fpsyg.2021.669606

25. Son HS, Ahn MH, Kim K, Cho I-K, Lee J, Suh S, et al. Utility
of the stress and anxiety to viral epidemic-3 items as a tool for assessing
work-related stress, and relationship with insomnia and burnout of healthcare
workers during the COVID-19 pandemic. Sleep Med Res. (2021) 12:161–
8. doi: 10.17241/smr.2021.01025

26. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med. (2006) 166:1092–
7. doi: 10.1001/archinte.166.10.1092

27. PHQ Screeners. Available online at: www.phqscreeners.com (accessed May 2,
2022).

28. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity
of a brief depression severity measure. J Gen Intern Med. (2001)
16:606–13. doi: 10.1046/j.1525-1497.2001.016009606.x

29. Brown TA. Confirmatory Factor Analysis for Applied Research.New York, NY:
Guilford Press (2006).

30. Gravetter F, Wallnau L. Essentials of Statistics for the Behavioral Sciences. 8th
ed. Belmont, CA: Wadsworth (2014).

31. Albert PR. Why is depression more prevalent in women? J Psychiatry
Neurosci. (2015) 40:219–21. doi: 10.1503/jpn.150205

32. Choi SJ, Song P, Suh S, Joo EY, Lee SI. Insomnia symptoms and mood
disturbances in shift workers with different chronotypes and working schedules.
J Clin Neurol. (2020) 16:108–15. doi: 10.3988/jcn.2020.16.1.108

33. Kang L, Ma S, Chen M, Yang J, Wang Y, Li R, et al. Impact on
mental health and perceptions of psychological care among medical and nursing
staff in Wuhan during the 2019 novel coronavirus disease outbreak: a cross-
sectional study. Brain Behav Immun. (2020) 87:11–7. doi: 10.1016/j.bbi.2020.
03.028

34. Mhango M, Dzobo M, Chitungo I, Dzinamarira T. COVID-19 risk factors
among health workers: a rapid review. Saf Health Work Kr. (2020) 11:262–
5. doi: 10.1016/j.shaw.2020.06.001

35. Moraleda-Cibrian M, Ahmed O, Albares-Tendero J, Chung S. Validity
and reliability of the stress and anxiety to viral epidemics-6 (SAVE-6) scale
to measure viral anxiety of healthcare workers in Spain during the COVID-
19 pandemic. Front Psychiatry. (2021) 12:796225. doi: 10.3389/fpsyt.2021.79
6225

36. Lapeyre-Rivera A, Javier-Murillo N, Perea-Flórez F, Gamonal B, Velasquez-
Rimachi V, Alva-Diaz CAA, et al. Validation of the Peruvian Spanish version
of the stress and anxiety to viral epidemics-6 (SAVE-6) scale to measure
viral anxiety of medical students during COVID-19. Front Psychiatry. (2022)
13:876379. doi: 10.3389/fpsyt.2022.876379

37. Silva WAD, de Sampaio Brito TR, Pereira CR. COVID-19 anxiety
scale (CAS): development and psychometric properties. Curr Psychol. (2020)
1–10. doi: 10.1007/s12144-020-01195-0

38. Lee J, Lee HJ, Hong Y, Shin YW, Chung S, Park J. Risk perception, unhealthy
behavior, and anxiety due to viral epidemic among healthcare workers: the
relationships with depressive and insomnia symptoms during COVID-19. Front
Psychiatry. (2021) 12:615387. doi: 10.3389/fpsyt.2021.615387

Frontiers in Psychiatry 09 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.934202
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.3389/fpsyg.2021.669606
https://doi.org/10.17241/smr.2021.01025
https://doi.org/10.1001/archinte.166.10.1092
www.phqscreeners.com
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1503/jpn.150205
https://doi.org/10.3988/jcn.2020.16.1.108
https://doi.org/10.1016/j.bbi.2020.03.028
https://doi.org/10.1016/j.shaw.2020.06.001
https://doi.org/10.3389/fpsyt.2021.796225
https://doi.org/10.3389/fpsyt.2022.876379
https://doi.org/10.1007/s12144-020-01195-0
https://doi.org/10.3389/fpsyt.2021.615387
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Psychometric properties of the Stress and Anxiety to Viral Epidemics-9 scale among frontline nursing professionals working in the COVID-19 inpatients ward
	Introduction
	Materials and methods
	Participants and procedure
	Symptom assessment
	Stress and anxiety to viral epidemics-9 items
	Generalized anxiety disorder-7 items
	Patient health questionnaire-9 items

	Statistical analysis

	Results
	Factor structure of SAVE-9 among nursing professional working in COVID-19 inpatients ward
	Graded response model
	Rasch outputs
	Reliability and evidence based on relations to other variables of the SAVE-9 scale among nursing professionals working in COVID-19 inpatients wards

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


