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Introduction: Nurses are more likely to experience anxiety following the
coronavirus 2019 epidemic. Anxiety could compromise nurses’ work efficiency
and diminish their professional commitment. This study aims to investigate
nurses’ anxiety prevalence and related factors following the pandemic in multiple
hospitals across China.

Methods: An online survey was conducted from April 16 to July 3, 2023, targeting
frontline nurses who had actively participated in China. Anxiety and depression
symptoms were assessed using the Self-rating Anxiety Scale and the Self-rating
Depression Scale (SDS), respectively. Multivariable logistic regression analysis was
employed to identify factors linked with anxiety.

Results: A total of 2,210 frontline nurses participated in the study. Overall, 65.07%
of participants displayed clinically significant anxiety symptoms. Multivariable
logistic regression revealed that nurses living with their families [2.52(95% ClI:
1.68-3.77)] and those with higher SDS scores [1.26(95% Cl: 1.24-1.29)] faced an
elevated risk of anxiety. Conversely, female nurses [0.02(95% Cl: 0.00-0.90)] and
those who had recovered from infection [0.05(95%Cl: 0.07-0.18)] demonstrated
lower rates of anxiety.

Discussion: This study highlights the association between SDS score, gender, virus
infection, living arrangements and anxiety. Frontline nurses need to be provided
with emotional support to prevent anxiety. These insights can guide interventions
to protect the mental well-being of frontline nurses in the post-pandemic period.
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Introduction

During the coronavirus 2019 (COVID-19) pandemic,
occupational health issues have escalated rapidly in workplaces (1).
Extended use of personal protective equipment has been linked to an
increase in dermatological reactions (2). From December 2019 to June
2020, a significant number of frontline healthcare workers, totaling
22,380, who were caring for COVID-19 patients, reported
experiencing anxiety, depression, or stress (3). Therefore, the adoption
of suitable coping styles may be pivotal in mitigating the negative
impacts on mental health (4).

Nurses occupy a pivotal role in managing the COVID-19
pandemic (5). Their continuous engagement in combating the
pandemic, often marked by extended work hours and minimal rest
opportunities, has rendered them susceptible to psychological distress
(6). The incidence of mental health problems in nurses is higher than
that of the general population due to an array of stressors (7).
Emerging evidence suggests that the psychological ramifications of the
pandemic are enduring (8-12).

It is very common for clinical nurses to experience anxiety and
depression (13). Notably, their anxiety levels throughout the
pandemic exceeded other healthcare workers (14). Approximately
37% clinical nurses reported anxiety during the breakout of the
pandemic (15). They were still troubled by anxiety even in the late
stage of the epidemic (16). Excessive working hours, fear of
infection, decision-making dilemmas in care prioritization, and
shortages of equipment were identified as primary anxiety sources
among nurses (17, 18). Severe anxiety could compromise their work
efficiency and diminish their professional commitment (19). An
integrated approach to managing the factors that impact the mental
health of frontline nurses can effectively alleviate their psychological
distress, thereby enhancing the quality of care provided (20).
However, to our knowledge, no previous study specifically assessed
anxiety and associated factors among Chinese nurses following the
COVID-19 pandemic. Thus, comprehending anxiety’s determinants
holds
alleviating strategies.

among  nurses potential for guiding anxiety-

We conducted the present study to evaluate the mental health
outcomes among a large sample of Chinese nurses following the
COVID-19 pandemic by evaluating anxiety symptoms, and by

analyzing associated risk factors.

Materials and methods
Study design

This is a large-scale cross-sectional and multicentre study that
investigated clinical nurses’ anxiety symptoms and its associated
factors following the COVID-19 epidemic. The description of the
study was done following STROBE guidelines for reporting
observational studies (21).

Setting and participants

A large-scale online survey was performed to collect data from
frontline nurses following the COVID-19 pandemic in 27 provinces
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in China. Raosoft' was used to assess the sample size required for this
study. According to China Daily,” the total number of nurses has now
exceeded 5.2 million. A minimum of 385 nurses was needed with
margin of error (5%), confidence level (95%) and response
distribution (50%).

Inclusion criteria: (1) Nurses engaged in frontline work following
the COVID-19 pandemic, and (2) voluntary participation in this
study. Exclusion criteria: (1) Lack of the professional qualification
certificate, and (2) unwilling to participate in this study.

Assessment measures

Demographic characteristics (title, gender, age, personality, virus
infection, economic pressure, living style, worried about being
infected, and SDS score) were collected. Anxiety was assessed via the
Self-rating Anxiety Scale (SAS) (22). The Zung SAS contains 20 items,
each with a 4-point scale ranging from 1 (none) to 4 (all of the time).
A cut-off score of 36 was used to screen for clinically significant
anxiety symptoms (23). Depression levels were assessed using the Self-
rating Depression Scale (SDS) (24), which consists of 20 items. Each
item on the scale is rated from 1 to 4. The total score is computed using
the standard scoring method, where the SDS score is multiplied by
1.25. In the Chinese population, the Cronbach’s alpha values for the
SAS and SDS were determined to be 0.92 and 0.93, respectively,
demonstrating high reliability (25).

Statistical analysis

SPSS 23.0 was used for Statistical analyses. Categorical variables
were presented as frequencies and percentages. Comparisons between
categorical variables were performed by chi square ()?) test, and SDS
scores between anxious and non-anxious participants were compared
by the independent t test. Multivariate regression analysis was used to
evaluate the impact of the diverse factors with statistically significant
differences in ¥* or t-test on anxiety. The results of multivariate
regression analysis were shown as adjusted odds ratios (ORs) and 95%
confidence intervals (95%CIs). A p was considered significant if <0.05.
For Bonferroni correction, a p<0.001 (0.01/10) was considered
significant. In continuous variables, receiver operating characteristic
(ROC) analysis was used to assessed associated variable predictive
value for anxiety. GraphPad Prism 9.0 generated forest plots.

Results
Demographic characteristics
Ultimately, a total of 2,210 nurses were included in the study based

on inclusion and exclusion criteria. Most nurses were between 26 and
35years old. Of the participants, 80.27% were women, and 68.14%

1 http://www.raosoft.com/samplesize.html
2 http://ex.chinadaily.com.cn/exchange/partners/70/rss/channel/www/
columns/y38633/stories/WS64643210a310b6054fad35ef.html
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TABLE 1 General demographic characteristics of nursing staffs.

Demographic characteristic N %
Title

Nurse (and below) 523 23.67

Nurse practitioner 774 35.02

Nurse-in-charge (and above) 913 41.31
Gender

Male 436 19.73

Female 1774 80.27
Employment status

Permanent employment 686 31.04

Temporary employment 1,524 68.96
Age (years)

<25 379 17.15

26~35 1,149 51.99

36~45 488 22.08

> 45 194 8.78
Personality

Introvert 1,159 52.44

Extroversion 1,051 47.56

Virus infection

Under infection 134 6.06

Recovery 1863 84.29

No infection 213 9.64
Economic pressure

Yes 1,614 73.03

No 596 26.97
Living style

Living alone 424 19.19

Living with family 1,506 68.14

Living with colleagues 280 12.67
Worried about being infected

Yes 1,116 50.50

No 1,094 49.50

lived with their families. More details of the participants are shown in
Table 1. There were statistically significant differences between anxious
and non-anxious participants in terms of SDS score, gender, virus
infection and living style after Bonferroni correction (p<0.001)
(Tables 2, 3).

Risk factors of anxiety

We further evaluated the relationship between anxiety and
factors with statistically significant differences in Tables 2, 3 using
multivariate regression analysis. We found an association between
SDS score, gender, virus infection, living style and anxiety
(Figure 1).
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As shown in Table 4, multivariable logistic regression analysis was
performed for anxiety (SAS>36) by categorical covariates. Overall,
nurses who lived with their families or had higher SDS scores had
higher percentages of anxiety, while female nurses or nurses who had
recovered from infection had lower percentages of anxiety.

ROC analysis indicated SDS score has a good predictive value for
anxiety (AUC=0.90, 95% CI: 0.88-0.91) (Figure 2).

Discussion

This study underscored that a significant proportion of frontline
nurses experienced anxiety following the COVID-19 pandemic
(65.07%), slightly surpassing the proportion observed in China’s later
pandemic stages (54%) (16). Potential reasons for this inconsistency
may be associated with the difference in methods as this study (16)
adopted the different cut-off scores and different assessment scales to
define clinically significant anxiety. However, a validated cut-oft score
was used to detect anxiety symptoms in our study. Moreover, sporadic
COVID-19 cases in China post-pandemic might contribute to
sustained frontline nurse anxiety levels.

Our result is consistent with that of a previous study, as the
prevalence of anxiety among nurses during the COVID-19 pandemic
was 71.9% (26), which might be because the epidemic in Turkey was
already under control when Gill et al. conducted his study (26).
However, the proportion of participants with clinically significant
anxiety symptoms is slightly smaller than that in Turkey. It is possible
that nurses in Turkey suffered from more anxiety since they have
never experienced such a serious epidemic in the past, or even learned
the knowledge of controlling the epidemic. Compared with nurses in
Turkey, Chinese nurses were more confident in managing the
epidemic based on their previous experience.

Female participants reported lower anxiety than male participants,
probably because the latter were less confident and more uncertain
about the future than the former. However, a recent study has
discovered that female participants are more prone to experiencing
stress and anxiety (27). The discrepancy in the survey results may
be associated with the fact that our study only included nurses who
worked in hospitals following the epidemic. The new findings
provided important evidence for managers to formulate new
psychological intervention strategies in male nurses following
the epidemic.

Our results showed that participants who have recovered from the
COVID-19 infection following the epidemic have a lower risk of
anxiety compared to those who have not been infected. The possible
reasons are explained as follows: First, they believed that they had
developed antibodies due to previous infection and would be protected
from being reinfected in the near future; Secondly, the clinical
symptoms caused by the infection are not as serious as expected;
Finally, they believed that there are already effective treatment
methods and vaccines that can effectively prevent reinfection.

Participants who lived with their families experienced more
anxiety than those living with colleagues because they not only need
to do more housework, but also need to learn how to educate children,
and take care of the older adult. The increased workload is associated
with the risk of developing anxiety (28, 29). On the other hand, they
did not have enough time for self-care. Research shows that self-care
is very important for nurses (30). If nurses cannot maintain self-care,
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TABLE 2 Comparison of general demographic characteristics of nursing staffs.

SAS score
Demographic characteristic
Anxiety (SAS>36) Non-anxiety (SAS < 36)

Title 10.70 *
Nurse (and below) 333 (15.07%) 190 (8.60%)
Nurse practitioner 538 (24.34%) 236 (10.68%)
Nurse-in-charge (and above) 567 (25.66%) 346 (15.66%)

Gender 22.50 ek
Male 326 (14.75%) 110 (4.98%)
Female 1,112 (50.32%) 662 (29.95%)

Employment status 5.20 0.02
Permanent employment 470 (21.27%) 216 (9.77%)
Temporary employment 968 (43.80%) 556 (25.16%)

Age (years) 417 0.24
<25 258 (11.67%) 121 (5.48%)
26~35 750 (33.94%) 399 (18.05%)
36~45 301 (13.62%) 187 (8.46%)
>45 129 (5.84%) 65 (2.94%)

Personality 4.17 0.04
Introvert 777 (35.16%) 382 (17.29%)
Extroversion 661 (29.91%) 390 (17.65%)

Virus infection 81.18 ok
Under infection 128 (5.79%) 6 (0.27%)
Recovery 1,144 (51.76%) 719 (32.53%)
Non infection 166 (7.51%) 47 (2.13%)

Economic pressure 9.59 *
Yes 1,081 (48.91%) 533 (24.12%)
No 357 (16.15) 239 (10.81%)

Living style 46.47 e
Living alone 315 (14.25%) 109 (4.93%)
Living with family 909 (41.13%) 597 (27.01%)
Living with colleagues 214 (9.68%) 66 (2.99%)

Worried about being infected 8.24 *
Yes 694 (31.40%) 422 (19.10%)
No 744 (33.67%) 350 (15.84%)

SAS, Self-rating Anxiety Scale. The symbol * and ** indicate a significant difference (p <0.01 and p <0.001, respectively) between anxiety and non-anxiety.

TABLE 3 Comparison of SDS scores between anxious and non-anxious groups.

. SDS score
Variables
Anxiety or non-anxiety —41.21 *
Anxiety 60.84 8.59
Non-anxiety 42.15 10.92

SD, Standard Deviation; SDS, Self-rating depression scale. The symbol * indicates a significant difference (p <0.001) between anxiety and non-anxiety.

it will lead to stress, anxiety and burnout (31-33). Although research We found that the higher the SDS score, the more likely the
showed that social support is important for mental health (34), people ~ participants were to suffer from anxiety. This finding could
who have been married are more likely to experience anxiety than  be explained by the fact that anxiety and depression may share a
those who are single (35). common pathogenesis, or one disorder is an epiphenomenon of the
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FIGURE 1
Forest plot for logistic regression analysis of the influencing factors
of anxiety among nursing staffs.
0.2
TABLE 4 Multivariable logistic regression analysis for anxiety (SAS>36) by
categorical covariates. 0-000 i x o o s
Variables Adjusted OR  Category Overall p 1 - Specificity
(95% Cl) P value value Diagonal segments are produced by ties.
Gender FIGURE 2
Male 1 # ROC analysis of SDS score influencing anxiety. Area under ROC
curve is 0.898.
Female 0.02 (0.00-0.90) *
Virus infection
Non infection 1 #*
Under infection 2.46 (0.79-7.67) 0.12 evaluations. (3) Social Desirability Bias: Participants might have
Recovery 005 (007-0.18) N provided responses they deemed socially desirable, potentially
Living stvl influencing the reported prevalence of anxiety or other associated
iving style . . .
factors. (4) Regional Focus: The study was conducted exclusively in
Living alone 1 * . . .
China and might not fully represent the experiences and mental health
Living with family 20.00 (043-935.81) 0.13 outcomes of frontline nurses in other countries or cultural contexts. (5)
Living with colleagues | 7.94 (0.17-378.84) 0-29 Generalizability of Findings: While efforts were made to include a
Living with colleagues 1 diverse sample from multiple provinces, the variation in healthcare
Living with family 2.52 (1.68-3.77) * settings, COVID-19 impact, and socioeconomic factors across regions
SDS score 1.26 (1.24-1.29) - * might limit the generalizability of the study’s findings.

SAS, Self-rating Anxiety Scale; SDS, Self-rating depression scale. The symbol * indicates a
significant difference (p <0.05).

other (36). According to our results of ROC analysis, SDS score had a
good predictive value for anxiety elevation. However, the predictive
potential of SDS score for anxiety elevation still needs to be further
verified by studies
COVID-19 pandemic.

This study had some strengths and limitations. The strengths of this

in different population following the

study: (1) Our study only included frontline nurses, which helps to
understand the mental health outcome of frontline nurses following the
COVID-19 pandemic and assists managers in formulating interventions
and preventive actions, (2) Our study included frontline nurses from 27
provinces, and the findings are representative of the mental health
outcome of frontline nurses following the epidemic, (3)
Multidimensional examination of factors influencing anxiety; The
possible limitations of this study: (1) Cross-Sectional Design: The cross-
sectional design of this study restricts our ability to infer causal
relationships between anxiety and the identified factors. Longitudinal
studies are needed to better understand the temporal dynamics of
anxiety among frontline nurses. (2) Self-Report Measures: The reliance
on self-reported measures for anxiety and depression symptoms may
introduce response bias and subjective interpretations. Objective
clinical assessments could enhance the accuracy of mental health

Frontiers in Public Health

Conclusion

In conclusion, the current study indicated an association between
SDS score, gender, virus infection, living style and anxiety among
frontline nurses, which may hopefully assist managers in
implementing interventions following the COVID-19 pandemic.
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