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INTRODUCTION

With the continued spread of the coronavirus disease 2019 
(COVID-19) pandemic worldwide, it remains a public health 
emergency that is seriously threatening individuals’ physical 
and mental health.1,2 As of April 2022, COVID-19 had in-
fected over 465 million people worldwide, causing more than 
six million deaths according to the World Health Organiza-
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tion.3 Studies have found that during the early or late phase 
of the COVID-19 outbreak, diverse populations, especially 
healthcare workers, have experienced varying degrees of psy-
chiatric issues.4 Healthcare workers have suffered from severe 
psychological distress, including depression, anxiety, insom-
nia, or post-traumatic stress symptoms during the pandem-
ic.5,6 As frontline healthcare workers care for infected patients 
directly, they worry about their own safety and that of their 
family, neighbors, and patients.7 According to a survey on the 
psychological impact of the pandemic on healthcare workers 
in China, 54.2% and 58% of respondents reported symptoms 
of anxiety and depression, respectively.8 Compared with oth-
er occupational groups, healthcare workers are more likely to 
suffer from poor sleep quality during the pandemic.9 There-
fore, there is an urgent need to investigate COVID-19-related 
anxiety and other psychological issues among the general 
population.

There are numerous internationally recognized scales to as-
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sess individual psychological anxiety, such as the Generalized 
Anxiety Disorders-7 items scale (GAD-7),10 the State and Trait 
Anxiety Inventory,11 and the Hamilton Anxiety Scale12 among 
others. However, these scales lack specificity in assessing psy-
chological states during the COVID-19 pandemic. To bridge 
this gap, Chung et al.13 developed the Stress and Anxiety to Vi-
ral Epidemics-9 items scale (SAVE-9). Compared with other 
instruments developed to assess anxiety surrounding COV-
ID-19, such as the Coronavirus Anxiety Scale (CAS)14 and 
the Coronavirus Pandemic Anxiety Scale (CPAS),15 SAVE-9 
has many distinct advantages. First, the CAS is a 5-item scale 
validated for only one dimension, thus limiting its reliability 
and validity, whereas the CPAS is an 11-item scale with two 
dimensions. In contrast, SAVE-9 is designed with two factors 
and nine items, and with fewer items compared to the CPAS. 
Second, SAVE-9 has very good psychometric properties, con-
sisting of items that probe into a person’s fears or thoughts 
about the risk of infection, the resulting impact on his or her 
physical health, and avoiding others. The SAVE-9 scale has 
been translated and analyzed in several countries, including 
Korea,13 Russia,16 Italy,17 Japan,18 Turkey,19 and Germany.20 
Third, it can be used to assess the stress caused not only caused 
by COVID-19 but also other possible epidemics in the future.

Originally, Chung et al.13 developed SAVE-9 to measure the 
work-related stress and anxiety responses of healthcare work-
ers specific to the COVID-19 pandemic. The scale is clustered 
into two factors: Factor I, anxiety about the epidemic (items 
1, 2, 3, 4, 5, and 8) and Factor II, work-related stress about 
the epidemic (items 6, 7, and 9). The Stress and Anxiety to 
Viral Epidemics-6 items (SAVE-6) scale21 was derived from 
Factor I of the SAVE-9 scale (six items), and it was demon-
strated that SAVE-6 could be applied to the general popula-
tion in samples from Korea,21 Lebanon,22 Bangladesh,23 Can-
ada,24 and the United States.25 SAVE-6 has also been validated 
among medical students,26,27 public workers,28 healthcare 
workers,29 and cancer patients.30

However, the SAVE-6 scale has thus far only been applied 
to high-risk groups exposed to COVID-19, such as medical 
personnel and public workers, and not to high-risk popula-
tions vulnerable to exposure via viral shipments. The Chi-
nese Center for Disease Control and Prevention isolated 
SARS-CoV-2 directly from a surface swab of the outer pack-
aging of frozen cod in the Qingdao outbreak.31 The COV-
ID-19 outbreak in Qingdao was traced to two infected steve-
dores, and sporadic outbreaks associated with cold-chain 
food were reported in several parts of China.32,33 This indi-
cates that the cold chain industry is a medium-to-high-risk 
industry,34,35 similar to the medical industry. The transmis-
sion of COVID-19 is possible via cold chain products as car-
riers.31,36,37 A study on sporadic COVID-19 cases associated 

with the imported cold food supply chain in China showed 
that all confirmed cases were cold chain workers who had di-
rect or indirect contact with contaminated outer packaging. 
The patients consisted mainly of stevedores and drivers at 
seafood ports. For individuals working long hours in medi-
um-to-high-risk environments,38,39 the degree of pandemic-
related anxiety is worthy of study. However, to the best of our 
knowledge, no such study has been conducted on cold chain 
practitioners.

Therefore, this study focused on investigating the COVID-
19-related anxiety of cold chain practitioners who are required 
to maintain daily contact with frozen foods that may transmit 
the virus.40,41 These individuals must frequently undergo the 
COVID-19 nucleic acid amplification testing (NAAT) to pro-
tect their health.34 While frequent testing provides reassurance 
that they are healthy, it can also amplify their anxiety due to 
the constant face-to-face contact with medical staff. In addi-
tion, the vulnerability to infection, fear of COVID-19, over-
whelming workload, and financial burden places cold chain 
practitioners at a higher risk of psychological distress.42 Cur-
rently, there is no psychometric evidence of SAVE-6 in these 
groups. Therefore, it is pertinent to analyze such a unique pop-
ulation to expand the future use of the SAVE-6 tool for such 
at-risk populations.

This study hypothesized that the SAVE-6 scale can be suc-
cessfully applied to measure pandemic-related anxiety among 
cold chain workers. Thus, the reliability and validity of the Chi-
nese version of the SAVE-6 scale among cold chain workers in 
China was assessed.

METHODS

Study design
A cross-sectional survey was conducted from October to 

November 2021, using the Wenjuanxing platform (https://
www.wjx.cn/), a widely used web-based survey tool in China. 
The study link was shared within the messenger group (We-
Chat) of cold chain food practitioners by researchers who also 
participated in cold chain food nucleic acid testing. The ques-
tionnaire was anonymous, and the participants were informed 
about the study’s purpose and the intended scientific use of 
the data. The first entry was set as “whether or not to volun-
tarily participate in this study.” If the participant clicked “no,” 
the questionnaire would directly end. Participants could ter-
minate taking the survey at any time, and personal informa-
tion was kept confidential. 

A minimum of 60 samples were required to validate the 
scale in this study as the SAVE-6 has six items. The survey 
form was developed according to the Checklist for Reporting 
Results of Internet E-Surveys guidelines,43 and investigators 
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checked the technical functionality of the survey form before 
implementation. The sample size was estimated based on the 
10:1 rule—the ideal ratio of respondents to items.44 However, 
a target sample size of 300 cold chain practitioners was esti-
mated to validate the SAVE-6 scale based on the recommend-
ed range of 200–300 for factor analysis.45,46 After fulfilling all 
criteria, a total of 233 responses were collected. The study pro-
tocol was approved by the Institutional Review Board (IRB) 
of Taiyuan Central Hospital (2022008), and written informed 
consent was waived by the IRB. 

 
Participants

A total of 233 individuals responded to the questionnaire, 
and data was also collected from a market in Taiyuan, Shanxi 
Province, China, which is responsible for nucleic acid testing 
and outer packaging disinfection of imported cold chain foods 
in Taiyuan at the request of the government. The inclusion cri-
teria were age ≥18 years, engaged in work related to the cold 
chain process, skilled in phone operation, and voluntary par-
ticipation in the study. The exclusion criterion was non-will-
ingness to participate in the study. For the purpose of this 
study, cold chain food practitioners have been defined as in-
dividuals who work in close contact with frozen food, includ-
ing frozen food sellers, sterilization testers, delivery workers, 
and managers. Participants’ demographic information (age, 
gender, marital status, education level, and job duties) were 
collected.

The cold chain food practitioners who participated in this 
study were responsible for disinfecting outer packaging, sam-
pling the internal and external packaging and food surfaces 
of goods, undergoing NAAT, collecting and reporting infor-
mation about positive food tested, disinfecting and testing 
the environment and objects, and selling cold chain food with 
qualified tests, among others. 

 
Symptom rating scales

SAVE-6
The SAVE-6 scale was developed to measure an individu-

al’s anxiety during viral epidemics.21 The SAVE-6 scale was 
derived from Factor I of the SAVE-9 scale, a rating scale for 
assessing the work-related stress and viral anxiety of health-
care workers.13 SAVE-6 consists of six items rated on a 5-point 
Likert scale: 0 (never), 1 (rarely), 2 (sometimes), 3 (often), and 
4 (always). The total score ranges from 0 to 24, and a higher 
total score reflects a higher level of viral anxiety. To ensure 
“linguistic and conceptual equivalence,” a Chinese (Manda-
rin) version (Supplementary Material in the online-only Data 
Supplement) was developed in this study, using translation 
and back-translation methods. Specifically, the original Eng-

lish scale was translated into Chinese by two bilingual experts 
(Chinese and English), and the Chinese translation was back-
translated into English by a different pair of bilingual experts. 
The back-translated and original versions were then com-
pared by the two authors of this study. In addition, the scale 
was sent to several colleagues for their feedback to ensure the 
best fit to the Chinese cultural background and language hab-
its. Consequently, the final Chinese version of the SAVE-6 
tool was confirmed.

GAD-7
The GAD-7 is a self-rating scale, measuring an individual’s 

severity of generalized anxiety.10 The scale consists of seven 
items scored on a 4-point Likert scale, from 0 (not at all) to 3 
(nearly every day). The total score can range from 0 to 21, and 
a higher score reflects a higher level of anxiety. In this study, 
the Chinese version of the GAD-747 was used, and its Cron-
bach’s alpha was 0.939.

Patient Health Questionnaire-9
The Patient Health Questionnaire (PHQ)-9 is a rating scale, 

measuring an individual’s severity of depression.48 The scale 
consists of nine items scored on a 4-point Likert scale, from 
0 (not at all) to 3 (nearly every day). The total score can range 
from 0 to 27, and a higher score reflects a more severe level 
of depression. The Chinese version of the PHQ-9 scale49 was 
applied in this study, and its Cronbach’s alpha was 0.930.

Statistical analysis 
The normality assumption of all the items of the Chinese 

SAVE-6 was examined based on skewness and kurtosis of 
values within the range of ±2.50 To conduct factor analysis, 
sampling adequacy was determined using the Kaiser–Meyer–
Olkin (KMO) value, and data suitability was confirmed using 
Bartlett’s test of sphericity. Parallel analysis was conducted with 
a reduced correlation matrix to explore the dimensional factor 
of the Chinese SAVE-6 scale.51 Confirmatory factor analysis 
(CFA) was conducted to explore the SAVE-6’s construct valid-
ity among cold chain practitioners. A satisfactory model fit was 
defined as a standardized root-mean-square residual (SRMS) 
value of ≤0.05, a root-mean-square-error of approximation 
(RMSEA) value of ≤0.10, and comparative fit index (CFI) and 
Tucker Lewis index (TLI) values ≥0.90.52,53 Multi-group CFAs 
were conducted to examine whether the Chinese version of 
the SAVE-6 can assess viral anxiety among cold chain practi-
tioners similarly across sex (male vs. female), considering gen-
eralized anxiety (GAD-7 ≥10) or depression (PHQ-9 ≥10). 

Psychometric properties were assessed via the Item Re-
sponse Theory (IRT) approach (graded response model 
[GRM]) and the Rasch model. In the IRT approach, the GRM 
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was used as it is suitable for polytomous data. In the GRM, 
item fit was assessed through S-χ2 and its p values (adjusted 
for false discovery rate) and RMSEA values. The GRM pro-
vides the slope/discriminating parameters and threshold/dif-
ficulty parameters of items. The GRM outputs were estimated 
using the R mirt package version 1.34 (https://cran.r-project.
org/web/packages/mirt/index.html). In addition, the IRT re-
liability and rho coefficient were estimated. In the Rasch mod-
el, infit mean square (MnSQ), outfit MnSQ, item difficulty, 
item and person separation index, and item and person reli-
ability were estimated. 

Finally, the reliability and internal consistency of the scales 
were assessed using Cronbach’s alpha and McDonald’s ome-
ga. To explore convergent validity, a Spearman’s correlation 
analysis between SAVE-6 scales and the depression and anx-
iety subscale of the PHQ-4 was conducted, since the distribu-
tion of the PHQ-9 and GAD-7 was not within normal limits. 
SPSS version 21.0, AMOS version 27 (IBM Corp., Armonk, 
NY, USA), JASP version 0.14.1.0 (JASP Team, Amsterdam, 
Netherlands), jMetrik version 4.1.1 (https://itemanalysis.com/
jmetrik-download/), and RStudio software (https://posit.co) 
were used for statistical analysis.

RESULTS 

Demographic characteristics
All 233 participant responses were collected (Table 1). 

Among the participants, 54.5% were male, 63.5% were fro-
zen food sellers, and 37.8% were high school educated. Among 
the 200 participants (Table 1), 14.0% were living alone, and 
57.5% responded that transmission of the virus via cold chain 
products was possible. Regarding questions related to COV-

Table 1. Demographic characteristics of participants

Variables Value (N=233)
Sex (male) 127 (54.5)
Age

18–25 yr 18 (7.7)
26–35 yr 77 (33.0)
36–45 yr 82 (35.2)
46–55 yr 49 (21.0)
>56 yr 7 (3.0)

Educational level
Primary school or below 10 (4.3)
Middle school 61 (26.2)
High school 88 (37.8)
University or above 74 (31.8)

Marital status
Single 35 (15.0)
Married 193 (82.8)
Divorced or widowed 5 (2.1)

Job duties 
Frozen food sellers 148 (63.5)
Frozen food sterilization testers 9 (3.9)
Frozen food stevedores 21 (9.0)
Frozen food managers 55 (26.3)

Time engaged in work*
<5 yr 98 (49.0)
5–10 yr 49 (24.5)
>10 yr 53 (26.5)

Daily working hours*
<7 hr 13 (6.5)
7–9 hr 150 (75.0)
>9 hr 37 (18.5)

Sleep duration per night*
<7 hr 45 (22.5)
7–8 hr 133 (66.5)
>8 hr 22 (11)

Living with family*
Yes 172 (86.0)
No 28 (14.0)

Perceived risk of infection at work*
Low risk 114 (57.0)
Medium risk 62 (31.0)
High risk 24 (12.0)

Perceived probability of virus transmission via cold chain*
Possible 115 (57.5)
Uncertain 63 (31.5)
Unlikely 22 (11.0)

Table 1. Demographic characteristics of participants (continued)

Variables Value (N=233)
COVID-19 questions*

Have you been diagnosed 
  with COVID-19? (yes)

0

Have you been exposed to frozen 
  products infected with COVID-19? (yes)

26 (13.0)

Have you experienced quarantine? (yes) 31 (15.5)
Rating scale scores

Stress and Anxiety to Viral Epidemics-6 
  items

11.0±7.2

Generalized Anxiety Disorders-7 items   3.9±4.7
Patient Health Questionnaire-9 items   3.9±5.1

Values are presented as mean±standard deviation or number (%), 
unless otherwise indicated. Percentages may not total 100% due to 
rounding. *There is some missing data (N=200). COVID-19, 
coronavirus disease 2019

https://cran.r-project.org/web/packages/mirt/index.html
https://cran.r-project.org/web/packages/mirt/index.html
https://itemanalysis.com/jmetrik-download/
https://itemanalysis.com/jmetrik-download/
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ID-19, 13.0% answered that they were exposed to frozen prod-
ucts infected with COVID-19, and 15.5% experienced being 
quarantined. None of the participants had a confirmed CO-
VID-19 diagnosis.

Initial exploratory factor analysis
Based on a skewness and kurtosis within the range of ±2 

(Table 2), the normality assumption for all items of the SAVE-6 
scale was evaluated. Sampling adequacy and data suitability 
for factor analysis were confirmed based on the KMO mea-
sure (0.90) and Bartlett’s test of sphericity (p<0.001). A single-
factor model of the Chinese version of the SAVE-6 scale among 
cold chain practitioners was advised based on an eigenvalue 
plot over 1 (eigenvalue=4.156) in scree analysis, and the result 
of the parallel analysis with Minimum Rank Factor Analysis 
(MRFA) extraction (reduced eigenvalue=4.126 and 95 per-
centile of random reduced eigenvalue=0.341) (Table 3). 

CFA
The CFA results showed good model fit for the Chinese 

version of the SAVE-6 scale among cold chain practitioners 
(CFI=1.000, TLI=1.003, RMSEA=0.000, SRMR=0.030) (Table 
3). The multi-group CFA with configural invariance (Supple-
mentary Table 1 in the online-only Data Supplement) indi-
cated that the single-factor Chinese version of the SAVE-6 
can measure the viral anxiety of cold chain practitioners in 
the same way across sex (male vs. female, CFI=1.000, RM-
SEA=0.000), considering the pre-existence of generalized 
anxiety (GAD-7 ≥10, CFI=1.000, RMSEA=0.000) or depres-
sion (PHQ-9 ≥10, CFI=1.000, RMSEA=0.000). 

Graded response model
Supplementary Table 2 (in the online-only Data Supplement) 

presents the GRM outputs. Non significant p-values (≥0.01, 
adjusted for false discovery rate) of the S-χ2 and RMSEA val-
ues (≤0.08) suggest that all the items belong to the same latent 
construct. As shown in Supplementary Table 2 (in the online-

only Data Supplement), all the slope parameters (α) were very 
high, ranging between 2.378 and 4.081 (mean α=3.273). For 
the threshold/difficulty parameters (b), the slope parameters 
ranged between 0.799 and 3.032 (mean=1.690). Concerning 
threshold coefficients (b), a higher latent trait, or theta, was re-
quired to endorse the response options of “often” and “always” 
in all items. Item characteristic curves (Figures 1 and 2) de-
pict the above information graphically. 

Rasch outputs
Supplementary Table 3 (in the online-only Data Supplement) 

presents the Rasch model outputs. Infit and mean squares of 
all items were between the recommended range (0.50–1.50). 
Regarding item difficulty, item 1 was the least difficult and 
item 5 the most difficult. Item and person reliability and sep-
aration indices were also above the recommended cutoffs (>2 
and ≥0.7, respectively) (Table 3).

Reliability, evidence, and cutoff scores
The Chinese version of the SAVE-6 scale showed good in-

ternal consistency (Cronbach’s alpha=0.930, McDonald’s ome-
ga=0.932), and the Cronbach’s alpha if the item dropped was 
between 0.911–0.928. This scale also indicated good IRT reli-
ability (0.918) and rho coefficient (0.936). The Chinese ver-
sion of the SAVE-6 score was significantly correlated with the 
GAD-7 (rho=0.616, p<0.001) and PHQ-9 scores (rho=0.540, 
p<0.001). The Chinese version of the SAVE-6 total score was 
significantly higher among participants who had general-
ized anxiety (GAD-7 ≥10, t(231)=8.40, p<0.001) or depres-
sion (PHQ-9 ≥10, t(231)=7.02, p<0.001) (Supplementary 
Table 4 in the online-only Data Supplement). 

A receiver operating characteristic (ROC) analysis was 
conducted to examine the appropriate cutoff score of the Chi-
nese version of the SAVE-6 scale in accordance with a mild 
degree of generalized anxiety symptoms (GAD-7 ≥5), and 
the cutoff point was calculated to be 12 (area under the curve 
[AUC]=0.797, sensitivity=0.76, specificity=0.66).

Table 2. Item properties of the Chinese version of SAVE-6 items scale among cold chain practitioners (N=233)

Items
Response scale* Descriptive

CITC CID
Factor loading

0 1 2 3 4 M±SD Skewness Kurtosis EFA CFA
Item 1 18.0 11.6 28.3 21.9 20.2 2.15±1.36 -0.21 -1.09 0.712 0.928 0.749 0.741
Item 2 32.2 14.6 21.0 15.5 16.7 1.70±1.48 0.23 -1.34 0.847 0.911 0.884 0.885
Item 3 20.6 18.9 23.6 18.5 18.5 1.95±1.39 0.04 -1.25 0.843 0.911 0.881 0.882
Item 4 24.9 24.9 24.0 13.7 12.4 1.64±1.33 0.36 -1.00 0.796 0.918 0.828 0.830
Item 5 28.8 19.7 25.3 15.9 10.3 1.59±1.33 0.30 -1.07 0.768 0.921 0.800 0.801
Item 6 23.2 15.9 23.2 20.2 17.6 1.93±1.41 0.00 -1.28 0.810 0.916 0.844 0.846
*Response scale: 0, never; 1, rarely; 2, sometimes; 3, often; 4, always. SAVE-6, Stress and Anxiety to Viral Epidemics-6 items; M, mean; SD, 
standard deviation; CITC, corrected item-total correlation; CID, Cronbach’s alpha if item deleted; EFA, exploratory factor analysis; CFA, con-
firmatory factor analysis
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To determine whether there were differences between the 
groups regarding general information and anxiety scores, in-
dependent t-tests and one-way ANOVAs were performed. 
The results indicate that differences in job duties, perceived 
risk of infection at work, the perceived probability of virus 
transmission via the cold chain, exposure to frozen products 
infected with COVID-19, and quarantine experience had an 
impact on the SAVE-6 scores, and sleep duration per night 
impacted the differences in GAD-7 scores.

DISCUSSION 

This study explored the reliability and validity of the Chi-
nese version of the SAVE-6 scale among cold chain practitio-
ners prone to psychological anxiety due to frequent daily con-
tact with frozen food with a high probability of transmitting 
viruses. A good model fit was observed for the single-struc-
ture of the SAVE-6 scale, showing good convergent validity 
with the GAD-7 and PHQ-9 scales. The Chinese version of the 
SAVE-6 successfully measured cold chain practitioners’ viral 
anxiety regardless of gender, pre-existing anxiety, or pre-exist-
ing depression. The optimal cutoff point was identified as 12 in 
accordance with a mild degree of generalized anxiety symp-
toms. Therefore, the SAVE-6 scale is a reliable and valid rating 
scale to measure viral anxiety among cold chain practitioners.

This study is the first to explore the reliability and validity 
of the Chinese version of the SAVE-6 scale for cold chain prac-
titioners to assess their viral anxiety during the COVID-19 
pandemic. Limited studies have evaluated the impact of the 
pandemic on the mental health of non-healthcare workers, 
and its psychological impact on those working in the cold 

Table 3. Scale level psychometric properties of the Chinese ver-
sion of SAVE-6 (N=233)

Psychometric properties Scores Suggested cutoff
Cronbach’s alpha 0.930 ≥0.7
McDonald’s omega 0.932 ≥0.7
Standard error of 
  measurement

1.891 Smaller than SD 
4.85/2

Rho coefficient 0.936 ≥0.7
IRT reliability 0.918 ≥0.7
Item separation index 3.457 ≥2
Person separation index 2.859 ≥2
Item reliability 0.921 ≥0.7
Person reliability 0.891 ≥0.7

Statistics from exploratory factor analysis
KMO measure of 
  sample adequacy

0.90    0.50

Bartlett’s test of sphericity 1077.048 
(p<0.001)

Significant

Determinant   0.0091
Eigenvalue 4.156 1 or above
Variance 69.3
SRMR 0.04
TLI 0.945

Outputs from parallel analysis
Reduced eigenvalue 4.126 1 or above
95 percentile of random 
  reduced eigenvalue

0.341

Confirmatory factor analysis model fits
χ2/df 5.128/9 

(p=0.823)
Nonsignificant

CFI 1.000 >0.95
TLI 1.003 >0.95
RMSEA 0.000 <0.08
SRMR 0.030 <0.08

SAVE-6, Stress and Anxiety to Viral Epidemics-6 items; SD, stan-
dard deviation; IRT, Item Response Theory; KMO, Kaiser-Meyer-
Olkin; TLI, Tucker Lewis index; CFI, comparative fit index; RM-
SEA, a root-mean-square-error of approximation; SRMR, standardized 
root-mean-square residual
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chain industry has yet to be explored. Notably, the first CO-
VID-19 outbreak in late 2019 was associated with a seafood 
market in Wuhan, China, while the second, in June 2020, was 
also related to a seafood market in Beijing.54,55

The demographic characteristics of cold chain practitioners 
may influence their understanding of the scale and respons-
es. They tend to have a lower level of education, and their 
economic situation has been impacted negatively by the CO-
VID-19 pandemic. Specifically, sellers of imported cold chain 
foods not only bear some of the cost of testing frozen foods 
but also face detention at port, destruction of positive goods, 
and other unexpected situations. 

In the present sample, the factor loading of item 5 (“Are 
you worried that others might avoid you even after the infec-
tion risk has been minimized?”) was high (0.801), contrary 
to previous studies.23,27,29 There are several possible factors for 
such an outcome. First, item 5 may not be useful to assess an 
individual’s viral anxiety. Although the SAVE-9 scale was 
originally clustered into two factors in South Korea, viral anxi-
ety (six items, including item 5) and work-related stress (three 
items),13 item 5 was clustered into work-related stress in Rus-
sia16 and Germany.20 Second, people may slowly adjust to the 
long period of the pandemic, and stigmatization would thus 
no longer a serious problem anymore. Third, cultural differ-
ences or differing participant samples might influence the 
low factor loading value. In this study, 42.5% of study partici-
pants were still unaware that the virus can be transmitted 
through food in the cold chain, and 57.5% believed that their 
risk of infection at work was low, which may result in cold 
chain practitioners not worrying about others avoiding them 
even after the infection risk is minimized. In addition, none 
of the participants had been diagnosed with COVID-19, 
weakening the notion that others would avoid them.

Compared with previous studies, the level of anxiety among 
the sample population in this study was lower. This finding 
may be explained by the following: data collection was in the 
second year of the outbreak (the period of pandemic normal-
ization of the epidemic); people were more accepting of the 
existence of the virus; many focused on providing for their 
families under economic pressure and ignored or downplayed 
its threat; strict control by the Chinese government and the 
development of the COVID-19 vaccine also helped reduce 
fear of the virus and alleviate anxiety.

The ROC analysis indicated that the appropriate cutoff score 
of the SAVE-6 is 12 among the participants of this study. Pre-
viously, a cutoff score of 15 was reported among the general 
population21 and medical students26 and 16 among public 
workers28 in South Korea, despite the low score (12 point) 
among the general population in Lebanon.22 The 12-point 
cutoff score of the Chinese version of the SAVE-6 among cold 

chain practitioners may be influenced by differences in the 
COVID-19 situation or cultural factors. A relatively low cutoff 
score in accordance with generalized anxiety symptoms may 
reflect that the level of generalized anxiety symptoms was 
higher in this sample than that in previous studies. Previous-
ly, the mean GAD-7 score was reported as 3.2±3.9 in males 
and 3.4±3.7 in females among the general population sam-
ple,21 but a higher GAD-7 score of 8.9±5.3 was reported among 
the general population in Lebanon.22 A mean score of 3.9±4.7 
among the present sample might influence the low cutoff 
point of 12 compared to the original scale.21

In addition, differences in job duties, perceived risk of in-
fection at work, perceived probability of virus transmission 
via the cold chain, and exposure to frozen products infected 
with COVID-on the SAVE-6 were observed, with some pos-
sible explanations presented as follows. Participants with a his-
tory of quarantine were more likely to suffer psychological 
problems. Social isolation is generally associated with physi-
cal and mental health problems such as, anxiety and depres-
sion.56 Participants who had been exposed to frozen virus-
infected products were more likely to be anxious, similar to 
medical personnel exposed to patients with COVID-19 who 
were more likely to have stress and anxiety.57 Higher levels of 
anxiety also were found among the study participants who 
perceived that viruses can be transmitted through the cold 
chain and who believed that they currently work in high-risk 
occupations. These populations may actively search for rele-
vant information on the Internet, thus leading to information 
overload and information anxiety.58 Anxiety scores in this 
study were higher among disinfection testers and stevedores 
and lower among sellers and managers. This could be because 
disinfection testers and stevedores were exposed to uninspect-
ed commodities, whereas sellers and managers were exposed 
to inspected and approved commodities.

Despite this study’s important findings, it has some limita-
tions. First, the results do not justify that the Chinese version 
of the SAVE-6 scale can be applied to the Chinese general 
population with good validity and reliability. We have con-
ducted several studies exploring the reliability and validity of 
the SAVE-9 or SAVE-6 scales among special populations at a 
high risk of infection in this pandemic, such as schoolteach-
ers,59 public workers,28 or cancer patients.30 This study was 
conducted among cold chain practitioners as a special popu-
lation. Second, the survey was conducted anonymously on-
line, without face-to-face contact with the participants. Al-
though cross-cultural adaptation and expert reviews have 
made the scale more compatible with Chinese cultural hab-
its, the probability of biased data due to differential under-
standing of the items by participants cannot be dismissed. 
Third, the COVID-19 pandemic is still evolving even though 
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it has been more than two years since the first reported case, 
and the psychological perception of the population is chang-
ing rapidly. The results of this study represent only the psy-
chological assessment of cold chain personnel in the post-
pandemic era. Fourth, it is difficult to classify whether cold 
chain personnel are sellers of imported or domestic frozen 
food because the products for sale vary according to the situ-
ation. Finally, this was a cross-sectional study and did not ex-
amine the stability of the SAVE-6 scale over time; therefore, 
longitudinal studies should be conducted in the future for a 
more comprehensive analysis of the topic. 

In conclusion, the results indicate that the Chinese version 
of the SAVE-6 scale is a valid and reliable rating scale to mea-
sure the anxiety level of cold chain workers in response to the 
COVID-19 pandemic. It further shows that it is stable in mea-
suring the psychological anxiety of Chinese cold chain practi-
tioners regardless of sex and level of anxiety or depression.
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SUPPLEMENTARY MATERIAL

医护人员因病毒疫情而产生的压力以及焦虑反应的测量表

Stress and Anxiety to Viral Epidemics - 9 items (SAVE-9) for Healthcare workers

从来不会

Never

很少

Rarely

有时候

Sometimes

经常

Often

总是会

Always

Questions 0 1 2 3 4

1.您害怕疫情会一直持续下去吗？

Are you afraid the virus outbreak will continue indefinitely?

2.您担心您的健康状况会因为病毒而变差吗 ?

Are you afraid your health will worsen because of the virus?

3.您担心自己被病毒感染吗？

Are you worried that you might get infected?

4.与平时相比，您会对轻微的身体改变更敏感吗？

Are you more sensitive towards minor physical symptoms
than usual?

5.您是否担心即使感染病毒的风险已经降低，但周围的人仍会避
开您？

Are you worried that others might avoid you even after the
infection risk has been minimized?

6.经历疫情后，您对自己的职业产生怀疑吗？

Do you feel skeptical about your job after going through this
experience?

7. 经历疫情后，您会避免为疑似感染患者进行诊疗吗？

After this experience, do you think you will avoid treating
patients with viral illnesses?

8.您担心你的家人或朋友会因为您而被感染吗？

Do you worry your family or friends may become infected
because of you?

9.您觉得您的同事会因为您被隔离使工作量变多并责怪您吗？

Do you think that your colleagues would have more work to do
due to your absence from a possible quarantine and might blame
you?
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Supplementary Table 1. Measurement invariance

Model χ2 df Δ χ2 Δdf p CFI ΔCFI RMSEA ΔRMSEA
Sex (male vs. female)

Configural 6.463 18    1.000 0.000
Metric 15.956 23 9.493 5 0.091 1.000 0.000 0.000 0.000
Scalar 18.266 28 2.310 5 0.805 1.000 0.000 0.000 0.000

Anxiety (GAD-7 ≥10 vs. GAD-7 <10)
Configural 8.536 18    1.000 0.000
Metric 14.128 23 5.592 5 0.348 1.000 0.000 0.000 0.000
Scalar 76.744 28 62.616 5 <0.001 0.966 0.034 0.123 0.123
Partial scalar 15.735 26 1.607 3 0.658 1.000 0.000 0.000 0.000

Depression (PHQ-9 ≥10 vs. PHQ-9 <10)
Configural 6.273 18    1.000 0.000
Metric 19.950 23 13.677 5 0.018 1.000 0.000 0.000 0.000
Scalar 50.795 28 30.845 5 <0.001 0.985 0.015 0.084 0.084
Partial scalar 26.338 27 6.388 4 0.172 1.000 0.000 0.000 0.000

CFI, comparative fit index; RMSEA, a root-mean-square-error of approximation; GAD-7, Generalized Anxiety Disorders-7 items; PHQ-9, 
Patient Health Questionnaire-9 



Supplementary Table 2. Graded response model

Items
Item fits

Slope parameter (α)
Threshold parameter (b)

S-χ2 df RMSEA p b1 b2 b3 b4

Item 1 35.005 29 0.030 0.375 2.378 -1.098 -0.593 0.307 1.070
Item 2 23.381 21 0.022 0.389 4.081 -0.491 -0.075 0.526 1.048
Item 3 19.680 22 0.000 0.603 3.960 -0.883 -0.267 0.393 1.011
Item 4 32.720 22 0.046 0.198 3.133 -0.739 -0.010 0.703 1.335
Item 5 45.664 25 0.060 0.042 2.701 -0.660 -0.060 0.736 1.509
Item 6 27.142 23 0.028 0.375 3.383 -0.797 -0.294 0.357 1.070
p-values adjusted for false discovery rate. RMSEA, a root-mean-square-error of approximation



Supplementary Table 3. Rasch output

Items Infit MnSQ Outfit MnSQ Difficulty
Item 1 1.34 1.31 -0.54
Item 2 0.87 0.82 0.22
Item 3 0.78 0.79 -0.21
Item 4 0.92 0.96 0.32
Item 5 1.07 1.08 0.40
Item 6 0.96 0.93 -0.18
MnSQ, mean square



Supplementary Table 4. Demographic differences between the SAVE-6 and GAD-7

Variable
SAVE-6 GAD-7

Mean±SD F-test or T-test p Mean±SD F-test or T-test p
Sex -0.149 0.882 1.901 0.059

Male 1.816±1.236 0.628±0.686
Female 1.840±1.140 0.460±0.656

Age 0.908 0.460 0.161 0.958
18–25 yr 2.241±0.997 0.556±0.655
26–35 yr 1.701±1.106 0.568±0.720
36–45 yr 1.841±1.187 0.577±0.704
46–55 yr 1.799±1.316 0.484±0.595
>56 yr 2.167±1.672 0.531±0.570

Marital status 0.815 0.444 0.033 0.967
Single 2.048±1.148 0.567±0.612
Married 1.781±1.204 0.550±0.688
Divorced or widowed 2.033±0.946 0.486±0.780

Educational level 1.769 0.154 0.790 0.501
Primary school or below 2.667±1.530 0.829±0.767
Middle school 1.806±1.215 0.586±0.661
High school 1.801±1.212 0.544±0.688
University or above 1.761±1.074 0.494±0.665

Job duties 9.033 <0.001 8.957 <0.001
Sellers 1.653±1.160 0.451±0.614
Sterilization testers 2.982±0.860 1.048±0.769
Stevedores 2.754±1.068 1.143±0.753
Managers 1.752±1.120 0.514±0.660

Time engaged in work 2.050 0.131 0.571 0.566
<5 yr 1.980±1.178 0.622±0.691
5–10 yr 2.136±1.146 0.502±0.638
>10 yr 1.682±1.153 0.542±0.727

Daily working hours 0.896 0.410 0.204 0.815
<7 hr 1.603±0.896 0.473±0.676
7–9 hr 1.997±1.197 0.570±0.684
>9 hr 1.824±1.139 0.614±0.718

Sleep duration per night 2.961 0.054 6.843 0.001
<7 hr 2.263±1.179 0.883±0.836
7–8 hr 1.890±1.128 0.504±0.625
>8 hr 1.576±1.295 0.344±0.513

Living with family -0.615 0.539 -0.465 0.642
Yes 1.919±1.174 0.628±0.686
No 2.066±1.159 0.460±0.656

Perceived risk of infection at work 33.166 <0.001 14.333 <0.001
Low risk 1.446±1.038 0.370±0.546
Medium risk 2.457±0.923 0.767±0.729
High risk 2.944±1.143 1.024±0.831

Perceived probability of virus transmission via cold chain 4.080 0.018 3.235 0.041
Possible 2.110±1.202 0.672±0.754
Uncertain 1.818±0.994 0.467±0.540
Unlikely 1.394±1.303 0.344±0.618

Exposure to frozen products infected 
  with COVID-19 

2.910±1.050 4.780 <0.001 1.203±0.734 5.368 <0.001

Experience of quarantine 2.860±1.051 5.054 <0.001 0.628±0.686 3.420 0.001
SAVE-6, Stress and Anxiety to Viral Epidemics-6 items; GAD-7, Generalized Anxiety Disorders-7 items; SD, standard deviation; COVID-19, 
coronavirus disease 2019


