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Editorial on the Research Topic

Psychological status of medical workers throughout the COVID-19
pandemic and beyond: Mental health emergence, prevalence
and interventions

COVID-19, the first documented coronavirus pandemic in history has been considered
a human catastrophe unseen in the past century (1). The impact of the pandemic is
tremendous, in terms of mortalities, long-term morbidities, and the global economy. The
World Health Organisation (WHO) has estimated that COVID-19 pandemic-related deaths,
recognized as “excess deaths,” to be 14.9 million (95% C.I. =13.3-16.6 million) in 2020
and 2021 (2). Excess deaths refer to the difference between the number of deaths that have
occurred and the expected number of deaths, based on previous data, in the absence of the
pandemic (2). In terms of the impact of the COVID-19 pandemic on the global economy,
it has been recognized by the World Bank that the largest worldwide economic crisis in
more than a century has been triggered (3). Based on the available data since the onset of
the pandemic, the Work Bank notes that many governments have made decisive economic
policy responses that are successful in mitigating the impact of the pandemic on the national
and international economic crisis in the short term (3). However, these immediate and
drastic responses of economic reliving packages would have longer-term consequences in
creating more debts, particularly among countries of emerging economies. This will, in turn,
create significant global inequality and poverty within and across many countries (3). Such
phenomena have been demonstrated in many studies on loss of income and unemployment
during the pandemic (4).

The pandemic has had a direct impact on the physical aspects of health, and impinges on
the mental health, of our worldwide population. As people are exposed to traumatic events,
frontline medical and health professionals have been the group that crops the hardest hit (5).
It has long been recognized that frontline healthcare workers, including medical, nursing,
and allied health professionals, are at high risk of mental health problems due to frequent
exposure to traumatic events (6). However, the scenario of a worldwide pandemic and its
impact on the healthcare system is unprecedented. The psychological and mental health
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sequelae of healthcare workers to such a global catastrophe,
which has never been seen and experienced in the current
generation before, warrant thorough documentation. The effort
and wisdom of various intervention programs put in place by
different jurisdictions to assist frontline workers in mitigating and
alleviating the burden of psychological and emotional trauma are
certainly worth noting and reporting.

This Research Topic aims to report the work of a group
of researchers who have been investigating the issue of the
psychological status and mental health problems of healthcare
workers during the pandemic from diverse disciplinary and
methodological backgrounds.

This series consists of 16 articles of different study designs
reporting on the different ways the pandemic impinged the mental
health of frontline healthcare workers, including medical, nursing,
and allied health professionals. Of these, ten were cross-sectional
surveys using self-reported questionnaires (El Sharif et al.; Li et al;
Liu et al.; Mei et al.; Ning et al.; Peng J. et al,; Peng P. et al.; Pahrol
et al; de Vroege and van den Broek; Zhao et al.). Four studies
employed a qualitative approach with semi-structured interviews
with participants (Alsaeed et al; Ding et al;; Mediavilla et al; Tan
Cheung et al.). Banse et al. reported a case study and Xu et al.
followed a cohort of hospital staff who had been involved in the
Employee Assistance Program (EAP).

For geographical distribution of these studies, since the first
outbreak of the COVID-19 pandemic occurred in China, it is
not surprising to find that more than half of these studies
were conducted in China, including Hong Kong the Special
Administrative Region (Ding et al; Li et al; Liu et al.; Mei et al;
Ning et al; Peng P. et al; Tan Cheung et al; Xu et al.; Zhao
et al.). Four studies were conducted in Europe, including the UK
(Peng J. et al.), the Netherlands (de Vroege and van den Broek),
Belgium (Banse et al.), and Spain (Mediavilla et al.). Two reported
findings are from the Middle East with one from Palestine (El Sharif
et al.) and a recent one from Kuwait (Alsaeed et al.). Pahrol et al.
investigated the topic in Malaysia.

To explore the emerging mental health problems among
frontline healthcare workers, a few qualitative studies explored
the issue with medical and nursing staff mainly in the hospitals
where they were exposed to patients with greater severity. Tan
Cheung et al. found that interviewed nurses were intensely
fearful, worried, and anxious, They were worn out, and
distressed with their psychosocial and physical health greatly
impacted. They were also found to have limited ways of
coping with distress. In the Spanish study by Mediavilla et al,
it was found that healthcare workers were psychologically
and morally distressed. Moreover, the mental health strategies
implemented in the hospital did not fully address the needs of
healthcare workers.

In terms of the prevalence of mental health problems exhibited
during the pandemic period between early 2020 and the end of
2022, various studies provided slightly different estimates. Mei et al.
reported that nearly 11% of frontline medical staff had exhibited
PTSD symptoms during the first outbreak of COVID in Wuhan.
It was also found that insomnia mediated the association between
stress and PTSD and compassion moderated the relationship. On
the other hand, de Vroege and van den Broek found that about 50%
of respondents had experienced stress, anxiety, anger, and sadness
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with 4% of healthcare workers of mental healthcare institutions
considered resigning. Another survey in China by Ning et al.
revealed that nearly 24% of the medical and nursing staff involved
in the study had symptoms of depression, 27% anxiety, and 16%
stress. Moreover, medical staff has a higher rate of depression
and anxiety than nurses. Pahrol et al. studied healthcare workers
in Malaysia and found that about 19% of respondents showed
symptoms of PTSD, however, the majority (92%) perceived the
outbreak has a low impact on their life and work.

Some risk and protective factors were identified in these studies.
For example, the study by Li et al. among dentists in China found
that various situational variables, such as the impact of COVID on
daily life and work, exposure to the virus, and lack of awareness of
the preventive and control measures, were associated with mental
health problems. Ning et al. also identified that the perceived risk
of exposure was associated with both depression and anxiety. The
UK study by Peng | et al. discovered that married women had
lower mental well-being than married men and the well-being of
single women was significantly lower than that of married women
and men. On the other hand, environmental and organizational
factors would be protective of healthcare workers’ mental health.
El Sharif et al’s study in Palestine found that better mental health
was associated with confidence in the system’s ability to manage the
pandemic. Furthermore, training in IPC procedures and sufficient
provision of PPE increased the trust of staff.

For the intervention and prevention of mental health problems
among healthcare workers during and beyond the pandemic
period, some information and examples have been provided from
a few studies. In the study by Alsaced et al. among Keratinase
healthcare workers, three main themes emerged on the readiness
These included the
enhancement of self-resilience, a better-equipped workforce and

of healthcare workers for future crises.

healthcare environment, mitigation of stigma, and increased public
awareness of preventive measures. Banse et al. also showcased
a multiple-approach intervention program implemented in a
Belgium hospital to support workers during COVID and the
process of reinforcing the impact of the program in preparation for
future similar crises. Xu et al. reported the results of an intervention
program using the EAP as a means to provide support to hospital
staff. Results indicated significant reductions in mental health
problems, including depression and anxiety, among staff after they
completed the EPA program.

We hope this series of articles can draw attention to the issue of
mental health and mental well-being of all personnel, particularly
frontline healthcare workers, after being exposed to traumatic
events and global health crises, such as the COVID-19 pandemic.
The experience of these trauma exposures could be long-lasting
and affected individuals may require lengthy rehabilitation. More
thorough research into effective preventive intervention strategies
is needed to enhance the readiness and preparedness of all walks of
life to face up the challenges of similar global crises in the future.
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The prevalence and related factors of mental health impact among medical staffs
who experienced the second wave of the COVID-19 pandemic in China is unknown.
Therefore, this survey was conducted to investigate the prevalence and related factors
of depressive, anxiety, acute stress, and insomnia symptoms in medical staffs in Kashi,
Xinjiang, China during the second wave of the COVID-19 pandemic. A cross-sectional
online survey was conducted among medical staffs working in First People’'s Hospital of
Kashi, Xinjiang. The questionnaire collected demographic data and self-design questions
related to the COVID-19 pandemic. The Impact of Events Scale-6, the Insomnia Severity
Index, the Patient Health Questionnaire-9, the Generalized Anxiety Disorder Scale-7,
the Perceived Social Support Scale, the Chinese Big Five Personality Inventory-15, and
the Trait Coping Style Questionnaire were used to measure psychological symptoms or
characteristics. Binary logistic regression was carried out to examine the associations
between socio-demographic factors and symptoms of depression, anxiety, stress, and
insomnia. In total, data from 123 participants were finally included, among which
the prevalence rate of depressive, anxiety, acute stress, and insomnia symptoms is
60.2, 49.6, 43.1, and 41.1%, respectively. The regression model revealed that minority
ethnicity, being worried about infection, spending more time on following pandemic
information, and neurotic personality were positively associated with the mental health
symptoms, while extraversion personality, higher education level, and better social
support were negatively associated. In our study, the prevalence of mental health impact
was high among medical staffs in Kashi, China who experienced the second wave of the
COVID-19 pandemic. Several factors were found to be associated with mental health
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Zhao et al. Mental Health During COVID-19 Epidemic
conditions. These findings could help identify medical staffs at risk for mental health
problems and be helpful for making precise mental health intervention policies during
the resurgence. Our study may pave way for more research into Xinjiang during the
COVID-19 pandemic.

Keywords: COVID-19, mental health, medical staff, resurgence, pandemic
INTRODUCTION for medical staffs are significantly associated with self-efficacy

The coronavirus disease 2019 (COVID-19), which first broke
out in Wuhan, China at the end of 2019 brought about a
global public health emergency. On January 23rd, 2020, the
first two confirmed cases were reported in Xinjiang, China,
and Xinjiang was going through a major public health event
(1). Under the effective preventive measures of the Chinese
government, the pandemic has gradually been brought under
control in Xinjiang, as there has been neither a new confirmed
nor new asymptomatic indigenous case in Xinjiang since August
18th, 2020 (2). Furthermore, since August 21st, 2020, neither
new confirmed nor new asymptomatic indigenous cases had
been reported in the mainland of China (3). The situation
had lasted for about 2 months, which was much longer than
the 2-week incubation of COVID-19. Therefore, it can be
stated that the first wave of the pandemic was ended in the
mainland of China. However, the pandemic began to rebound
in the mainland of China, starting with Xinjiang where a new
indigenous asymptomatic case was reported again on October
24th (4). Since then, there has been a resurgence of the pandemic
first in Xinjiang followed by other provinces of China, putting the
whole country into another round of major public health event.

Major public health events, such as the outbreak of COVID-
19, generate great concern as well as mental health problems
among people, especially among medical staffs. A meta-analysis
revealed that the COVID-19 pandemic increases the mental
health problems of the global population, particularly health
care workers (5). Some other studies conducted during the
outbreak period also showed the high prevalence of mental health
problems such as depression, anxiety, insomnia, and acute stress
among medical staffs (6-9).

Several factors are found to be associated with these mental
health problems. Medical workers who have direct clinical
contact with infected patients, are suspected cases, or work in
the worst affected area are found more likely to experience
anxiety symptoms (6). Zhang’s study suggests that insomnia
symptoms are positively associated with low education level,
currently working in an isolation unit, worried about being
infected, perceiving lack of helpfulness in terms of psychological
support from the news or social media concerning COVID-
19, and having very strong uncertainty regarding effective
disease control (7). Besides, acute stress disorder is found to
be associated with psychosomatic symptoms as well as hostility
(9). Furthermore, social support, coping style, and personality
are also considered to play an important role in the prevalence
of mental health problems. A study done during the early
outbreak of COVID-19 identifies that levels of social support

and sleep quality and negatively associated with the degree of
anxiety and stress (10). Another study reveals that the positive
coping mechanism was negatively correlated with anxiety (8). As
for personality, extraversion, agreeableness, conscientiousness,
and openness are found negatively correlated with generalized
anxiety and depressive symptoms while neuroticism is positively
correlated (11).

Although several studies have analyzed the mental health
status of medical staffs during major public health events, only
a few studies were done in Xinjiang, China (12). Besides, most
of the studies were conducted during the outbreak period
of COVID-19 rather than the resurgence period, leaving the
health status of medical staffs during such a special major
public health event still unknown. Moreover, as Xinjiang was
the first place where the second wave of the pandemic broke
out, the investigation and study done here would be more
meaningful and representative. In view of this, we did this survey
to investigate depressive, anxiety, acute stress, and insomnia
symptoms to explore the related socio-psychological factors
among medical staffs who experienced the resurgence of the
COVID-19 pandemic in Kashi, China.

METHODS
Study Design and Samples

The cross-sectional survey was conducted online among medical
staffs working in the First People’s Hospital of Kashi, Xinjiang,
China. It was started on November 5th, 2020 and ended
on November 12th, 2020, when Kashi was experiencing the
second round of the COVID-19 pandemic. Participants who
met the following criteria were included: (1) medical staff,
(2) could read a Chinese questionnaire, (3) WeChat user, and
(4) volunteered for the survey. The exclusion criterion was
being unable to understand the questionnaire. Our investigators
forwarded the questionnaire to different WeChat groups of
medical staffs to recruit participants. Before the survey got
started, the purpose and significance of the survey were
introduced briefly to all participants, and participants’ consent
was necessary for further continuation of the survey. Before
the final submission, participants could proceed only if all
questions in the survey were answered. The data were recorded
automatically. People who completed the questionnaire were
encouraged to forward the survey to others. This study was
approved by the Ethics Committee of Nanfang Hospital,
Southern Medical University. To guarantee the participants’
privacy, the survey was conducted anonymously.
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TABLE 1 | Demographic characteristic of the total sample (N = 123).

Factors Frequency (%)
Gender

Male 34(27.6)

Female 89(72.4)
Age (Mean + SD) 36.98 + 7.88
Ethnicity

Minority 61(49.6)

Han 62(50.4)
Education level

Bachelor or below 99(80.5)

Master or doctorate 24(19.5)
Staff type

Doctor 71(67.7)

Nurse 37(30.1)

Others 15(12.2)
Staff title

None or junior 48(39.0)

Middle 40(32.5)

Sub-senior or senior 35(28.5)
Working department

Fever outpatient/ Emergency/ Isolation unit/ ICU 19(15.4)

Normal outpatient or inpatient unit 78(63.4)

Others (Medical laboratory/ Pharmacy/ Administrative 26(21.1)

department etc.)
Alcohol use

No 70(56.9)

Yes 53(43.1)
Smoking

No 102(82.9)

Yes 21(17.1)
Work requires contact with feverish or infected patients

No 108 (87.8)

Yes 15(12.2)
Infected with COVID-19

No 123(100)
People around you infected with COVID-19

No 116(94.3)

Yes 7(5.7)

SD, standard deviation; ICU, intensive care unit.

Measures

Demographic data were collected at the beginning of the survey.
Self-designed questions related to the COVID-19 pandemic, such
as infection status and contact with feverish or infected patients,
were also recorded.

The Patient Health Questionnaire-9 (PHQ-9) was included to
assess depressive symptoms (13), of which the total scores can
be categorized into normal (0-4), mild (5-9), moderate (10-14),
and severe (15-27) depression. The cutoft score of 5 for PHQ-9
was adopted in this study.

The Generalized Anxiety Disorder Scale-7 (GAD-7) (14) was
used to detect anxiety symptoms, with the categorization of the

total score into normal (0-4), mild (5-9), moderate (10-14), and
severe (15-21) anxiety. The cutoff score was set as 5 for GAD-7.

The Impact of Event Scale-6 (IES-6) (15) was used to
identify acute stress symptoms. The average score “S” of IES-6
is categorized as follows: S < 1.09 = normal: 1.09 < S < 1.5
= showing stress symptoms; S > 1.5 = may be diagnosed with
PTSD (16). The cut-off score of 7 (the average score S >1.09) was
applied in this study.

As for the evaluation of insomnia symptoms, the Insomnia
Severity Index (ISI) was administered (17), of which the
classifications of the total score were categorized into normal (0-
7), mild (8-14), moderate (15-21), and severe (22-28) insomnia.
A total score of >8 is considered to be having symptoms
of insomnia.

The Chinese Big Five Personality Inventory-15 (CBF-PI-15),
which consists of five independent factors including extraversion
(E), agreeableness (A), conscientiousness (C), neuroticism (N;
emotional stability), and openness to experience (O), was used
to measure personality in this study (18). Scoring higher in
each facet implies its positive tendency in that dimension
of personality.

The Trait Coping Style Questionnaire (TCSQ) was used to
assess our subjects’ coping style (19). TCSQ consists of two sub-
scales, of which the higher score in each sub-scale reflects the
higher tendency of positive or negative coping style.

The Perceived Social Support Scale (PSSS) was performed to
analyze social support (20). The total score ranges from 12 to
84, which can be categorized into 3 different levels: poor (12-36),
moderate (37-60), and strong (61-84) social support.

Statistical Analysis

The categorical variables in this study were presented with
frequency and percentage while the continuous variables were
reported with mean and standard deviation. In univariate
analyses, a Chi-square test or f-test was used to examine
the associations of demographics, pandemic-related, and
psychological factors with depressive, anxiety, insomnia,
and acute stress symptoms. The factors showed significance
in the univariate analyses were included in further binary
logistic regression analyses. The regression model was adjusted
for gender and age by using the enter method while other
demographic, pandemic-related, and psychological factors were
analyzed by using the forward likelihood ratio method. All
analyses were two-tailed with an alpha level set at P < 0.05 and
were conducted using SPSS software 22.0.

RESULTS

Demographic Characteristics

Data from 123 participants were obtained and none were
excluded prior to data analysis. The average time the participants
spent finishing the questionnaire was about 17 min. Of the total
sample, 34 participants (27.6%) were male, and the mean (SD)
age was 36.98 (7.88) years. Most of the participants had a
bachelor’s degree or below (1 = 99, 80.5%) and were non-smokers
(n =102, 82.9%). While 71 participants (57.7%) were doctors, 37
(30.1%) were nurses, and 15 (12.2%) were other medical staffs.
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Of the total number of participants, 35 (28.5%) participants had
a sub-senior or senior title, 53 (43.1%) consumed alcohol, 19
(15.4%) worked in fever outpatient/ emergency/ isolation unit/
intensive care unit, and 7 (5.7%) had infected people around
them. None of the participants ever got infected with COVID-19
(shown in Table 1).

Prevalence of Symptoms of Acute Stress,

Insomnia, Depression, and Anxiety

The prevalence of the studied mental health symptoms among
the total sample was 60.2% for depressive, 49.6% for anxiety,
43.1% for acute stress, and 41.4% for insomnia symptoms,
respectively. The prevalence of symptoms of the four mental
health conditions was higher among participants who had
a bachelor’s degree or below, were worried about infection,
spent more time on pandemic information, had moderate
social support, scored lower in positive coping sub-scale of
TCSQ and extraversion sub-scale of CBF-PI-15, and scored
higher in neuroticism sub-scale of CBF-PI-15. The symptoms
of anxiety, acute stress and insomnia were more prevalent
among participants of minority ethnicities. Furthermore, the
participants with depressive symptoms were more likely to be
female, having none or junior staff title, smoking, and with a
high score in the negative coping sub-scale of TCSQ (shown in
Tables 2, 3).

Regarding the prevalence of the four mental health conditions
among different types of medical staffs, the prevalence of
depressive symptoms among doctors, nurses, and other medical
staffs (including medical laboratory/pharmacy/administrative
department etc.) was 56.34, 64.86, and 66.67%, respectively. The
prevalence of anxiety symptoms was 50.71, 48.65, and 46.67%,
respectively. The prevalence of acute stress symptoms was 42.25,
51.35, and 26.67%, respectively. And the prevalence of insomnia
symptoms among doctors, nurses, and other medical staffs was
43.66, 56.76, and 66.67%, respectively.

Factors Associated With Symptoms of
Acute Stress, Insomnia, Depression, and
Anxiety

The results of binary logistic regression analysis of the related
factors of the four mental health conditions are shown in
Table 4. Scoring higher in the neuroticism sub-scale of CBF-
PI-15 was found to indicate a higher risk of the four mental
health symptoms (range, adjusted ORs 1.41-1.91). Compared
with those who did not worry about infection, participants that
showed their worrying had a higher risk of depressive symptoms
(adjusted OR, 3.43; 95%CI, 1.38-2.22). As for anxiety symptoms,
participants of minority ethnicities were found to have a higher
risk than that of Han ethnicity (adjusted OR, 3.06 95%CI, 1.08-
8.65). Meanwhile, anxiety symptoms were more likely among
those who had moderate or poor social support when compared
with those having strong social support (adjusted OR, 4.68;
95%CI, 1.68-13.03). In addition, participants who spent more
than 30 min on pandemic information before sleep were more
likely to experience acute stress symptoms (adjusted OR, 3.14;
95%CI 1.25-1.88). On the contrary, a lower risk of acute stress

symptoms was associated with a higher score in the extraversion
sub-scale of CBF-PI-15 (adjusted OR, 0.78; 95%CI, 0.66-0.91).
Moreover, participants with higher education level were also less
likely to have insomnia symptoms and anxiety symptoms (range,
adjusted ORs 0.19-0.28).

DISCUSSION

In this study, a total of 123 participants were investigated,
of which approximately 41.4-60.2% exhibited symptoms of
depression, anxiety, acute stress, and insomnia. We identified
that minority ethnicity, being worried about the pandemic,
spending more time on pandemic information, and neurotic
personality were positively associated with the four mental health
conditions, while extraversion personality, higher education
level, and better social support were negatively associated.

The prevalence of the four mental health symptoms studied
in the present study is much higher than previous findings.
A previous meta-analysis showed that the pooled prevalence
of depression and anxiety among health care workers during
the COVID-19 pandemic is 22.8 and 23.2%, respectively (21).
Another study, which also used ISI and the same cut-off score
as this study to detect insomnia symptoms among medical
staffs, presented a prevalence of 36.1% for insomnia symptoms
(7). Meanwhile, Wang’s study found that the prevalence of
acute stress disorder symptoms is 38.3% among frontline health
professionals, but used a different questionnaire than this study
to measure acute stress reaction (9). The higher prevalence of
mental health symptoms in our study could be due to the
resurgence of the COVID-19 pandemic. While the first round
of the pandemic was generally controlled in most parts of
mainland China, Xinjiang, especially Kashi City, was undergoing
the second round of COVID-19 pandemic in advance. The
existence of the COVID-19 pandemic arouses people’s fear,
worry and uncertainty about infection. Taha’s study demonstrates
that individuals with a high intolerance of uncertainty are
more likely to perceive the pandemic as threatening, predicting
elevated levels of anxiety (22). An analysis done by Bakioglu also
indicates a positive relationship between fear of COVID-19 and
intolerance of uncertainty, depression, anxiety, and stress (23). In
addition, a structural equation modeling reveals that intolerance
of uncertainty is strongly associated with anxiety sensitivity, in
turn influencing both insomnia severity and sleep quality via
depression and anxiety (24). From these, we could infer that
the resurgence of the COVID-19 pandemic leads to worry, fear,
and uncertainty among medical staffs. Although the successful
experience of fighting against the first COVID-19 pandemic may
also help in dealing with the second wave of the pandemic, the
resurgence increases the uncertainty of whether the pandemic
could be brought under control or not, resulting in a higher
prevalence of mental health conditions. Another reason for the
higher prevalence may be the imbalanced medical conditions in
different regions of China. As Kashi is located in the northwest
of China, it lags behind other Chinese eastern regions in terms
of economy and medical resources. Worse, the first outbreak
and second wave of COVID-19 pandemic burdened the medical
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TABLE 2 | Prevalence of symptoms of acute stress, insomnia, depression, and anxiety stratified by demographic factors.

Depressive symptoms

Anxiety symptoms

Acute Stress symptoms

Insomnia symptoms

No Yes P No Yes P No Yes P No Yes P
(n =49) (n=74) (n=62) (n=61) (n =70) (n =53) (n=61) (n=62)
Total 49(39.8%) 74(60.2%) 62(50.4%) 61(49.6%) 70(56.9%) 53(43.1%) 61(49.6%) 62(50.4%)
Gender
Male 21(42.9%) 13(17.6%)  0.002  21(30.6%) 13(24.6%) 0.453  22(31.4%) 12(22.6%) 0.281  21(34.4%) 13(21.0%)  0.095
Female 28(57.1%) 61(82.4%) 28(69.4%) 61(75.4%) 48(68.6%) 41(77.4%) 40(65.6%) 49(79.0%)
Age (Mean + SD) 38.49+851 3597 +7.32 0.083 37.18+821 36.77+759 0.776 36.64 +£8.10 37.42+7.62 0592 37.59+7.64 36.37+8.12 0.393
Ethnicity
Minority 20(40.8%) 41(55.4%)  0.113  24(38.7%) 37(60.7%)  0.015  29(41.4%) 32(60.4%)  0.037  24(39.3%) 37(59.7%)  0.024
Han 29(59.2%) 33(44.6%) 38(61.3%) 24(39.3%) 41(58.6%) 21(39.6%) 37(60.7%) 25(40.3%)
Education level
Bachelor or below 35(71.4%) 64(86.5%)  0.039  44(71.0%) 55(90.2%)  0.007  52(74.3%) 47(88.7%)  0.046  43(70.5%) 56(90.3%)  0.006
Master or doctorate 14(28.6%) 10(13.5%) 18(29.0%) 6(9.8%) 18(25.7%) 6(11.3%) 18(29.5%) 6(9.7%)
Staff type
Doctor 31(63.3%) 40(54.1%) 0595  35(56.5%) 36(59.0%)  0.951 41(58.6%) 30(56.6%) 0.259  40(65.6%) 31(50.0%)  0.176
Nurse 13(26.5%) 24(32.4%) 19(30.6%) 18(29.5%) 18(25.7%) 19(35.8%) 16(26.2%) 21(33.9%)
Others 5(10.2%) 10(13.5%) 8(12.9%) 7(11.5%) 11(15.7%) 4(7.5%) 5(8.2%) 10(16.1%)
Staff title
None or junior 13(26.5%) 35(47.3%) 0.040  19(30.6%) 29(47.5%)  0.158  29(41.4%) 19(35.8%)  0.561 18(29.5%) 30(48.4%)  0.091
Middle 17(34.7%) 23(31.1%) 23(37.1%) 17(27.9%) 20(28.6%) 20(37.7%) 22(36.1%) 18(29.0%)
Sub-senior or senior 19(38.8%) 16(21.6%) 20(32.3%) 15(24.6%) 21(30.0%) 14(26.4%) 21(34.4%) 14(22.6%)
Smoking (Yes) 14(28.6%) 7(9.5%) 0.006 11(17.7%) 10(16.4%)  0.842  12(17.1%) 9(17.0%) 0.981 10(16.4%) 11(17.7%)  0.842
Alcohol use (Yes) 25(51.0%) 28(37.8%)  0.148  30(48.4%) 23(37.7%) 0.232  32(45.7%) 21(39.6%) 0.499  30(49.2%) 23(37.1%)  0.176
Working department
Fever outpatient/ Emergency/ Isolation unit/ 8(16.3%) 11(14.9%) 0.826 9(14.5%) 10(16.4%) 0.906 10(14.3%) 9(17.0%) 0.359 11(18.0%) 8(12.9%) 0.386
ICU
Normal outpatient or inpatient unit 32(65.3%) 46(62.2%) 39(62.9%) 39(63.9%) 48(68.6%) 30(56.6%) 40(65.6%) 38(61.3%)
Others (Medical laboratory/ Pharmacy/ 9(18.4%) 17(238.0%) 14(22.6%) 12(19.7%) 12(17.1%) 14(26.4%) 10(16.4%) 16(25.8%)

Administrative department etc.)

ICU, intensive care unit. The bold values are significant P < 0.05.
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TABLE 3 | Prevalence of symptoms of acute stress, insomnia, depression, and anxiety stratified by pandemic-related factors and psychological characteristic factors.

Depressive symptoms

Anxiety symptoms

Acute Stress symptoms

Insomnia symptoms

No Yes P No Yes P No Yes P No Yes P
(n =49) (n=74) (n=62) (n=61) (n =70) (n=53) (n=61) (n=62)
COVID-19-related questions
Work requires contact with feverish or infected 5(10.2%) 10(13.5%) 0.583 7(11.3%) 8(13.1%) 0.757 8(11.4%) 7(13.2%) 0.765 8(13.1%) 7(11.3%) 0.757
patients (Yes)
Infected with COVID-19 (No) 49(100%) 74(100%) - 62(100%) 61(100%) - 70(100%) 53(100%) - 61(100%) 62(100%) -
People around you infected with COVID-19 (Yes) 1(2.0%) 6(8.1%) 0.306 4(6.5%) 3(4.9%) 1.000 4(5.7%) 3(5.7%) 1.000 2(3.3%) 5(8.1%) 0.449
Worried about infection (Yes) 25(51.0%) 66(89.2%) <0.001  38(61.3%) 53(86.9%) 0.001 43(61.4%) 48(90.6%) <0.001  36(59.0%) 55(88.7%)  <0.001
Time spent on pandemic information everyday 18(36.7%) 38(51.4%) 0.111 22(35.5%) 34(55.7%) 0.024 29(41.4%). 27(50.9%) 0.294 28(45.9%) 28(45.2%) 0.934
(>2h)
Time spent on pandemic information before sleep 17(34.7%) 41(55.4%) 0.024 24(38.7%) 34(55.7%) 0.059 24(34.3%) 34(64.2%) 0.001 22(36.1%) 36(58.1%) 0.015
(=30min)
Psychological characteristics
CBF-PI-15
Extraversion 11.31 £321 966+3.10 0.005 11.03+324 959+3.08 0.013 11.39+3.04 891+295 <0.001 10.97 +3.04 9.68+3.31 0.026
Agreeableness 1435+ 350 1416 +2.65 0.740 1439+327 14.08+2.73 0576 13.99+3.39 1457 £2.41 0291 1423+344 1424 +254 0.982
Conscientiousness 14.02 +£3.53 1359 +2.74 0454 13.89+3.38 13.64+274 0656 1367+350 13.89+242 0688 13.85+3.62 13.68+244 0.754
Neuroticism 16.08 £2.00 19.23+£2.18 <0.001 16.44 +2.17 19.54 £2.08 <0.001 16.90+2.40 19.40+2.17 <0.001 16.90+2.58 19.03 +2.19 <0.001
Openness 10.37 £4.25 1022+392 0.840 10283+4.12 10.33+£399 0.889 10.39+398 10.13+4.16 0.732 10.03+4.33 10.52 +£3.75 0.509
TCSQ
Positive 35.20 £ 6.51 30.59+6.80 <0.001 34.90 +£6.64 29.92+6.57 <0.001 34.47 £6.86 29.74+6.39 <0.001 3449 +7.10 30.40+6.40 0.001
Negative 2210+7.62 2581 +£594 0.003 22.71+7.31 2598+6.01 0.008 2341+755 2555+571 0.077 2328+7.72 2537 +580 0.092
PSSS
Strong(61-84) 36(73.5%) 32(43.2%) 0.001 46(74.2%) 22(36.1%) <0.001  48(68.6%) 20(37.7%) 0.001 40(65.6%) 28(45.2%) 0.023
Moderate or poor(12-60) 13(26.5%) 42(56.8%) 16(25.8%) 39(63.9%) 22(31.4%) 33(62.3%) 21(34.4%) 34(54.8%)

PSSS, Perceived Social Support Scale; TCSQ, Trait Coping Style Questionnaire; CBF-PI-15, The Chinese Big Five Personality Inventory-15. The bold values are significant P < 0.05.
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TABLE 4 | Logistic regression analysis of factors related to mental health symptoms.

Depressive symptoms

Anxiety symptoms

Acute Stress symptoms

Insomnia symptoms

Adjusted OR

95% ClI

Adjusted OR

95% ClI

Adjusted OR

95% CI

P  Adjusted OR

95% CI

Gender

Male

Female 1.84
Age 0.97
Ethnicity

Han

Minority
Education level

Bachelor or below

Master or doctorate
Worried about infection

No

Yes 3.43

Time spent on pandemic information before
sleep

<30min

>30min
CBF-PI-15

Extraversion

Neuroticism 1.75
PSSS

Strong(61-84)

Moderate or poor(12-60)

Ref
0.60-5.64
0.91-1.03

Ref
1.12-10.51

1.839-2.22

0.286
0.263

0.031

<0.001

0.51
1.08

3.06

0.19

1.91

4.68

Ref
0.14-1.86
0.97-1.10

Ref
1.08-8.65

Ref
0.04-0.86

1.48-2.47

Ref
1.68-13.03

0.310
0.355

0.035

0.030

<0.001

0.003

1.28
1.04

3.14

0.78
1.63

Ref
0.43-352
0.98-1.10

Ref
1.25-1.88

0.66-0.91
1.25-1.88

0.697 1.04
0.222 0.99

0.28

0.015

0.002
<0.001 1.41

Ref
0.40-2.68
0.94-1.05

Ref
0.09-0.86

1.19-1.67

0.940
0.767

0.026

<0.001

OR, odds ratio; ClI, confidence interval; CBF-PI-1, The Chinese Big Five Personality Inventory-15; PSSS, Perceived Social Support Scale.
Binary logistic regression controlled for gender and age (enter method) as well as other demographic factors, pandemic-related factors, and psychological factors significantly associated with a certain kind of mental health problem

(forward likelihood ratio method). The bold values are significant P < 0.05.
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resources situation in Kashi. The shortage and impaired medical
resources also aroused medical staffs’ worry and fear, which may
account for the higher prevalence of mental health problems
among them.

In this study, we identified that minority ethnicities were more
likely to have anxiety symptoms. A prior study done by Wang
also revealed that the Tibetan (minority) cancer inpatients had
a significantly higher incidence of anxiety than that of the Han
(majority) cancer inpatients (25). The differences in culture and
religious beliefs are thought to be the reason (25). Meanwhile,
another study compares the death anxiety between Han and
Tibetan ethnic group, showing that Tibetan respondents express
more death anxiety, fear of death, death avoidance, and escape
acceptance than the Han participants (26). Such differences are
considered to attribute to their different culture, religious beliefs,
and even implicit attitudes. On the contrary, a higher education
level was found as a protective factor for insomnia and anxiety
symptoms, which is consistent with previous studies (27, 28).
Compared with those with a higher degree, individuals with a low
education level may have more difficulty in understanding and
confronting the pandemic, which may lead to the fear of COVID-
19. Such fear may then particularly have an impact on the mental
health of medical stafts with a low education level.

Worrying about infection was also identified as another
factor associated with depressive symptoms while spending more
than 30 min on pandemic-related information before sleep was
also associated with acute stress symptoms. Some previous
studies have discovered the association between worry and
depression, which is consistent with our finding (29, 30). In
regards to the relationship between time spent on pandemic
information and acute stress symptoms, the association has not
been reported yet, despite a previous study reveals bidirectional
associations between the duration of mobile phone use and
various sleep and mental outcomes such as depression and
anxiety (31). Several mechanisms may explain the association. On
one hand, the myriad of information received may increase their
cognitive or emotional burden and increase their vulnerability
to depression and anxiety (32), which may result in their
vulnerability to acute stress. On the other hand, while the time
spent on pandemic information may reflect the worry about
the pandemic, stress reactivity is exacerbated by daily pandemic
worry (33). However, further study should be completed to
confirm this association.

We also found that the medical staffs who scored higher in the
neuroticism subscale of CBF-PI-15 were more likely to develop
depression, anxiety, acute stress, and insomnia symptoms,
while those who scored higher in the extraversion subscale
were less likely to suffer acute stress symptoms. Neuroticism
consists of a person’s tendency to experience negative feelings,
anxiety, and psychological distress (34), while extraversion
refers to the inclination to be energetic, sociable, and assertive,
and conscientiousness encompasses organization, self-discipline,
and determination (35). Several previous studies reveal that
neuroticism is positively associated with various psychological
problems, which is consistent with our study (36-39). At the
same time, higher levels of extraversion are also found to be
related to positive health outcomes (40).

Medical staffs who experienced more anxiety symptoms were
found to have poorer social support. The same result comes from
a cross-cultural study, in which resilience and social support are
universal interrelated protective factors for mental health (41).
Social support, which has been defined as information from
others that one is loved and cared for, esteemed and valued, and
part of a network of communication and mutual obligations (42),
is widely recognized to have a great impact on people’s health. It
can be distinguished into structural and functional measures, and
further measures can be divided into emotional, instrumental,
and informational support (43). Facing the pandemic, medical
staffs are in extreme need of functional measures of support,
especially the emotional ones and the informational ones. Thus,
obtaining better social support would help medical staffs reduce
their risk of suffering from mental health problems.

In summary, continuous psychological support would be
particularly important to medical staffs as the pandemic remains
prolonged. Special care should be paid to those of minority
ethnicities and those not well-educated. Besides, identifying the
medical staffs who are more neurotic and giving them more
special care may help to reduce their risk of experiencing
psychological distress. Helping medical staffs to handle their
worry and fear, to maintain good interpersonal relationship, and
to have access to necessary functional support also plays an
important role in the avoidance of negative health conditions.

To our best knowledge, this is the first study conducted
to systematically investigate mental health conditions and to
explore the related social psychological factors among medical
staffs in Xinjiang who experienced the second wave of the
COVID-19 pandemic. Our findings help to fill the gap in the
understanding of the mental health status of medical staffs in
Xinjiang during the resurgence period.

Our study has several limitations. First, due to the relatively
poor economic resources as well as great language differences in
Xinjiang, the study could hardly be conducted in a wider range.
Because of such inconveniences, the snowball sampling method
was used and the sample size was small in this survey, leaving
the coverage and representativeness of our study limited. Second,
this was a cross-sectional study, which means the associations
between mental health conditions and predictors could not
be considered as causal relationships. Third, all symptoms in
the survey were self-reported instead of being diagnosed by
profession, which may lead to report bias. Fourth, only medical
staffs were included in this study, thus their mental health
problems could not be compared directly with the public during
this second wave of the pandemic, which requires further
investigation. At last, other potential predictors, such as marital
status or history of physical illness, also need special attention.
However, this study only focused on some basic demographic
factors and psychological factors, and thus did not elaborate on
other possible related factors, which warrants further research.

CONCLUSION

In our study, the prevalence rate of depressive, anxiety, acute
stress, and insomnia symptoms was high among medical
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staffs in Kashi, Xinjiang who experienced the second wave
of the COVID-19 pandemic. Several factors were found to
be associated with mental health conditions. These findings
could help identify medical staffs at risk for mental health
problems and may help make precise mental health intervention
policies during the resurgence period. Our study may also
call for further research into Xinjiang during the COVID-
19 pandemic.
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In addition, compassion fatigue moderated the association between perceived stress
and PTSD.

Conclusion: The study elucidated the mechanisms underlying the association between
perceived stress and PTSD. Moreover, it emphasized the importance of long-term
monitoring of the mental health status of frontline medical staff who supported Wuhan.
The results can serve as reference for relevant medical and health departments to
formulate active interventions and preventive measures against PTSD for unsung heroes
who put their lives on the line during difficult times.

Keywords: perceived stress, post-traumatic stress disorder, COVID-19, frontline medical staff, Insomnia severity,
compassion fatigue

INTRODUCTION

In December 2019, a new type of coronavirus (SARS-CoV-2) was reported in Wuhan, China. The
World Health Organization (WHO) assigned the name COVID-19 to the resulting disease, which is
characterized by acute respiratory symptoms with varying severity. COVID-19 eventually became
a public health emergency at a global scale and led to tremendous impacts on public health (1).
At the peak of the crisis, a large number of medical professionals in China answered the call from
the government, and headed to Wuhan, the epicenter of the epidemic, to contain the situation (2).
At the time, the entire city was under lockdown, and the number of patients was overwhelming.
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The medical staff faced many challenges, such as excessive
workloads, ethical and moral conflicts, potential risk of infection
in the workplace, harsh living environments, and limited medical
supplies (3, 4). These factors were deemed to create high-
stress and high-pressure environments, which undoubtedly led
to serious psychological problems.

PTSD is a mental illness that most likely occurs in traumatized
individuals during or after emergencies. It refers to continued
trauma even after traumatic events, continued avoidance of
stimuli related to such events, numbness, and increased arousal
symptoms (5). PTSD consists of various dimensions, such as
intrusion, avoidance, negative cognitive and emotional changes,
and hyper-arousal (6). Previous studies found that medical
staff developed varying degrees of PTSD symptoms during the
COVID-19 epidemic, which indicated that they also suffered
from PTSD-related symptoms (7, 8). As a result of the
difficult working and living environments in Wuhan during the
lockdown, the designated medical staft faced heavy stress and
psychological distress, which increased the risk of developing
PTSD symptoms (4). Moreover, medical staff with PTSD re-live
their work experience in Wuhan through nightmares or vivid
and intrusive memories, which are frequently accompanied by
strong fears and physical sensations (9). These symptoms can
last for at least a few weeks and can exert a serious impact on
family, education, occupation, and other important life aspects
of the medical staff. Thus, understanding the possible causes
and influencing factors that render the medical staff assigned
to Wuhan during the lockdown more vulnerable to PSTD is
very important under the normalization of epidemic prevention
and control.

Medical personnel, such as doctors and nurses, obtained
direct contact with patients with COVID-19 due to the nature
of the profession. Even with personal protective equipment,
the possibility of becoming infected aroused fear among
them, especially during the prophase of the epidemic where
less was known about the new strain of virus. Knowing
that no effective treatment or medicine exists to combat
the disease created an enormous pressure on medical staff.
Stress is the adaptive response of individuals to internal
or external threat (10). Specifically, perceived stress refers
to the degree of pressure assessed by an individual about
events encountered and their ability to cope (11). During
major public health emergencies, such as the COVID-19
epidemic, medical staff undergo pressure as a result of
the challenges they face on a daily basis (4, 12). Previous
research found that perceived stress is strongly correlated to
PTSD (13).

Based on the diathesis-stress models of PTSD, traumatic
events, such as the COVID-19 epidemic, were the main stimulus
factors for PTSD symptoms among frontline medical staff.
Moreover, the interaction with susceptibility factors is associated
with the development of PTSD (14). Perceived stress was one
of the psychological susceptibility factors of PTSD, such that
individuals who underwent trauma were more likely to develop
PTSD when faced with high levels of psychological susceptibility.
Thus, this study proposes the following hypothesis:

Hypothesis 1: During the COVID-19 epidemic, the perceived
stress of frontline medical staff is predicted to significantly
increase PTSD.

During the early stages of the COVID-19 outbreak, insomnia
was one of the main psychological conditions faced by the
medical staff in Wuhan (15). Relevant research found that the
prevalence of insomnia as a result of the COVID-19 epidemic
among medical staff ranged from 32.0 to 49.9% (16, 17), which
suggested that insomnia exerted serious impacts on physical and
mental health. Adequate sleep is one of the important conditions
necessary for the maintenance of physical health. Regrettably,
this condition is extremely difficult to achieve for medical staff
who worked in Wuhan during the lockdown. As such, they
were required to deal constantly with unexpected emergencies
and sudden changes in surroundings, which may lead to
various sleep-related problems (18). The existing conditions,
such as risk of infection, shortage of medical supplies, and
inconclusive treatment plans increased the level of stress, which
only aggravated sleeping problems (16, 19). Inevitably, medical
staff with high levels of perceived stress are more likely to suffer
from insomnia. Moreover, previous studies demonstrated that
sleeping problems are closely related to PTSD (20). In fact,
insomnia is one of the core symptoms of PTSD, which further
indicates the correlation between insomnia severity and PTSD
(6). In summary, medical staff with high levels of perceived
stress are susceptible to insomnia, which can increase the chances
of developing PTSD symptoms. Thus, this study proposes the
following hypothesis:

Hypothesis 2: During the COVID-19 epidemic, the perceived
stress of frontline medical staff can influence PTSD through
the mediating effect of insomnia severity.

Compassion fatigue is an important factor related to the work
pressure of medical staff (21), which is defined as secondary
traumatic stress experienced by medical staff by witnessing the
suffering of patients (22). Compassion fatigue originates from the
“cost of caring” of frontline medical staff to patients suffering
from psychological distress caused by COVID-19 (23). Medical
staff during the COVID-19 outbreak worried about transmitting
the virus to their families and friends albeit unintentionally
(24). Such prolonged stress is highly likely to cause compassion
fatigue. Compassion fatigue is a state of physical, emotional,
social, and spiritual exhaustion of medical staff, which is caused
by stress associated with prolonged contact with COVID-19
patients and intense fear of infection (25). Furthermore, health
care workers suffering from compassion fatigue may be afraid
of patients they care for, causing them to show avoidance
behaviors in the doctor-patient relationship (26), which could
be a way for them to cope with tremendous pressure. Many
studies report that medical staff are normally full of compassion,
which is an important quality required to provide patients
with high-quality medical care (27). In general, medical staff
can convert perceived stress into motivation to help patients,
which encourages them to overcome the difficulties of their
profession. However, in the case of prolonged work-related stress,
they experience energy depletion and exhaustion, which leads

Frontiers in Public Health | www.frontiersin.org

19

July 2021 | Volume 9 | Article 666460


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Mei et al.

Between Perceived Stress and PTSD

to feelings of powerlessness, negative and intrusive thoughts,
increased mental distance from the profession and patients, and
eventually emotional fatigue (28). Based on the conservation
of resources theory proposed by Hobfoll (29), individuals with
sufficient resources to cope with demands from the internal and
external environments are under less pressure. An individual
can derive these resources intrinsically or extrinsically. Frontline
medical staff are required to display great compassion when
caring for COVID-19 patients. However, they may be unable
to obtain sufficient resources to meet this demand due to the
medical environment and pressure at the time. In this manner,
their internal resources can be exhausted and cause symptoms of
compassion fatigue, such as burnout and trauma. The fact that
the symptoms of compassion fatigue and PSTD overlap indicates
that compassion fatigue can aggravate PTSD symptoms. Thus,
this study proposes the following hypothesis and the specific
model hypothesis is shown in Figure 1.

Hypothesis 3: Compassion fatigue plays a moderating role in
the relationship between perceived stress, insomnia severity,
and PTSD symptoms.

METHODS

Participants and Procedures

This study was conducted in August 2020. The researchers
recruited medical staff from a northeast province, who provided
support in Wuhan, Hubei Province during the lockdown due
to the COVID-19 outbreak. The inclusion criteria were as
follows: (1) the frontline medical staff were assigned to local
hospitals in Wuhan to assist in epidemic control and prevention
during the early stages of the COVID-19 outbreak. (2) The
frontline medical staff provided their services for at least one
and a half months. The exclusion criteria were as follows: (1)
participants with incomplete questionnaires and (2) frontline
medical staff restricted by their physical health to complete
the questionnaire. A total of 1,209 frontline medical staff in a
province in the northeast of China supported Wuhan in the fight
against COVID-19. Among them, 659 frontline medical staff did
not participate in the investigation due to work reasons, physical
health, and failure to meet the inclusion criteria during the
investigation. Thus, the conservative response rate was estimated
to be 45.5%. After considering health and safety, the study used
electronic questionnaires, which were distributed via a popular
social network smartphone application called WeChat. Finally,
a total of 550 questionnaires were collected for the study. After
screening, a total of 516 questionnaires were returned for a valid
response rate of 93.8%. Before data collection, the participants
provided written informed consent and verbally confirmed the
consent to the researchers.

Instruments

PTSD Checklist-Civilian Version

The PCL-C is a widely used checklist to assess the PTSD status of
patients after traumatic events and is used to measure the level of
PTSD in medical staff (30). The PCL-C is composed of 17 items,
which are rated using a five-point Likert-type scale to assess three

symptom clusters, namely, re-experience, avoidance/numbing,
and hyper-arousal. The total scores range from 17 to 85 (31). The
higher the score, the more severe the PTSD symptoms. Moreover,
participants who scored 38 or above are considered to have PTSD
(32). Previous studies on emergencies reported that the scale
displayed good reliability and validity (33). In the current study,
the Cronbach’s alpha coefficient for PTSD was 0.909.

Perceived Stress Scale

The Perceived Stress Scale (PSS) is composed of 10 items that
evaluate the perceived stress of participants over the past month
(34). Each item is rated using a five-point Likert-type scale (0
= never; 1 = almost never; 2 = sometimes; 3 = fairly often; 4
= very often). The total scores range from 0 to 40 points. The
higher the score, the higher the level of perceived stress. Other
studies widely used the scale, which displayed good reliability and
validity (35). In the current study, Cronbach’s alpha coefhicient for
the PSS was 0.712.

Insomnia Severity Index

The Insomnia Severity Index (ISI) is mainly used to assess the
severity of subjective insomnia of participants in the past two
weeks (36). The scale is composed of seven items, which are
rated using a five-point Likert-type scale (0 = no problem; 4 =
very severe problem). The total scores range from 0 to 28 points
and are categorized into no insomnia (0-7), subthreshold (8-
14), moderate (15-21), and severe (22-28) forms of insomnia.
The scale displayed high reliability and validity in other studies
(37, 38). The study established Cronbach’s alpha at 0.923 as the
reliability coefficient of the scale.

Compassion Fatigue Short Scale

Furthermore, the study employed Compassion Fatigue Short
Scale (CFSS) developed by Adams, Boscarino, and Figley
to evaluate compassion fatigue (39). The scale includes two
dimensions, namely, (1) a five-item secondary trauma scale, and
(2) an eight-item job burnout scale. The participants selected
appropriate options based on their true feelings during the
COVID-19 epidemic and rated each item using a 10-point Likert
scale ranging from 1 (rarely/never) to 10 (very often) (40). The
scale has been widely applied to Chinese emergency workers and
displayed excellent constructs and cross-validation (40). Other
studies in China reported the good reliability and validity of the
scale and the excellent reliability of the subscales. The total scale
was constructed in accordance with the original CF-Short Scale
(39, 41). The current study found a Cronbach’s alpha coefficient
of 0.896.

Data Analysis

Descriptive analysis was used for the basic sociodemographic
characteristics of the participants, whereas correlation analysis
was used to examine the associations among research variables.
SPSS 24.0 (IBM Crop) and a PROCESS 3.2 macro were used
to analyze the research variables. Statistical significance was set
to P < 0.05. Moreover, the study employed one-way ANOVA
to analyze differences between sociodemographic variables in
PTSD. Multiple linear regression and the PROCESS macro were
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FIGURE 1 | The conceptional framework of the moderated mediation model.

used to verify the mediating effect of insomnia severity and the
moderating effect of compassion fatigue on all paths of the model.
Finally, the study used 95% bootstrap confidence intervals (95%
CI) based on 5,000 bootstrapped samples.

RESULTS

Sample Characteristic

The study surveyed 516 medical staff who provide support in
Wuhan to contain the spread of COVID-19. The age ranged
from 21 to 65 years (mean = 37.74 years, SD = 8.87). The
sample was composed of 415 (80.42%) women and 101 (19.58%)
men, out of which 130, 349, and 37 participants had obtained a
bellow university degree, university degree, and master’s degree
or above, respectively. Furthermore, 119, 376, and 21 participants
were single, married, and divorced/widowed, respectively. One-
way ANOVA found a statistical significance between gender and
between those who were or were not worried about exposure
to patients without symptoms. Table 1 provides the descriptive
statistics of the participants.

Preliminary Analyses

Table 2 displays the means, standard deviations, and bivariate
correlations between research variables, which were positively
correlated and exhibited significant statistical significance.

Testing for the Mediation Effect

This study employed multiple linear regression as proposed
by Baron (42) to verify the mediation model of the study.
As a result, the study constructed three models to verify the
mediating effect of insomnia severity on the relationship between
perceived stress and PTSD. Model 1 indicated that perceived
stress had a significant predictive effect on PTSD (8 = 0.458, P
< 0.001), whereas model 2 pointed to the significant predictive

effect of perceived stress on insomnia severity (8 = 0.482, P
< 0.001). Finally, when perceived stress and insomnia severity
were included into the regression model as predictors, the study
found that the predictive effect of PTSD remained significant.
Furthermore, the study used SPSS-PROCESS macro (model 4) to
further test the mediation model, which is based on the bootstrap
method. The result indicated that 95% CI does not contain 0 [95%
CI = (0.376, 0.583)], which indicates that perceived stress is not
only related to PTSD but also indirectly related to PTSD through
insomnia severity. For more information, see Table 3.

Testing for the Moderated Mediation Effect
As displayed in Table 4, perceived stress (8 = 0.274, P < 0.001)
but not compassion fatigue (8 = 0.045, P > 0.05) can significantly
predict insomnia. However, the interaction terms of perceived
stress and compassion fatigue (8 = 0.003, P > 0.05) remained
non-significant in predicting insomnia severity.

Thus, compassion fatigue does not moderate the relationship
between perceived stress and insomnia severity. In the next
step, the study used PTSD as the dependent variable to verify
whether compassion fatigue plays a role in moderating the
relationship between perceived stress and PTSD as well as
between insomnia severity and PTSD. The results indicated that
the interaction between perceived stress and compassion fatigue
could be significant in predicting PTSD (8 = 0.011, P < 0.001).
In other words, compassion fatigue moderated the direct effects
of the moderated mediation. However, the interaction between
insomnia severity and compassion fatigue in predicting PTSD
was statistically non-significant (8 = 0.003, P > 0.05). Thus,
compassion fatigue does not exert a moderating effect on the
relationship between insomnia severity and PTSD.

To further verify the moderated mediation model, the study
applied the PROCESS macro method (model 59), which is based
on the bootstrap method. The result indicated that compassion
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TABLE 1 | Demographic characteristics of the participants and associations with
PTSD (n = 516).

Variable N (%) PTSD F/t
Gender 1.46*
Female 415 (80.42) 26.08 +9.08
Male 101 (19.58) 27.38 £8.24
Age 0.95
21-35 249 (48.26) 26.67 + 8.50
36-50 212 (41.09) 28.06 +8.78
51-65 55(10.65) 25.56 +5.95
Education 1.25
Below University 130 (25.19) 27.09 + 8.38
degree
University 349 (67.64) 27.15+8.55
degree
Master’s degree 37 (7.17)  26.97 £7.46
or above
Marital status 0.94
Single 119 (23.06) 26.07 +7.92
Married 376 (72.87) 27.32 +£8.53
Divorced/widowed 21 (4.07)  29.67 +8.75
Employee type 1.28
Nurse 328 (63.57) 27.62 +8.59
Doctor 101 (19.57) 26.94 +£9.43
Medical 62 (12.02) 2513 +£5.32
technician
Other 25(4.84) 26.40 +7.64
Technical title 0.80
Other 16 (3.10) 28.50 +9.23
Junior 231 (44.77) 27.02 +8.37
Intermediate 153 (29.65) 26.77 +7.87
Senior 116(22.48) 27.62 +9.16
Daily working hours 1.22
during the epidemic
<9h 222 (43.02) 26.19+7.76
9-10h 101 (19.57) 27.31 £7.47
11-12h 40 (7.75)  29.00 +9.88
>12h 1563 (29.66) 27.88 £ 9.39
Are you worried about 1.73*
being exposed to
asymptomatic
infections
Yes 354 (68.6) 28.18 £8.70
No 162 (31.4) 24.83+7.29

‘P <0.05"P <0.001.

fatigue moderates the relationship between perceived stress and
PTSD because the 95% CI does not contain 0 [95% CI =
(0.005, 0.018)]. However, compassion fatigue did not moderate
the relationship between perceived stress and insomnia severity
[95% CI = (—0.001, 0.008)] and between insomnia severity
and PTSD [95% CI = (-0.002, 0.008)]. To further illustrate the
moderating effect of compassion fatigue, the study used a simple
slope test. As shown in Table5 and Figure 2, high levels of
perceived stress were associated with high levels of PTSD (Bgimple

TABLE 2 | Descriptive statistics and correlation among variables.

Variables 1 2 3 4
PTSD 1
PS 0.46** 1
IS 0.69* 0.48* 1
CF 0.62** 0.45" 0.51* 1
M 27.13 17.76 8.18 30.96
SD 8.42 5.23 5.87 17.49
PS, perceived stress; ISI, insomnia severity index; CF, compassion fatigue.
P <0.01.
TABLE 3 | Mediated regression analysis for PS and ISI on PTSD.
Variable Model 1 Model 2 Model 3
(PTSD) (1s1) (PTSD)

B t B t B t
PS 0.458 11.685*  0.482 12.458™*  0.163 4.564**
[S] 0.613 17.190"*
R? 0.210 0.232 0.499
F 136.541* 166.216* 255.143"
PS, perceived stress; ISI, insomnia severity index; CF, compassion fatigue.
*P < 0.001.
TABLE 4 | Testing the moderated mediation effect of CF.
Variable B SE t
Mediator variable model (Outcome: ISI)
PS 0.274  0.068 3.976*
CF 0.045 0.048 0.944
PS x CF 0.003  0.002 1.647
Dependent variable model (Outcome: PTSD)
PS —0.132  0.096 —1.365
IS 0.577  0.094 6.098**
CF —0.103  0.054 —1.890
PS x CF 0.011 0.003 3.559"**
ISI x CF 0.008  0.002 1.185

PS, perceived stress; ISI, insomnia severity index; CF, compassion fatigue.
P < 0.001.

=0.415,t =4.562, P < 0.001) among individuals with high levels
of compassion fatigue. However, for individuals with low levels
of compassion fatigue, the moderation effect was non-significant
(Bsimple = 0.020, £ = 0.306, P > 0.05).

DISCUSSION

The study aimed to explore the potential connections between
PTSD, perceived stress, insomnia severity, and compassion
fatigue among medical staff from the northeast province who
provided medical support in Wuhan during the lockdown
due to the COVID-19 outbreak. The study found that 10.5%
of the medical staff were reported with PTSD symptoms.
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TABLE 5 | The moderating effect of compassion fatigue.

Variables Effect Boot 95% CI

Conditional indirect effect analysis

1 SD below the mean 18.471 0.020 (—0.108, 0.149)
Mean 30.957 0.217 (0.106, 0.329)

1 SD above the mean 48.444 0.415 (0.236, 0.594)

This result is in close agreement with those found for rapid
systematic reviews and meta-analyses on the reported rates of
PTSD among medical staff during the COVID-19 pandemic
(43). However, this rate for PTSD was higher than those of
the Chinese public (4.6%) one month after the COVID-19
outbreak in China (44) and a similar report on PTSD (10.4%)
among Chinese adolescents in June 2020 (45). This comparison
highlighted the importance of paying attention to the PTSD
status quo of frontline medical workers in Wuhan during the
fight against COVID-19. Furthermore, the current study was
conducted in August 2020. In terms of the timeframe, relevant
studies illustrated that PTSD displayed a downward trend over
time after traumatic events (46). However, the current study
found that after 6 months of supporting Wuhan, the levels
of PTSD symptoms of the medical staff remained relatively
high. Therefore, even during the normalization phase of the
epidemic, offering and implementing psychological interventions
for medical staff with PTSD symptoms are considered very
important. In addition, the study found a statistical significance
between gender differences and whether the participants were
concerned about exposure to asymptomatic infection and PTSD

symptoms. The results suggested that men were more likely
to exhibited PTSD symptoms than women, which is consistent
with the results of a study conducted during the COVID-19
epidemic (8), although contrary to the results of other studies
on COVID-19 (47). The differences could be the result of
differences in the times when these studies were conducted.
Female medical staff may display PTSD symptoms when they first
participated in the fight against COVID-19, which disappeared
over time (48). In addition, female medical staff also tended
to pay more attention to their own experiences and feelings,
and are more willing to express their emotions with family and
friends, which is conducive to for the self-regulation of emotions
(49). However, male medical staff may opt out of self-emotion
regulation, such that they recover more slowly than women
and show more PTSD symptoms. Similarly, medical staft who
were concerned about asymptomatic infection are more likely to
exhibit PTSD symptoms. A possible reason for this finding is that
during the COVID-19 outbreak, medical staff worked in high-
risk environments, which led to concerns about potential health
hazards (7), and, thus, asymptomatic infection. These results
indicated that increased attention should be paid to the PTSD
symptoms displayed by medical staff and that effective measures
should be taken to alleviate these symptoms in the future.

As expected, insomnia severity mediated the effect of
perceived stress on PTSD, which confirmed the above hypothesis.
In the process of supporting Wuhan against COVID-19, the
medical staff faced tremendous pressure in the form of shortage
of medical supplies and stress as a result of the lack of effective
treatment of the disease at the time (50, 51). During the
COVID-19 epidemic, workplace stress for medical staff is an
important factor that should be considered as well as other
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problems, such as lack of sleep, because perceived stress is a
risk factor for the development of sleep issues among frontline
medical staff (52, 53). This suggestion applies to the concept
of allostasis stress proposed by Sterling and Eye (54). If an
individual is under extreme stress for a prolonged period of
time, then an allostasis state of mind and body occurs, which is
manifested in various forms, such as sleep disorders and excessive
emotional arousal. Previous studies reported that COVID-19
reduced the sleep quality of individuals during the epidemic (55),
which increases the risk of infection among frontline medical
staff due to direct contact with patients with COVID-19 (56).
Under such circumstances, frontline medical staff with perceived
high levels of stress may experience sleep disorders. In turn,
medical staff with poor sleep quality are prone to PTSD-related
symptoms (57). Furthermore, sleep problems, such as insomnia
and nightmares, are considered common symptoms of PTSD,
which suggests that medical staff with poor sleep quality are
more vulnerable to PTSD symptoms (58). Thus, the current study
proposes that sleep-related problems mediate the relationship
between perceived stress and PTSD among frontline medical
staff. Relevant studies demonstrated that good sleep quality plays
an important role in restoring neurobehavioral function and
in alleviating psychological distress, such as depression, stress,
and PTSD (59). Therefore, relevant agencies should reset work
schedules, promote frequent breaks during work shifts (60), and
establish a shift work model that respects the health and wellbeing
of medical staff (61). These measures can provide medical staff
with a good sleeping environment to enhance immunity, which
may reduce stress and PTSD.

The results indicated that compassion fatigue only moderates
the association between perceived stress and PTSD. This
moderating effect is very significant among medical staft with
high levels of compassion fatigue, whereas no moderating effect
was observed for medical staff with low levels of compassion
fatigue. Individuals with high levels of compassion fatigue will
exhibit a state of physical and mental fatigue and reduced
pleasure and satisfaction at work, which results in a general
decline in energy and ability to help and rescue others
(62, 63). Compassion fatigue mainly comes from secondary
traumatization, which is different from primary traumatization.
It emphasizes on the cumulative effect of stress caused by
continuous expression of empathy of frontline medical staff
toward COVID-19 patients (64). On the other hand, primary
traumatization is defined as a stress response of an individual
from directly experiencing a traumatic event. The effect is
obvious in a high compassion fatigue state, but in a low level of
compassion fatigue state, exhaustion can turn into compassionate
satisfaction, the pleasure and satisfying feeling that comes
from helping others. During the COVID-19 epidemic, frontline
medical staff faced tremendous levels of stress, treated a large
number of patients, lacked equipment, had to use unfamiliar
equipment, and lacked specific evidence that could be used to
guide disease treatment (65). Thus, they were exposed to the risk
of developing compassion fatigue, which is conceptualized as a
response to indirect exposure to traumatic events. Individuals
who reported more severe PTSD symptoms also reported high
levels of compassion fatigue (66). According to the compassion

fatigue model (CFM), everyone has their own balance of
resources. Frontline medics always facing tremendous pressure
from their working environments, if they lack resources to cope
with the pressure, they will experience severe personal distress.
Once the balance of resources is broken, medical staff will suffer
from compassion fatigue and show symptoms of PTSD (67).
However, this study did not observe the moderating effect of low
levels of compassion fatigue. The reason for this result may be
that previous studies observed high levels of compassion in a
large proportion of frontline medical staff who participated in
the rescue. One study suggested that when medical staff believed
in their causes, such as rescuing patients with COVID-19 and
saving lives, such positive beliefs and thoughts may have provided
them with a sense of accomplishment and satisfaction, which,
in turn, eased their fears and provided protection from stressful
events that may result in PTSD symptoms (68). Thus, the goal of
compassion fatigue research is to help caregivers to build strong
psychological resilience to enrich their internal resources, so they
can quickly recover from traumatic experiences and maintain
efficient and high function work performances (62). Effective
strategies to prevent and control compassion fatigue are through
internal self-awareness and efficient self-care and management.
Health managers should encourage frontline medical staff to
recover from compassion fatigue by improve communication
skills, self-expression, and self-compassion (69).

The study has several limitations. First, this study was
based on a cross-sectional survey. Thus, pinpointing the
causal relationships between research variables is impossible.
Furthermore, the research was based on a questionnaire.
Therefore, the results may be prone to subjectivity and reliability.
Lastly, the study only explores the relationship between insomnia
severity and compassion fatigue between perceived stress and
PTSD. Thus, future research should explore the relationship
between other variables.

Despite these limitations, the current study shed light on the
relationship between perceived stress and PTSD and emphasized
that PTSD among frontline medical workers in the fight against
the COVID-19 epidemic largely remains a concern. Moreover,
the study confirmed that perceived stress is not only directly
related to PTSD but also indirectly related to PTSD through
insomnia severity with the moderating role of compassion fatigue
on the direct path. Therefore, the study provided reference
for the formulation of psychological intervention programs for
frontline medical staft affected by PTSD during other similar
public health emergencies.
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Effect of EAP Psychological

Intervention on Improving the Mental
Health of Medical Workers Under the
Novel Coronavirus Epidemic in China

Jun Xu'?, Xia Liu™, Yundan Xiao, Xiaohui Fang, Yingsheng Cheng and Jinping Zhang*

The Sixth People’s Hospital Affiliated to Shanghai Jiaotong University, Shanghai, China

Background: Due to the novel coronavirus epidemic, medical workers are under
immense psychological pressure. As such, the East Campus of Shanghai Sixth People’s
Hospital actively adopted the Symptoms Checklist 90 (SCL-90) to evaluate the mental
health of hospital staff before and after the psychological intervention from the Employee
Assistance Program (EAP).

Methods: Medical workers from the East Campus of Shanghai Sixth People’s Hospital
were recruited for this study. Psychological evaluations were conducted using the
SCL-90, with a score of >160 regarded as a positive result, or in other words, an
indication of abnormal psychological symptoms. The EAP adopted different forms
of psychological interventions for healthcare professionals, and participation in these
measures was entirely voluntary. Medical workers completed the SCL-90 again after
participating in the psychological intervention, and we analyzed the changes between
their two assessments.

Results: Of the 1,198 total medical staff present at the hospital, 844 participated in the
initial survey, while only 652 completed the survey a second time (i.e., post-psychological
intervention). Multivariate logistic regression analysis found that the psychological status
of hospital staff was correlated with gender, education background, and fertility status
(P < 0.05). The results showed that, compared with women, men’s mental health
status was better, with an OR value of 0.598 (0.372-0.962). Groups with high schooal,
junior high school, and below education levels were at higher risk of psychological
problems, with OR values of 23.655 (2.815-198.784) and 9.09 (2.601-31.801),
respectively. Administrative occupations and having two or more children were protective
factors for mental health, and the OR values were 0.400 (0.175-0.912) and 0.327
(0.152-0.703), respectively.

Following the psychological intervention, we found that the mental health of hospital
workers improved, as indicated by their second SCL-90 evaluations, although the
proportion of medical staff willing to participate in the second evaluation was lower than
the initial assessment. There were differences in the SCL-90 scores among different
occupations, and there were also differences in the scores of employees of different
occupations who had participated in the two evaluations. The employees of different
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Psychological Intervention on Improving Mental Health

positions who participated in the two evaluations were matched and analyzed and
found that the depression and anxiety of the doctor group were significantly reduced.
In the nursing group, the total score, somatization, interpersonal sensitivity, depression,
and anxiety were significantly reduced. In the medical technician group, depression,
anxiety, and paranoia were reduced considerably. Among office staff, no significant
differences were found. Among workers, the total score, depression, and anxiety were

Conclusion: Hospitals have the potential to alleviate and reduce the psychological
pressure placed on medical staff members through the EAP, which can actively
adopt intervention and guidance measures. The findings of this study have important
implications, as reducing abnormal psychological symptoms of healthcare professionals

employee assistance program,

EAP psychological intervention, SCL-90

Xu et al.
significantly reduced.
can be helpful in the fight against the coronavirus epidemic.
Keywords: novel coronavirus,
psychological evaluation, medical workers, psychological changes
INTRODUCTION

In December 2019, the novel coronavirus outbreak occurred
in China, and the virus has now been listed as a first-level
medical prevention and control event at the national level
(1). The World Health Organization (WHO) named the virus
“novel coronavirus,” that is, CoV-2019. The pathogen is primarily
transmitted by respiratory droplets and is highly contagious
(2). Infection rates are increasing exponentially worldwide,
and the mortality rate is high in some countries. However,
the virus was well-controlled in China because public health
authorities responded promptly, implementing strict control
measures throughout the country (3). Previously, China has
faced outbreaks of severe acute respiratory syndrome (SARS) and
bird flu, which led to psychological disorders in a large number
of people (4). Thus, given previous experience in managing
severe disease outbreaks such as SARS (3), China has prioritized
mental health counseling from the beginning of the novel
coronavirus epidemic. Early on in the disease outbreak, when the
numbers of confirmed cases and deaths were increasing, many
members of the public (5), especially medical staff, experienced
psychological symptoms such as anxiety and tension (6). If
mental health challenges like these are not efficiently resolved,
severe mental illness may develop, affecting productivity and
safety in the workplace.

The East Campus of Shanghai Sixth People’s Hospital, as
the only third-level hospital in the Nanhui area, has assisted
in diagnosing, investigating, and isolating the novel coronavirus
infections in the Pudong area since the beginning of the
epidemic. Under these circumstances, the medical staff faced
tremendous physical and psychological pressure, giving rise to
mental health issues. During the early stage of the epidemic,
the Trade Union department of the hospital considered the
psychological challenges employees were facing and launched the
Employee Assistance Program (EAP), which includes different
forms of psychological intervention (7). The EAP is a systematic
and long-term assistance and welfare program for employees.

Through the program, mental health professionals diagnose
individual employees, advise the hospital organization, and
provide professional guidance, training, and consultation.

In this study, we used the Symptom Checklist 90 (SCL-90) to
evaluate the psychological well-being of hospital staff members
(8). The SCL-90 is one of the most well-known mental health test
scales in the world (9) and measures nine aspects of psychological
well-being. Next, we analyzed the psychological changes of
employees during different periods of the epidemic. We also
carried out a unified analysis of staff members with higher SCL-
90 scores to assess the epidemic’s effects on individuals with
mental illnesses.

The Hospital Trade Union considered the psychological state
of medical staff members based on their SCL-90 scores and,
according to severity, adopted different forms of psychological
interventions. For staff members with SCL-90 scores indicating
severe mental illness, the EAP intervened individually through
effective professional psychological counseling measures,
including small class videos and WeChat public classes. We
then analyzed changes in the employees’ psychological states
before and after the EAP psychological intervention and
further explored the psychological impacts of the epidemic on
healthcare professionals.

RESEARCH METHODS

Ethics

This study was approved by the Ethics Committee of the Eastern
Campus of the Sixth People’s Hospital of Shanghai, with ethics
approval No. 201807-11. All participants provided informed
consent before taking the survey.

Subjects

The inclusion criteria were: [J the staff at our hospital O who
consented to questionnaires and psychological intervention. A
total of 1,198 medical workers were included in this study
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1198 staff of the hospital were included.

354 employees refused to

participate

Sign informed consent form

|

844 questionnaires were valid for the first time.
2020. 2.17 - 2020.2.21

Statistical analysis of data

182 employees refuse

to participate

652 questionnaires were valid for the second time

2020.3.21 - 2020.3.27.

l

Summary of twice data analysis

FIGURE 1 | Research design flowchart.
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FIGURE 2 | Comparison of the number of people in different majors participating in the two assessment.
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TABLE 1 | Validity and reliability of the SCL-90 questionnaire.

Item Somatization Obsessive Interpersonal sensitivity Depression Anxiety Hostile Terror Paranoia Psychosis
compulsive

Whole sample (n = 844)

Cronbach alpha coefficient 0.83 0.81 0.89 0.81 0.80 0.73 0.79 0.78 0.80

Test-retest correlateion 0.86 0.83 0.77 0.93 0.84 0.78 0.80 0.89 0.77

Correlation with whole score 0.82 0.88 0.80 0.85 0.85 0.79 0.82 0.85 0.82

from the hospital. All questionnaires were reported online by
voluntary participation.

Study Design

This study wused interventional clinical observation and
psychological evaluation before and after the intervention. The
study design flow chart is shown in Figure 1.

Psychological Evaluation

Psychological well-being was evaluated by the SCL-90,
which includes nine factors (8): somatization, interpersonal
sensitivity, obsessive-compulsive symptoms, anxiety, depression,
hostility, paranoia, terror, and psychosis. The test quantifies the
psychological status of individuals in the last week through a
five-point Likert scale (8), with higher scores indicating more
severe mental health symptoms: 1 = none, 2 = very light, 3 =
moderate, 4 = heavy, and 5 = serious. The number of positive
items in the SCL-90 is >43, and the score of any one of these
items is >2 points. A score of >160 points is considered a
positive score, while a total score of >200 points indicates
obvious psychological problems. A total score of >250 points
indicates that psychological help is needed immediately.

The SCL-90 Questionnaire

The SCL-90 questionnaire was prepared for this study through
the https://www.wjx.cn/ website and its reliability and validity
are analyzed. Based on a literature search (10) and expert
consultation, a general questionnaire was created based on
specific circumstances due to the epidemic that may affect the
psychological well-being of hospital workers. In addition to
specific questions related to the psychological status, the survey
also asked about a healthcare worker’s age, sex, education, length
of service, professional title, position, type of post, number of
siblings, marital status, fertility, parents, and previous first-line
work experience with an epidemic (such as SARS). According to
the degree of close contact with COVID-19 patients, positions
were divided into seven types: aid to Hubei, the Shanghai
Public Health Center, the fever clinic, internal medicine,
surgery, pediatrics, and the emergency department. Hospital staff
members answered the survey questions by scanning the QR code
for 5 days; the platform’s link was closed on the sixth day to collect
the data. The contents of the questionnaires in the subsequent
follow-up were the same.

EAP Psychological Intervention
We analyzed and summarized the data from employees whose
SCL-90 score was >160, and especially those with scores

>200. The total symptom index was >2, and the number
of positive items was >43. Since employee participation was
completely voluntary and privacy was ensured, the hospital
union adopted the EAP psychological assistance program
to provide group intervention or individual intervention as
follows (1) For individuals with a total score of >250,
the hospital adopted a one-on-one psychological counseling
service to provide a personal intervention with strict privacy.
(2) The hotline was accessible to provide psychological
assistance for public welfare (hotline: 021-64376570, 021-
34141539, available Monday-Friday, 9:00-22:00). (3) The
hospital organized different resources: a free EAP psychological
website, psychological training, counseling through a series of
micro-courses (once or twice a week for 15min each), and
WeChat meetings (conducted in small groups).

Statistical Analysis

The data were analyzed by SPSS 22.0, the counting data
were expressed as a percentage, and the measurement
data were expressed as X =+ s. Chi-square test, t-test,
U test, Welch’s test, and the Brown-Forsythe test were

used for comparison between groups. A multinomial
logistic regression model was wused for multivariate
analysis. P < 0.05 indicated that the difference was

statistically significant.

RESULTS

Baseline Information

The first questionnaire was distributed from February 17-21,
2020. The second questionnaire was distributed from March 21—
27, 2020. Regarding the initial assessment, a total of 844(70.5%)
valid questionnaires were collected, which included 155 doctors
(18.02%), 392 nurses (45.58%), 77 personnel with medical skills
(8.95%), 52 administrative staff members (6.05%), and 184
other hospital workers (21.4%). Regarding the second evaluation,
652(54.4%) valid questionnaires were collected, including 82
doctors (12.58%), 303 nurses (46.47%), 94 personnel with
medical skills (14.42%), 63 administrative staff members (9.66%),
and 110 other hospital workers (16.87%). Thus, the participation
of doctors and other hospital workers decreased, while that
of the technical staff increased. See Figure 2. Reliability and
Validity Table1 shows the SCL-90 questionnaire reliability
and validity.
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TABLE 2 | Basic situation of the subjects of the two surveys [total number of people (positive number > 160 points)].

Group Frist research x2 P-value Second research x2 P-values
(n = 844) (n = 652)(n,%)
Sex Male 202 (23,11%) 7.889 0.005 126 (11,8%) 8.911 0.005
Female 642 (129,20%) 526 (102,19%)
Age (years) 29 248 (36,14%) 18.496 0.001 143 (25,17%) 2.153 0.074
30-39 376 (91,24%) 353 (70,19%)
40-49 133 (16,12%) 102 (12,11%)
250 87 (9,10%) 54.(6,11%)
Length of service 10 463 (86,18%) 2.022 0.364 366 (62,16%) 1.206 0.193
10-19 220 (43,19%) 8 (35,19%)
20-29 101 (15,14%) 66 (7,10%)
>30 60 (8,13%) 42 (9,21%)
Professional position Doctor 154 (24,15%) 38.794 0.001 82 (13,15%) 29.891 0.001
Nurse 387 (99,25%) 303 (72,23%)
Technologist 77(10,12%) 94 (6,6%)
Office 51(11,21%) 63 (16,25%)
Worker 175 (8,4%) 110 (6,5%)
Post Aid Hubei 4 (4,100%) 0.001 4 (2,50%) 24.516 0.004
Aid PHC 4 (4,100%) 4 (1,25%)
Fever Clinic 24 (20,83%) 24 (18,75%)
Other post 812 (124,15%) 620 (191,30%)
Degree Doctor 28 (4,14%) 28.580 0.001 23 (3,13%) 39.845 0.001
Master 137 (24,17%) 98 (20,20%)
Bachelor 348 (80,22%) 300 (61,20%)
College 192 (40,20%) 25 (5,20%)
Senior 139 (4,2%) 93 (4,4%)
Professional title Senior 65 (11,16%) 13.278 0.008 38 (5,12%) 42.689 0.006
Intermediate 117 (25,21%) 87 (22,25%)
Junior 431 (92,21%) 365 (69,18%)
No 231 (24,9.8%) 162 (17,10%)
Marital status No 171 (121,70%) 46,577 0.001 508 (89,17%) 1.203 0.401
Yes 649 (27,3%) 126 (19,15%)
Divorce 4 (4,16%) 8 (5,27%)
Only one kid Yes 373 (77,20%) 3.140 0.076 294 (61,20%) 5.265 0.037
No 471 (75,15%) 358 (52,14%)
Fertility situation No 240 (36,15%) 73.929 0.499 185 (26,14%) 52.415 0.230
One kid 476 (86,18%) 372 (66,17%)
Two or more 128 (30,23%) 95 (21,22%)
Parents’ situation Parents 701 (128,18%) 0.173 0.675 544 (100,18%) 0.215 0.112
Single family 143 (24,16%) 108 (13,12%)
Joining SARS Yes 90 (17,18%) 0.053 0.843 100 (19,19%) 0.078 0.632
No 754 (136,18%) 552 (94,17%)
Univariate Analysis of Related Factors of significant difference when considering age: the highest rate
Employees With Abnormal Total Scores of psychological abnormality was found in employees between
From the SCL-90 Assessment of survey 1 30 and 39 years old (P < 0.001). In addition, SCL-90 scores
The distribution of the total scores of all hospital workers differed significantly based on occupation in the hospital (P
participating in the survey 1 was > 160 points, as well as the < 0.001), with the abnormal psychological symptoms rate of
specific basic situation analysis. The basic situation analysis is ~ nurses being the highest. Considering the first evaluation, the
shown in Table 2. In terms of gender, the abnormal psychological ~ positive rate (i.e., an SCL-90 score of > 160) of medical staff
symptoms rate of female employees was significantly higher =~ working in Hubei and supporting public health centers was 100%,
than that of male employees (P = 0.005). Also, we found a  which was significantly alleviated after EAP intervention. The
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TABLE 3 | Logistic regression analysis variable assignment.

Variable

Assignment

Mental health status
Age

Gender
Length of service
Occupation

Educational background

Professional title

Marital status

Whether the only child

Fertility status

Parent status

Whether there is a major epidemic first-line work experience

Positive symptoms=1; Normal=0

<80 years old = 1; 30-39 years old = 2; 40-49 years old = 3; >50
years old = 4

Female = 1; Male = 2
<10 years = 1;10-19 years = 2; 20-29 years = 3; >30 years = 4

Doctor = 1; Nurse = 2; Medical technician = 3; Office staff = 4;
Worker = 5

Master’s degree and above = 1; Bachelor’s degree = 2; Associate
degree = 3; High school = 4; Junior high school and below = 5

Advanced = 1; Intermediate = 2; Primary = 3; None = 4
Married = 1; Unmarried = 2; Divorced or other = 3

Yes =1;No =2

No childbearing =1; One child = 2; Two children and more = 3
Both parents = 1; Single parent or others = 2

Yes =1;No =2

abnormal psychological symptoms rate of workers in the fever
clinic was still high, and a significant correlation was established
between posts and scores (P < 0.001). There were also significant
differences between the test in terms of academic degrees (P
< 0.001) and professional titles (P = 0.008); individuals with
intermediate titles scored the highest. In terms of marriage, the
abnormal psychological symptoms rate for unmarried employees
was the highest after the first evaluation (P < 0.001).

Multivariate Logistic Regression Analysis
of Influencing Factors of Psychological
Status

Taking mental health status as the dependent variable (a
total score of more than 160 points is a positive mental
health symptom), age, gender, length of service, occupation,
education, professional title, marital status, whether an only
child, fertility status, parent status, and whether there is
experience working first-line in a major epidemic as independent
variables, multivariate logistic regression analysis was performed,
and the variable assignments are shown in Table 3. Multivariate
logistic regression analysis found that the psychological state of
hospital staff was correlated with gender, education, and fertility
(P < 0.05). The results showed that compared with women, men’s
mental health status was better, with an OR value of 0.598 (0.372-
0.962). Groups with high school education levels, junior high
school, or below were at higher risk of psychological problems,
with OR values of 23.655 (2.815-198.784) and 9.09 (2.601-
31.801), respectively. Administrative occupations and having two
or more children were protective factors for mental health, and
the OR values were 0.400 (0.175-0.912) and 0.327 (0.152-0.703),
respectively (Table 4).

EAP Psychological Intervention Service

The scores of the two evaluations are shown in Table5.
Employees with a score of > 250 in their initial psychological
assessment consisted of three doctors, eight nurses, one

office worker, and one medical technologist. Voluntary one-
on-one assistance was offered to these 13 people. The
counseling meeting was held twice for a small group of
< 15 individuals, while hospital-wide counseling was held
only once. Psychological counseling via telephone was open
indefinitely. After the first evaluation, a total of 11 individuals
participated in the individual evaluation, 22 participated in
small-scale psychological counseling, 30 participated in voluntary
telephone counseling, and 680 participated in WeChat and
network counseling. After the second evaluation, 10 personnel,
including 2 doctors and 8 nurses, presented a score of >
250. The two doctors were among three that were evaluated
for the first time. Eight nurses were new (first assessment
score was 201-250). The scores of employees participating in
different intervention methods were compared and analyzed,
as shown in Table 6. After one-to-one counseling, total score
of SCL-90, Obsessive compulsive, Depression, Anxiety, Terror
were significantly decreased (P < 0.05). After small group
consultation, total score of SCL-90, Obsessive compulsive,
Depression, and Anxiety were significantly decreased (P <
0.05). After telephone consultation, the total score of SCL-
90, Depression and Anxiety were significantly decreased (P <
0.05). Obsessive compulsive, Depression, and Anxiety decreased
significantly after WeChat or online counseling (P < 0.05).

Comparative Analysis of the SCL-90
Scores Between Different Professional

Occupations

For data that were not in accordance with the homogeneity of
variance, a comparison of average scores of the SCL-90 factors in
different professional positions (Table 7) was conducted through
a Welch’s test. The results showed that the total scores of workers
in various positions differed significantly after two evaluations,
and we observed a downward trend with statistical significance
among the groups (P < 0.01). Moreover, differences were noted
in somatization, obsessive-compulsive symptoms, interpersonal
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TABLE 4 | Logistic multivariate analysis of factors affecting the mental health of hospital staff.

Factor ] S.E. Wald x?2 P value OR (95%Cl) Tolerance VIF
Gender -0.514 0.243 4.489 0.034 0.598 0.372-0.962 0.308 3.247
Age (year)
<30 (reference)
30~ —0.344 0.255 1.819 0.177 0.709 0.430-1.169 0.421 2.375
40~ 0.752 0.575 1.708 0.191 2121 0.867-6.554 0.236 4.237
>50 0.108 0.779 0.019 0.889 1.114 0.242-5.128 0.125 8
Length of service (year)
<10 (reference)
10~ 0.341 0.236 2.096 0.148 1.407 0.886-2.232 0.352 2.84
20~ —1.010 0.567 3.175 0.075 0.364 0.120-1.106 0.251 3.984
>30 —0.091 0.394 0.053 0.818 0.913 0.422-1.975 0.260 3.846
Occupation
Doctor (reference)
Nurse —0.708 0.420 2.841 0.092 0.493 0.216-1.122 0.365 2.74
Medical technician —0.248 0.423 0.344 0.558 0.780 0.341-1.787 0.524 1.908
Office staff -0.916 0.420 4.749 0.029 0.400 0.175-0.912 0.700 1.429
Worker —0.021 0.599 0.001 0.973 0.980 0.303-3.617 0.254 3.937
Educational background
Master’s degree and above (reference)
Bachelor’s degree -0.013 0.262 0.003 0.959 0.987 0.590-1.649 0.652 1.534
Associate degree 0.009 0.306 0.001 0.978 1.009 0.554-1.836 0.520 1.923
High school 3.164 1.086 8.485 0.004 23.655 2.815-198.784 0.321 3.115
Junior high school and below 2.208 0.639 11.948 0.001 9.095 2.601-31.801 0.562 1.78
Professional title
Advanced (reference)
Intermediate —0.346 0.474 0.534 0.465 0.708 0.280-1.790 0.454 2,203
Primary —0.358 0.496 0.522 0.470 0.699 0.264-1.847 0.285 3.509
None -0.192 0.544 0.124 0.725 0.826 0.284-2.399 0.641 1.56
Marital status
Married (reference)
Unmarried —0.095 0.370 0.065 0.798 0.910 0.440-1.879 0.785 1.274
Divorced or other —0.288 0.506 0.324 0.569 0.750 0.278-2.021 0.491 2.037
Whether the only child 0.190 0.179 1.126 0.289 1.209 0.851-1.719 0.454 2,202
Fertility status
No childbearing (reference)
One child —0.548 0.333 2.710 0.100 0.578 0.301-1.110 0.235 4.255
Two children and more -1.118 0.390 8.206 0.004 0.327 0.152-0.703 0.641 1.56
Parent status -0.275 0.252 1.192 0.275 0.760 0.464-1.244 0.295 3.39
Whether there is a major epidemic first-line work experience —0.045 0.272 0.027 0.869 0.956 0.561-1.629 0.215 4,651

sensitivity, depression, anxiety, hostility, phobia, paranoia, and
psychosis among the different categories of personnel (P <
0.01). After EAP training, we re-analyzed the paired scores
of employees of different occupations who participated in the
two evaluations, as shown in Table8. This paired analysis
showed that the depression and anxiety of the doctor group
were significantly reduced. In the nursing group, the total
score, somatization, interpersonal sensitivity, depression, and
anxiety were significantly reduced. In the medical technician
group, depression, anxiety, and paranoia were significantly
reduced. Among office staff, no significant differences were

found. Among workers, the total score, depression, and anxiety
were significantly reduced.

DISCUSSION

This study evaluated hospital staff members undertaking the
crucial medical tasks surrounding the novel coronavirus. The
cohort study and analysis revealed psychological changes of
hospital employees in different epidemic periods. The SCL-
90 scores of some posts were higher than that of others,
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TABLE 5 | Total SCL-90 score distribution of healthcare professionals.

Doctor Nurse Office Technologist Worker Total
>250 First 3 8 1 1 0 13
Second 2 8 0 0 0 10
201-250 First 7 15 3 2 2 29
Second 3 14 4 1 2 24
160-200 First 17 53 7 7 6 90
Second 9 51 11 5 4 80
<160 First 128 291 41 67 176 603
Second 68 230 47 88 104 537
TABLE 6 | Comparison of M + SD scores of employees in different positions after the intervention.
Total scores  Somatization  Obsessive  Interpersonal Depression Anxiety Hostile Terror Paranoia Psychosis
compulsive sensitivity
A 271.6 +£39.44 2.99 + 0.61 3.08 +£0.78 316 +£0.32 283+058 345+025 2.77+044 266+058 269+049 2.84+0.55
n=11 259.1 + 30.20 2.80 +£0.29 253 +£0.43 338+042 241+044 3.08+040 252+026 219+035 254+039 2.75+0.49
32.21 1.25 11.95 0.25 21.69 15.69 —1.252 23.65 0.632 1.136
p 0.002 0.356 0.001 0.895 0.021 0.003 0.596 0.016 0.524 0.256
221.6 £30.14 2.80 £ 0.21 2.98 +£0.38 3.06 + 0.32 288+058 285+025 257+044 256+058 249+049 2.64+0.35
n=22 201.1 £19.20 2.41+0.49 2.083 +£0.23 2.98 +0.42 251+044 258+040 2424+026 243+035 240+039 2.36+0.49
t 37.52 —2.256 20.23 2.56 15.69 25.36 0.256 2.67 0.215 0.985
p 0.011 0.085 0.012 0.083 0.010 0.004 0.152 0.065 0.852 0.378
C 190.68 +£38.12  2.22 +0.62 2.49 + 0.41 243+036 251+032 2444035 2.06+038 2244042 243+021 2.41+017
n=30 17243+34.82 2.44+0.38 2.38 £0.38 239+024 229+014 240+030 213+028 2.15+036 2.33+£020 2.33+0.25
t 8.256 —1.254 0.986 1.591 9.689 1.200 —1.268 0.547 0.215 0.259
p 0.035 0.156 0.085 0.055 0.027 0.059 0.085 0.259 0.781 0.986
D 132,47 £15.92 1.72+0.28 1.49 + 0.51 141 +£047 158+055 136+041 137+055 129+035 1.41+024 1.30+0.26
n=680 125.15+19.05 1.31+0.49 1.23 £ 0.31 1256+027 124+023 121+£021 124+022 1.16+020 1.27+029 1.27+0.20
t 1.621 4.569 1.201 3.658 8.965 3.548 0.265 0.159 0.986 0.800
P 0.055 0.038 0.051 0.040 0.012 0.035 0.098 0.146 0.587 0.069

A, one-on-one psychological consultation; B, small-scale group consultation; C, telephone consultation; D, WeChat or online consultation.

as demonstrated through various forms of EAP psychological
assistance. Our findings reveal that professional psychological
counseling could potentially alleviate psychological illnesses,
provide a theoretical basis for promoting EAP psychological
services in China, and demonstrate how to reduce pressure on
hospital staff members during an epidemic. These implications
are important, considering that these key factors could ultimately
help overcome the epidemic.

At the beginning of the epidemic, healthcare workers on the
front lines knew little about the novel coronavirus; however,
their experience increased gradually over time (11). Because
the risk of occupational exposure to the novel coronavirus is
high for front-line medical workers, they also face immense
psychological pressure. These healthcare professionals have
devoted themselves to heavy treatment work, which required
them to be in frequent contact with patients’ blood, bodily
fluids, and sharp medical instruments, while their psychological
preparation and knowledge about the virus were limited (12).
During working hours, medical staff members wear protective
equipment that restricts their ability to breathe normally, and

they also experience other challenges such as physical and mental
fatigue. When they are not working, their time to rest is in
hotels, which is isolating. Their everyday lives are limited, they
cannot meet with relatives and friends, and their social support is
insufficient (13). Given all of these factors, medical workers have
had to endure a significant amount of physical and mental stress
during the epidemic.

In this study, we found that the abnormal psychological
symptoms rate (i.e., an SCL-90 score of >160) of the
first evaluation reached 18.26%, which was similar to
the psychological abnormality of medical workers in
Wuhan during the current novel coronavirus epidemic
(14). Promptly identifying and resolving the abnormal
psychological state of medical staff members is essential
to combat the epidemic. Trade unions in the hospital
actively provide free EAP psychological support services,
thereby serving as a major source of support during
the epidemic.

EAP services also play a major role in many medical units
worldwide (15). In this epidemic, our EAP service provided a
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TABLE 7 | Total scores and scores based on each factor of the two SCL-90 evaluations.

Doctor Nurse Technologist Officer Worker z P-value

Total scores 126.9 +£29.18 138.68 £+ 37.44 128.47 £29.92 134.75 £ 30.12 108.07 £ 16.93 42.58 <0.001
125.1 +£31.20 132.43 £+ 34.82 112.15 £ 18.05 132.70 £ 31.71 106.84 £ 15.60 56.31 <0.001

Somatization 1.38 £ 0.31 1.68 £0.42 1.32£0.28 1.54 £0.43 117 £0.19 94.126 < 0.001
1.30 £0.29 1.44 £0.38 1.283+£0.19 1.49 £0.39 115 £0.17 59.179 < 0.001

Obsessive compulsive 1.57 £ 0.41 1.77 £0.50 1.56 + 0.41 1.54 £ 0.46 1.37 £ 0.33 70.710 < 0.001
1.683 £0.43 1.68 +£0.48 1.43 £ 0.31 1.46 £ 0.44 1.31 £0.27 56.545 < 0.001

Interpersonal sensitivity 1.45 £ 0.40 1.5683 + 0.46 1.38 £ 0.37 1.58 + 0.50 1.22+0.24 48.376 < 0.001
1.38 £ 0.42 1.49 + 0.44 1.25+0.27 1.54 +£0.43 1.20+0.24 50.077 < 0.001

Depression 1.46 + 0.40 1.57 £0.48 1.38+0.35 1.58 + 0.47 1.21+0.21 66.371 < 0.001
1.41+0.44 1.49 £ 0.44 1.24+£0.23 1.57 £ 0.40 117 +£0.20 61.452 < 0.001

Anxiety 1.39 £0.35 1.68 £0.45 1.35 £0.30 1.34 £0.40 116 £0.17 89.469 < 0.001
1.38 £0.40 1.44 £0.40 1.21£0.21 1.32 £0.36 114 £0.18 66.874 < 0.001

Hostile 1.38+0.34 1.55 +£0.48 1.38 £0.35 1.48 £0.36 117 +£0.19 69.966 < 0.001
1.22 £ 0.26 1.68 £0.48 1.24 £0.22 1.43 £0.42 112 £0.17 82.026 < 0.001

Terror 1.33+0.38 1.43 £0.42 1.23+0.25 1.39+0.38 1.13+0.18 71.832 < 0.001
1.29+0.35 1.35+0.36 1.16 £ 0.20 1.37 £0.33 1.12+0.18 53.025 < 0.001

Paranoia 1.30 + 0.31 1.40 &+ 0.41 1.31+£0.34 1.46 +£ 0.42 1.14 £ 0.19 50.212 < 0.001
1.24 £0.29 1.38 + 0.40 117 £0.19 1.43+0.35 1.12+0.18 50.185 < 0.001

Psychosis 1.28 £ 0.30 1.39 £0.37 1.28+0.26 1.47 £0.38 114 +£0.17 49.524 < 0.001
1.25+0.29 1.33+0.35 117 +£0.20 1.41+£0.35 1.14+£0.18 45.706 < 0.001

meaningful platform to relieve the psychological pressure for
the majority of medical staff members. During the early stages
of the novel coronavirus outbreak, the psychological burden of
self-assessment and the enthusiasm to participate in the SCL-
90 assessment were both high. Over time, China’s control of
the novel coronavirus is improving, and the incidence rate
is declining gradually. The hospital staff, especially doctors,
have also gained confidence in controlling the epidemic, and
participation in the SCL-90 assessments has declined. In
analyzing hospital employees with a total SCL-90 score of
>160, significant differences were detected when considering
factors such as age, gender, educational background, professional
title, position, post category, and marital status. We found
that employees whose SCL-90 scores indicated abnormal
psychological symptoms tended to be women, workers between
30 and 39 years old, nurses, undergraduates, employees with
intermediate professional titles, and unmarried individuals;
as such, our EAP psychological assistance targets were also
concentrated on these employees. The mental health status of
men is better than that of women, which might be related to
the different social roles and life pressures borne by different
genders. Typically, it is believed that women’s psychological
ability to deal with crises is on the low side (16). Regarding
levels of education, researchers have found that high educational
backgrounds are correlated with improved mental health status
due to the maturing of the psychological defense mechanism,
resulting in greater self-control and social adaptability (17).
In this study, the abnormal psychological symptoms rate of
nurses scores was considerably high. This finding could be
related to nurses constituting a major subset of the healthcare

workers on the front lines of the epidemic. China’s fertility
situation is different from that of other countries because
of the two-child policy, which was instituted in 2015 (18).
The present study found that a hospital worker’s number
of children was not correlated with his or her abnormal
mental state.

China has focused on the psychological counseling of
medical staff and psychological disorders during epidemics
such as SARS, and earlier psychological interventions have
led to better results (19). During the novel coronavirus
epidemic, psychological care was provided early in many
parts of China, especially Hubei; many medical teams
in Hubei are equipped with psychiatrists (20). EAP
organizations have played a critical role in alleviating
employees’ psychological problems internationally (21). For
example, our hospital introduced an EAP psychological
counseling team in 2015. For group intervention, we used
the hospital’s official WeChat account for collective training
and focusing on online activities. Specifically, the emotional
intelligence group intervention improved the emotional
intelligence levels of the medical staff and their quality
of life. This form of intervention could also be used for
psychological quality training and stress management of the
medical staff.

Because our counseling was conducted voluntarily, only 11
individuals were willing to receive one-on-one counseling. The
majority of the medical staff chose to participate in group
training, online resources, or telephone counseling.

Approximately 300 million people worldwide have mild
to moderate mental illnesses, but not all individuals can
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TABLE 8 | Total scores and scores based on each factor of the two SCL-90 evaluations(M + SD).

Total scores Somatization Obsessive Interpersonal Depression Anxiety Hostile Terror Paranoia Psychosis
compulsive sensitivity

D 127.6 £ 29.44 1.40 £ 0.41 1.64 +£0.48 146 +£052 1.48+048 145+065 1.37+044 128+058 1.25+041 1.26+0.45
n=_82 125.1 £31.20 1.34 £0.29 1.63 +£0.43 1.38+042 1.21+044 131+040 122+026 129+035 1.24+029 1.25+0.29
t 1.010 0.258 0.985 1.032 5.985 6.254 0.895 —1.251 0.659 1.891
p 0.596 0.635 0.321 0.658 0.012 0.026 0.115 0.895 0.956 0.625
N 140.68 £38.12 157 £0.62 1.69 £ 0.61 153+056 1.61+042 154+065 156+0.78 1.44+052 143+051 1.41+£0.77
n =303 131.43 &+ 34.82 1.24 £0.38 1.68 £0.48 1.39 £0.44 149+044 144+£040 1583+£048 145+036 1.38+040 1.33+0.35
t 8.592 3.698 0.621 2.215 5.685 3.658 0.254 —1.185 0.584 0.208
p 0.025 0.042 0.085 0.035 0.037 0.014 0.897 0.968 0.857 0.587
T 123.47 £ 29.92 1.32 £0.28 1.49 £ 0.51 1.41 £ 047 141+£0565 136+041 137+£055 129+055 1.41+024 1.30+0.46
n=77 12115+19.06 1.31 +£0.49 1.43 £0.31 1.35+027 1.24+023 121+051 1.34+022 126+020 1.17+019 1.27+0.20
t 0.985 0.154 1.021 0.754 3.587 1.852 0.852 0.569 4.652 0.875
p 0.598 0.698 0.962 0.658 0.041 0.043 0.365 0.125 0.035 0.195
O 134.75 £30.12 154 £0.43 1.54 +£0.46 158 +050 1.58+047 1.34+040 148+0.36 1.39+0.38 1.46+042 1.47+0.38
n =51 130.70 £34.71 144 £0.62 1.51 £0.40 153+031 156+049 131+026 144+049 136+039 144+015 1.42+0.65
t 1.251 0.957 0.121 1.230 0.845 0.966 1.012 0.854 0.857 0.555
p 0.986 0.081 0.658 0.945 0.178 0.845 0.256 0.965 0.563 0.981
W 110.07 £+ 16.03 1.18 £0.29 1.39 £ 0.53 126 +£0.44 124+£041 119+£037 120+049 114+028 119+0.31 1.15+0.27
n=110 105.84 + 15.60 115+ 017 1.31 £0.27 1.20+0.24 117+£020 114+0.18 112+0.17 112+0.18 117+0.18 1.14+0.18
t 2.532 0.952 0.232 0.521 1.582 0.852 0.365 0.254 0.584 0.977
p 0.042 0.112 0.895 0.691 0.036 0.054 0.874 0.986 0.258 0.685

D, doctors; N, nurses; T, technicians; O, office staff; W, workers.

recognize their illnesses (22). Chinese studies have found
that the biggest enemy of the popularization of psychological
services is a bias in the publics perception of receiving
psychological care; shame is a barrier between psychological
counseling workers and the general public (23). In this
regard, the results of our survey are consistent with other
Chinese studies. Furthermore, even if psychological illnesses
are identified, not all individuals choose to actively seek help.
In this epidemic, a large-scale psychological survey of medical
staff in Hunan also found that medical staff members are
unwilling to face their psychological illnesses or challenges and
feel that receiving psychological counseling is embarrassing (24).
Thus, medical institutions should strengthen the psychological
skills training of medical staff members so that hospitals
can alleviate patients’ anxiety, panic, and other psychological
problems and improve the psychological well-being of their
healthcare professionals. Increasing social support and setting
up psychological intervention groups for medical staff members
with anxiety and stress disorders is also a helpful and actionable
step that hospitals can take, with the earliest interventions being
ideal (25).

In this survey, we found that after a positive psychological
intervention, the number of individuals with an SCL-
90 total score of >160 decreased significantly. We also
found that before EAP, the scores of obsessive-compulsive
symptoms of hospital workers in various occupations were
high, and among the nurses, the overall score was highest.
Furthermore, the anxiety of doctors in Hubei and the
fever clinics was severe, indicating the necessity of actively

providing EAP psychological assistance to these high-risk
groups. After the EAP provided psychological assistance
to hospital workers, each factor score was lower than that
of the initial assessment, indicating relief in all aspects of
psychological illness. This finding also shows that actively
providing and encouraging employees to participate in EAP
psychological counseling can significantly alleviate abnormal
psychological symptoms.

A limitation of this study is that it is observational;
hence, we could not analyze the true causes of severe
psychological symptoms through a survey. Our research has
the inevitable defects of an online survey, such as the
limitation of questionnaire design, the difficulty in guaranteeing
the sample size, the accuracy of demographic information,
and the cheating behavior of participants. Moreover, some
important data was not collected, such as work performance-
related outcomes and how employees perceive their employers’
resources. Finally, in follow-up observations, only a small
proportion of healthcare professionals were willing to participate
in one-on-one psychological help and the intervention time
was short. Considering the second evaluation, some medical
personnel thought that they had no problems and refused
to participate, resulting in a reduction in the data for
analysis. Therefore, the current results can only reflect some
of the psychological changes that occurred during this period.
Increasing the publicity of psychological counseling could
increase the number of people willing to receive psychological
assistance. Thus, the EAP could help a larger number of
professionals. In addition, the limitation of this article is
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the use of electronic questionnaires. The paper version of
the questionnaire is conducive to more detailed thinking
of the questionnaire respondents, and at the same time
it is more widely used. However, during the epidemic, in
order to reduce the gathering of people, we adopted the
form of electronic questionnaires. In order to avoid wasting
resources, we repeatedly trained and informed participants
before the survey.

This study supports the practice of hospitals providing
psychological assistance to high-risk medical staff in the future
via an optimized plan, especially in the event of a sudden
and major epidemic. These services have the potential to
help healthcare professionals manage their mental health while
fighting against the novel coronavirus epidemic.
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Initially, the COVID-19 pandemic caused a continued pressure on professionals working
in hospitals due to the increase of affected patients. At the moment, the pandemic
continues but thanks to all kinds of measures (e.g., social distancing) workload seems to
decrease at the hospitals. On the contrary, patients with long-lasting symptoms due to
COVID-19 infection or the pandemic begin to merge at the mental healthcare institutions
in the Netherlands but this also holds true for other countries. Furthermore, healthcare
professionals are affected by safety measures such as working from home, which led to
an increased feeling of stress and may have led to a misbalance in work and private life.
As a result, the question whether healthcare employees in mental healthcare experience
impaired mental health remains unclear and chances are fair that mental health problems
such as exhaustion and burnout may be prevalent. This study describes an online
survey in which mental health amongst mental healthcare professionals is investigated.
About 1,300 professionals from a large number of mental healthcare institutions replied
the survey. Around 50% of the respondents experienced increased levels of stress.
Feelings of anxiety, anger, and sadness were also increasingly experienced due to the
COVID-19 pandemic. Furthermore, 4.2% replied that they were considering resigning
their jobs which is alarming considering the shortage of healthcare professionals in mental
healthcare institutions. The results support the importance of treatment or support of
professionals in mental healthcare that experience psychological ailments.

Keywords: COVID-19, SARS-Cov-2, pandemic, mental health, healthcare professionals, the Netherlands

INTRODUCTION

Since 2019, the global COVID-19 pandemic is not dispensable in everyday life. Due to the
widespread transmission, at the start of the pandemic a huge load of cases entered the hospitals and
as a result the workload increased for healthcare professionals within the hospital. As the pandemic
continued, more and more studies evaluated or started evaluating the impact of COVID-19 (1) on
the mental health and well-being of these professionals. Heightened levels of stress, depression, and
anxiety were already reported in the general population (2, 3). For professionals, the continuing
pressure at work increases psychological pressure ultimately leading to feelings of helplessness,
feelings of stress, irritability, and mental fatigue (4). Protection of the mental health of professionals
working in healthcare has been identified as imperative (5) but has yet received little attention.

Frontiers in Public Health | www.frontiersin.org 39

January 2022 | Volume 9 | Article 796591


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2021.796591
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2021.796591&domain=pdf&date_stamp=2022-01-10
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles
https://creativecommons.org/licenses/by/4.0/
mailto:l.devroege@ggzbreburg.nl
https://doi.org/10.3389/fpubh.2021.796591
https://www.frontiersin.org/articles/10.3389/fpubh.2021.796591/full

de Vroege and van den Broek

Mental Health of Professionals During COVID

Several measures have been evoked by all affected countries
such as lockdown to limit the spread of COVID-19 and the
introduction of social distancing in public places which is
considered standard procedure in case of a pandemic (6).
Due to the nature of their work, professionals in healthcare
are more exposed to infection, which means that such
safety measures less apply for them. This may contribute
to feelings of anxiety or other mental health symptoms.
Furthermore, long hours and increased working load can
contribute to feelings of exhaustion and tiredness which can
ultimately contribute to the development of burn-out. Hence,
the health of healthcare professionals during the pandemic
is stressed by several authors (7-9). However, not only
healthcare professionals but employees in healthcare in general
may suffer from decreased mental health since the safety
measures also apply on them. Furthermore, as the measurements
decrease their workload also increased since waiting lists
increased during the pandemic and (part of the) work is left
behind. Also negative emotions, feelings of being inadequately
supported are factors that may contribute mental burden
(10) and confirmed or suspected cases of COVID-19 in the
surrounding of professionals may further contribute to fear
of disease.

Studies focusing on other pandemics already showed that
the effect on mental health regarding stress, anxiety, and
depression is substantial (11-16). Moreover, burnout and
secondary traumatization were primarily reported by healthcare
professionals primarily and were associated with increased
depression and anxiety (17). Some studies also showed the
same results amongst healthcare professionals in the COVID-
19 pandemic (18, 19) and the need for specific interventions to
support mental health due the pandemic is stressed (20). Due
to staff shortage, in general, and the risk of developing burn-
out, the consequences for professionals in mental healthcare
due to the pandemic are pivotal. For instance, the psychological
impact on professionals has severe negative consequences for
institutions regarding patient care and, more in general, the
healthcare system (21). Furthermore, the experience of negative
emotions was related to poor work performance and resignation
(22). However, information regarding mental health among
mental healthcare professionals specific have not yet been
comprehensively explored and reported in the Netherlands.
Such survey is necessary to provide more mental healthcare for
professionals which stress the need to understand the mental
health of professionals in mental healthcare.

To the best of our knowledge, this is the first large study
amongst mental health status in mental healthcare professionals
across the Netherlands. This study examines mental health status
regarding symptoms of anxiety, depression, anger, and sadness
and levels of stress during the COVID-19 pandemic and explored
the contribution of the pandemic to these feelings. Furthermore,
we explored work status and plans to re-organize work (e.g.,
working less hours, considering quitting their job) due to the
COVID-19 pandemic. Mental health support for professionals is
much needed based upon previous investigations (8, 23). Such
support of professionals in mental healthcare may be advised
based upon the findings of this survey.

MATERIALS AND METHODS
Study Design and Sample

We distributed an internet survey through social media (using
LinkedIn) and send the survey to the board of directors of
the (large) mental health institutions (with an average of 2,500
employees) of the Netherlands, Colleagues were asked to respond
between august 47 and September 11%h 2021. They survey was
distributed using Qualtrics. We did not specifically focus on a
specific type of employee within the mental health institutions
so all employees that responded to our survey are referred to as
professional within this article.

Initially, 1,399 responses were registered. 16 (1.1%)
respondents did not start with the survey and 11 (0.9%)
did not complete more than 50% of the questions and were
therefore excluded from the study sample. Eventually, the
sample included 1,372 respondents who stated to work within
a mental health institution of which 74 (5.4%) did not want to
respond to the question in which institution they were employed
(i.e., wanted to remain anonymous). Their responses regarding
experienced mental health were used nevertheless.

Survey Questions and Distribution

Questions regarding experienced mental health during the
COVID-19 pandemic included questions regarding the
experience of increased symptoms of anxiety, sadness, levels
of stress, sadness, and anger. Furthermore, three questions
regarding work/private life balance were asked in order to
evaluate the ability of professionals to balance life working
from home. Three other questions were asked related to sick
leave, taken days off, and absenteeism during the pandemic.
Finally, we asked the respondents whether they were considering
re-organizing their work (e.g., working less hours, quitting their
job). Hence this survey was also used to evaluate mental health
per institution (some of the institutions participate in a conjoint
alliance), and due to the extent of the questions we decided to
record the responses anonymously and therefore did not ask for
age, gender, and other sociodemographic variables.

Statistical Analyses

Categorical variables were presented by means of frequency
tables. Comparisons between continuous variables were explored
using paired-sample ¢-tests. We explored distribution differences
between categorical variables with Cramers V. The dataset was
analyzed using the Statistical Package for the Social Sciences
(SPSS) version 27.

RESULTS

Experienced Mental Health Symptoms
During COVID-19

Table 1 includes the results of the mental health symptoms
exploration and the results of questions regarding balance
between work and private.

First, most respondents (48.5%, n = 658) stated to experience
higher levels of stress due to the pandemic and 30.3 % (n =
409) experienced more feelings of depression. More symptoms
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TABLE 1 | Mental health symptoms and balance work and private during the COVID-19 pandemic.

Questions

Compared to before the COVID-19 pandemic, i experience

More symptoms of Not more/not less symptoms of Less symptoms of Missing
n (%) n (%) n (%) n (%)
Anxiety 262 (19.4) 1055 (78.9) 31 (2.3 24 (1.8)
Depression 409 (30.3) 911 (67.5) 29 (2.1) 23(1.7)
Higher levels of stress 658 (48.5) 650 (47.9) 49 (3.6) 15(1.1)
Sadness 190 (14.2) 1119 (83.4) 33 (2.5) 30(2.2)
Anger 318 (23.6) 994 (73.8) 35 (2.6) 25(1.8)
Compared to before the COVID-19 pandemic:
Due to working from home, work and private balance has tipped the scale toward work
Agree Partly agree Neutral Partly disagree Disagree Missing
n (%) n (%) n (%) n (%) n (%) n (%)
127 (9.4) 331 (24.6) 387 (28.7) 167 (11.7) 345 (25.6)
25(1.8)
| can less effectively balance work and private
Agree Partly agree Neutral Partly disagree Disagree
n (%) n (%) n (%) n (%) n (%)
213 (15.7) 457 (33.7) 264 (19.5) 126 (9.3) 295 (21.8)
25(1.8)
| cannot balance (anymore) between work and private
Agree Partly agree Neutral Partly disagree Disagree
n (%) n (%) n (%) n (%) n (%)
49 (3.6) 224 (16.7) 403 (30.0) 213 (15.8) 455 (33.9)
17 (1.2)

missing values are displayed in last column and reflect missed responses on the according question and are calculated using the total sample of respondents (N = 1372).

of anger was mentioned by 23.6% (n =318) respondents, 19.4%
(n =262) respondents stated of experience more anxiety and
14.2% (n = 190) more sadness. Between 47.9 and 83.4% of the
respondents stated that they did not experience either more or
less symptoms of anxiety, depression, sadness, or anger or stress
levels due to the pandemic. Less mental symptoms due to the
pandemic were experienced by 2.1 to 3.6% of the respondents.

Respondents stated that they felt worse during the COVID-19
pandemic compared to before the pandemic on a 0-100 scale.
In general, differences regarding self-reported level of mental
health before the pandemic (M = 79.70, SD = 11.39) compared to
during the pandemic (M = 70.96, SD = 14.62) were significantly
worsened [£(1360) = 22.06, p < 0.001, Cohen’s d = 0.60]. More
specifically, respondents stated that the COVID-19 pandemic
significantly contributed to decreased mental health regarding
anxiety (Cramers V = 0.14, p = 0.004), depression (Cramer’s V
= 0.26, p < 0.001), higher levels of stress (Cramer’s V = 0.30, p
< 0.001), but not for sadness (Cramers V = 0.16, p < 0.001) or
anger (Cramer’s V= 0.19, p < 0.001).

Sick Leave and Absenteeism During
COVID-19

Table 2 describes the results of questions regarding sick leave and
absenteeism during the COVID-19 pandemic.

Between 68.2 and 70.3% stated that they did not taken more
sick leave, more days off or were more absent during the COVID-
19 pandemic. However, 11.3% (n = 154; agree) and 9.0% (n
= 122; partly agree) reported taken more sick leave and 7.5%
(n = 101; agree) and 12.4% (n = 168; partly agree) reported
to have taken more days off. Between 7.8% (n = 106, partly
agree) and 8.8% (n = 120; agree) stated to be more absent during
the pandemic.

28.6% (n =298) and 27.8% (n = 290) of the respondents stated
that the COVID-19 pandemic contributed to or contributed
to some extent, respectively, to their experienced (decreased)
mental health during the participation in this survey. 23.7%
(n = 247) stated that the COVID-19 pandemic contributed
a little to their well-being and 19.9% (n =208) stated that it
did not.
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TABLE 2 | Work-related questions regarding absenteeism and sick leave.

TABLE 3 | Reorganization of work.

Question Which statement holds true regarding sick leave and/or
absenteeism during the COVID-19 pandemic?
| have taken more sick leave Missing values
n (%) n (%)
Agree 154 (11.3)
Partly agree 122 (9.0)
Neutral 109 (8.0)
Partly disagree 47 (3.5)
Disagree 925 (68.2)
15(1.1)
| have taken more days off
n (%)
Agree 101 (7.5)
Partly agree 168 (12.4)
Neutral 137 (10.1)
Partly disagree 70 (5.2)
Disagree 875 (64.8)
21(1.5)
| was more absent
n (%)
Agree 120 (8.8)
Partly agree 106 (7.8)
Neutral 119 (8.8)
Partly disagree 57 (4.2)
Disagree 954 (70.3)
14 (1.0)

missing values are displayed in last column and reflect missed responses on the according
question and are calculated using the total sample of respondents (N = 1372).

Work-Related Results

Table 3 describes the results regarding intentions to organize
work differently. 101 respondents stated to consider working less
hours (7.5%) and 56 (4.2%) stated considering quit working in
healthcare. Four hundred and twenty-fifth respondents (31.5%)
stated to consider working more from home whilst 767 (56.9%)
replied that they did not consider reorganizing their working
hours and/or situation.

DISCUSSION

This national-based online survey reported the prevalence
of mental health status of employees in mental healthcare in
the Netherlands. Our study shows that employees in mental
healthcare reported high levels of stress (about 50%), and
more symptoms of depression (30%), and anxiety (14%).
Based on the finding, these symptoms were primarily the
result of the COVID-19 pandemic. In general, respondents
also stated they were considering re-organizing their work
by either working less hours (7.5%) or working more from
home (31.5%). 4.2% were considering resignation. Findings
from the current study stress the need for professional support
of professionals in mental healthcare. The precariousness
of the healthcare system warrants governmental and

Question Due to the COVID-19 Missing values
pandemic, | consider to n (%)
reorganize my work
n (%)
No, | don’t consider 767 (56.9)
reorganizing my work
Yes, | consider working 425 (31.5)
more from home
Yes, | consider quitting 56 (4.2)
working in health care
Yes, | consider working less 101 (7.5)
hours
23(1.7)

missing values are displayed in last column and reflect missed responses on the according
question and are calculated using the total sample of respondents (N = 1372).

organizational policies continuation of the
COVID-19 pandemic.

A recent large systematic review in the Lancet (24) showed
that due to the COVID-19 pandemic, prevalence rates of
(major) depressive disorder and anxiety disorder increased
substantially. Furthermore, their results showed that females
were more affected by the pandemic than males with regards to
depressive and anxiety disorder. Since more females than males
are working in mental health, these results are alarming with
regard to sick leave and/or unemployment due to mental illness.
Furthermore, our results are in line with the results of other
studies (11, 13, 14) but also compared to the results of previous
pandemics (12) which further stresses the need providing aid to
healthcare workers.

This is the first study that explored mental health status
of Dutch professionals in mental healthcare with a large
response rate. This survey ensured maximum anonymity of the
respondents. Prior to distributing the survey, we accepted this
limitation in light of our opinion that it would increase responses.
Furthermore, small numbers of missing values can be reported.
1-2.2% of the initial respondents did not complete or did not
answer the specific question. One other limitation of this study
concerns its cross-sectional characteristic, conclusions regarding
causal contributions of COVID-19 pandemic or change over time
of mental health status during the pandemic cannot be made.
Furthermore, because of the accepted anonymity of our study,
we are unable to follow-up individual responses throughout the
rest of the pandemic which limited us in tracking individual
changes over time. However, a future survey will be conducted
to further explore long-term effects of the pandemic regarding
mental health status since we know from previous pandemics
that the development of posttraumatic stress disorder and/or
burn-out can be prevalent (25).

In general, working in healthcare during pandemic times
can be distressful for instance because of participation in acts
that may transgress personal values, beliefs, and/or morals and
has gained attention during COVID-19 (26, 27). Healthcare
employees are sometimes faced with dilemmas without a
“right” solution. Employees working in healthcare experience

during the
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(moral) distress which they related to conflicts between what
they believed was right during the COVID-19 pandemic and
institutional constraints (28, 29). This result shows the need for
institutional meddling to prevent emotions such as overwhelm,
fear, frustration and feelings of hopelessness, and helplessness.
Since these emotions and feelings are associated with significant
mental health challenges such as mental illnesses, behavioral
issues (e.g., substance misuse), physical health challenges (e.g.,
sleep disturbances), and occupational impairment (e.g., burn-out
and work absenteeism) (30).

Strategies for combating COVID-19 were primarily focused
on the general health of the population, whilst the consequences
of the pandemic become clearer and continue to develop
strategies should yet also incorporate prevention and treatment
of professionals in mental healthcare. Both government and
healthcare institutions have the responsibility to protect their
professionals regarding mental health. Prior studies from other
pandemics show that the context of the institution has strong
effects on psychological outcomes for the workforce (31).
Furthermore, psychological support, focused on organizational
but also individual characteristics is necessary (25). Social
support outside the work environment, maintenance of social
contact, but also clear communication and precautionary
measures reduce the likelihood of emotional distress (31)
and ultimately work absenteeism. Furthermore, promotion of
self-care is much needed. Moreover, a study reported that
professionals in healthcare have requested five things from
managers during the pandemic: “hear me, protect me, prepare
me, support me, and care for me” (32). Providing mental
healthcare to their co-workers can be part of the psychosocial
support that will create or increase resilience. Preparing
young professionals during training how to cope with stressful
experiences will prevent them from developing burn-out. Prior,
or during, the development of such support, one should address
stigma of being treated by a colleague thus creation of a safe
environment, requires clear organizational strategies for mental
health status of the staff, consistent and clear communication.
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“ Department of Clinical and Health Psychology, St Mary’s Hospital, London, United Kingdom, ° Division of Medicine, Centre
for Rheumatology Research, University College London, London, United Kingdom, ® Women'’s Health Psychological
Services, University College London, London, United Kingdom

Background: The COVID-19 pandemic is an unprecedented global public health crisis
that continues to exert immense pressure on healthcare and related professional staff
and services. The impact on staff wellbeing is likely to be influenced by a combination of
modifiable and non-modifiable factors.

Objectives: The aim of this study is to evaluate the effect of the COVID-19 pandemic
on the self-reported wellbeing, resilience, and job satisfaction of National Health Service
(NHS) and university staff working in the field of healthcare and medical research.

Methods: We conducted a cross sectional survey of NHS and UK university staff
throughout the COVID-19 pandemic between May-November 2020. The anonymous
and voluntary survey was disseminated through social media platforms, and via e-mail
to members of professional and medical bodies. The data was analyzed using descriptive
and regression (R) statistics.

Results: The enjoyment of work and satisfaction outside of work was significantly
negatively impacted by the COVID-19 pandemic for all of staff groups independent of
other variables. Furthermore, married women reporting significantly lower wellbeing than
married men (P = 0.028). Additionally, the wellbeing of single females was significantly
lower than both married women and men (P = 0.017 and P < 0.0001, respectively).
Gender differences were also found in satisfaction outside of work, with women reporting
higher satisfaction than men before the COVID-19 pandemic (P = 0.0002).
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Conclusion: Our study confirms that the enjoyment of work and general satisfaction
of staff members has been significantly affected by the first wave of the COVID-19
pandemic. Interestingly, being married appears to be a protective factor for wellbeing and
resilience but the effect may be reversed for life satisfaction outside work. Our survey
highlights the critical need for further research to examine gender differences using a

wider range of methods.

Keywords: wellbeing, job satisfaction, resilience, health care workers, COVID-19 pandemic in the UK

INTRODUCTION

In December 2019, The Wuhan Municipal Health Commission
reported a cluster of cases of an atypical pneumonia in Wuhan,
China, which was later attributed to a novel coronavirus termed
‘severe acute respiratory syndrome coronavirus 2’ (SARS-CoV-
2)12. The COVID-19 pandemic was declared by the World
Health Organization (WHO) on the 11th March 2020 and, as of
November 2021, there have been over 258 million cases and 5.18
million deaths worldwide, with more than 9 million cases and
144,000 deaths reported in the UK (1).

In the UK, the mental health effects on the general population
have attracted significant research interests. It was suggested that
the prevalence of depression had increased from 10% before
the pandemic (July 2019-March 2020) to 21% during the UK’s
second wave of the pandemic (January 2021-March 2021). These
findings, reported by the Office for National Statistics (ONS),
also identified additional risk factors for depression, including
female gender, age 16-39 years old, the presence of a disability,
unemployment, living in a deprived area and the inability to
afford an unexpected expense (2).

In general, health care workers (HCWSs) are known to report
higher levels of depression, anxiety, and stress compared to the
general population (3), particularly affecting nurses and female
staff in general (4). Unsurprisingly, recent research has shown
that the COVID-19 pandemic has affected health professionals
across the world (5-13). Risk factors associated with poorer
psychological wellbeing in HCWs throughout the pandemic
included age, sex and marital status. Being younger (9, 14-18)
as well as older (19) correlated with poorer outcomes, while
almost consistently, being a female had a negative impact of
mental health during the pandemic (6-8, 11, 16-18, 20). Being
single was more commonly associated with negative outcomes
(19, 21, 22); however, one study focused on HCWs from
the Eastern Mediterranean region reported alternative findings
that being married was associated with reduced psychological
wellbeing (23).

A study in Finland observed heightened levels of anxiety
amongst all surveyed hospital workers, but this was found to be
independent to their exposure to COVID-19 cases (14). Other
studies found differences in wellbeing between occupational
groups. Several studies have identified nurses to be the profession
most at risk (7, 8, 13, 16, 17, 24, 25), while only a few studies
have found physicians to have a higher level of stress (23)
and depression (26) than other HCWs during the COVID-19
pandemic. Numerous studies have found an association between
working on the frontline and lower psychological wellbeing

(5, 7, 9, 10, 18, 27). A large US based study of 5,550 clinical
and non-clinical staff reported that anxiety, depression, and high
levels of work exhaustion were independently associated with
community or clinical exposure to COVID-19 (28). However,
two studies have found that HCWs working on the frontline
actually reported better psychological wellbeing compared to
non-frontline staff (29, 30). The researchers postulated that this
may be due to a greater sense of control and awareness of
the situation. Another study from Singapore found that non-
medical HCWs reported more anxiety compared to medical
HCWs (31). Of interest is a study from Ethiopia that found
that HCWs who perceived themselves as being at risk if infected
with COVID-19 were four times more likely to be depressed in
comparison to their colleagues (32), which points to the relevance
of various psychological variables and personal views related to
the individual risk of COVID-19 infection.

In contrast with negative outcomes, many studies investigated
the resilience of HCWs, which is defined as the ability to
positively adapt to traumatic or adverse experiences (33).
As expected, the stress associated with life-style changes and
pressures at work in the context of COVID-19 pandemic
manifested in different coping behaviors with impact on the
quality of life of HCWs. An integrative review explored the
direct association between resilience and work engagement
and social support, as well as negative correlations with
anxiety and depression (34). In addition, some studies also
highlighted geographic differences between the US (35) and
China (36), where the pandemic was associated with a decrease
vs. an increase in nurses resilience levels compared to pre-
pandemic levels.

Research appears to have yielded contradictory findings in
terms of which were the most vulnerable HCW groups and
what type of support is likely to be required to mitigate for the
consequences of the COVID-19 pandemic on the mental health
and quality of life of HCWSs. Many discrepancies highlighted
by the literature are potentially explained by the large number
of variables involved, including dictinct regional conditions,
clinical environment, changes to work patterns and the amount
of perceived control and risks while at work, aspects that
vary significantly between occupational groups and within the
hierarchy of each professional group.

The aim of our study was to examine the effect of the COVID-
19 pandemic on the mental health and wellbeing of National
Health System (NHS) and University staff working in the field
of healthcare and medical research in the UK. This was an
exploratory survey focused on self-reported levels of wellbeing,
resilience, and job satisfaction of staff both before (reported
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retrospectively) and during the COVID-19 pandemic (reported
in real-time). Our hypothesis was that the COVID-19 pandemic
significantly affected the outcomes described above.

In addition to investigating the hypothesis above, we aimed
at identifying and investigating the impact of various individual
variables (as detailed below) on the mental health and wellbeing
of both NHS and university staff during the first wave of
COVID-19 pandemic in the UK. The intention was to guide
the development of targeted support measures for staff, with a
particular focus on staff members who have been highlighted in
research as being potentially more vulnerable.

METHODS

Survey Design

We conducted a cross-sectional survey using Microsoft Forms
(online platform) targeting NHS and university staff working
in the UK through the COVID-19 pandemic between May and
November 2020. The survey was disseminated through various
social media platforms as well as being distributed to members of
professional and medical bodies via e-mail.

Although our survey did not cover the whole period of
COVID-19 pandemic in the UK, we took into consideration
the timing of the government-imposed lockdowns and their
potential influence on our collected outcomes. From 16th March
2020, the UK population was advised to avoid all non-essential
traveling. Lock-down measures came into force on 26th March
2020 and were lifted nationally on 23rd of June. Further local
lockdowns were imposed on the 4th July 2020. On the 14th
August 2020 local restrictions were eased up to 14th October
2020 when a new three-tier system of restrictions in England.

The inclusion criteria for this study were as follows: (i)
participants aged 18 years and above; and (ii) individuals who
self-identified as working in a field related to healthcare; and (iii)
ability to read and interpret the English language.

Approval was gained from relevant ethical bodies (UK Health
Research Authority approval ref. IRAS ID 284105). Participation
was both anonymous and voluntary, with implied consent. All
participants were permitted to withdraw from the survey at any
time by not completing or submitting their results.

QUESTIONNAIRE

Our survey consisted of 36 questions which gathered
information on socio-demographic status, professional
responsibilities, personal exposure to covid-19, remote working
and redeployment, alongside self-reported levels of satisfaction,
wellbeing, and resilience. The Content of the survey was
analyzed and approved by an expert body that included
academics, psychologists and regulatory bodies (UK Health
Research Authority approval, reference: 20/HRA/2547). The
respondents did not receive any incentive to complete the survey.

We collected data on participant
characteristics (predictors).

various

Socio-Demographic Information
Participants were asked questions on their age, gender, ethnicity,
marital status, education level, and area of residence.

Professional Role and Responsibilities
Participants responded to various questions relating to their
professional role and responsibilities including, job title, level of
training and expertise, and area of work (community, research,
pharmacy, or hospital setting).

Exposure to COVID-19

Individuals were questioned on their exposure to COVID-19,
including personal illness with COVID-19, isolation during the
pandemic, and direct exposure to COVID-19 positive cases
through work or personal contacts.

Remote Working

Individuals were asked questions on their exposure to remote
working, including changes to work environment because of
the COVID-19.

Redeployment
Individuals were question on whether they had been redeployed
during the COVID-19 pandemic. Individuals were asked to
report their levels of anxiety related to redeployment on a visual
analog scale (VAS) from 1 to 10.

We also collected data on psychological outcomes, such as:

Wellbeing

The Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS)
(37) is a validated tool with high internal validity for general
population. The scale consisted of 14 items detailing statements
about positive feelings and thoughts (rated from 1 - “none of the
time” to 5 - “all the time”). The highest the value the higher the
wellbeing. The value for Cronbach’s Alpha for our survey was 0.94
(see Appendix 1 for the details related to the wellbeing aspects
assessed by this validated scale).

Resilience

The Resilience Scale (38) was initially developed to evaluate the
levels of resilience in the general population. The shorter version
is a 14-item scale, which is an abbreviated and validated version
of the initial Resilience Scale (39). Higher scores indicate higher
levels of resilience. The Cronbach’s Alpha for our survey was 0.81
(see Appendix 2 for the details of the resilience aspects assessed
by this scale).

Satisfaction

The satisfaction of staff was assessed by asking individuals to
score and compare their perceived levels (VAS scale 1-10) of job
enjoyment and satisfaction outside of work from both before and
during the COVID-19 pandemic using a single item approach
(40). Higher scores indicate higher levels of satisfaction. The
Cronbach’s Alpha for our survey was 0.83.

STATISTICAL ANALYSIS

Sample Calculation

There are ~1.5 million of NHS and 0.5 million Higher Education
employees in the UK. According to UK Government statistics
approximately one in seven NHS workers have been redeployed
during the first wave of the pandemic (Have NHS staff been
redeployed due to COVID-19? | YouGov). For a 10% margin of

Frontiers in Public Health | www.frontiersin.org

47

June 2022 | Volume 10 | Article 928107


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Peng et al.

COVID-19 Impact on Healthcare Workers

error in the estimation of wellbeing, resilience and job satisfaction
of a total population of two million relevant professionals (even
if not everyone was directly impacted through their work by the
COVID-19 pandemic), the required sample size was 97, while for
a 5% margin of error, the sample size required was 384.

Analysis

The data were collated using an Excel spreadsheet and analyzed
using descriptive statistics based on the type of data distribution
(normality test). We used R package (4.2.0) for statistical analysis:
Student’s ¢-test (for comparisons between two groups of variables
with normal distribution) and Mann-Whitney U Test (for
variables with skewed distribution), Fisher’s exact test to assess for
associations between two categorical variables, Welch’s ¢-test (to
test the hypothesis that two populations have equal means which
we applied when comparing the male and female staff groups).
We used linear regression to predict the outcome of interest
(resilience, wellbeing or job satisfaction) when accounting for
independent variables (such as gender, marital status, and
other factors described above under predictors). P < 0.05 was
considered statistically significant.

RESULTS

Characteristics of Survey Respondents

A total of 365 responses were received during the period of 6
months (May-November 2020) when the survey link was active
which was an adequate sample size for a low margin error
(5%). As the survey was also disseminated via social media, we
could not calculate a response rate. The average time for survey
completion for the study participants was 9 min.

Age, gender, ethnicity, marital status, job roles, area of
residence and proportion of respondents redeployed to patient
facing roles during the pandemic are presented in Table 1
according to their status (single vs. in partnership vs. married).
There were no significant differences between the three
responder categories.

Impact of Respondents’ Status (Single vs.
in Partnership vs. Married) on Survey

Outcomes

Self-reported job-satisfaction and satisfaction outside work prior
(retrospective reporting) and during the COVID-19 pandemic
(current reporting).

We explored the impact of respondents’ status (single vs.
in partnership vs. married) on job-satisfaction and satisfaction
outside work pre and during COVID-19 pandemic (Table 2).
Job enjoyment was perceived as higher pre COVID as opposed
to during the first wave of the pandemic in the UK in all three
status groups.

Individuals in each marital group recalled significantly higher
levels of job enjoyment before the COVID-19 pandemic when
compared to during the pandemic, irrespective of their marital
status (P < 0.0001). No significant difference was found between
each marital group at the same time point.

Married staff reported higher levels of job enjoyment than
those who are single before the COVID-19 pandemic (P =

TABLE 1 | Responders’ characteristics presented according to their status (single
vs. in partnership vs. married) which was identified as a key determinant of
COVID-19 pandemic impact).

Respondents’
characteristics

Married Single Partnership P-values

Number 197 94 74 -
Age
18-25 0 8 2
26-30 4 19 20
31-40 56 32 27
41-50 70 18 10
51-60 48 15 11
Over 60 19 2 4
Age (mean) 47.10152 38.63298 39.28378
Gender Married vs. single:
Female 118 74 55 P = 0.0005
Male 79 19 19 Married vs.
Other 0 1 0 partnership:
P =0.03
Single vs. partnership:
P =0.57
Ethnicity Married vs. single:
White 132 60 63 P =0.60
Non-white 65 34 11 Married vs.
partnership:
P =0.004
Single vs. partnership:
P =0.002
Area of residence Married vs. single:
Urban 170 87 66 P=0.17
Rural 27 7 8 Married vs.
partnership:
P =0.68
Single vs. partnership:
P =0.59
In a patient facing Married vs. single:
role 159 73 51 P =054
Yes 38 21 23 Married vs.
No partnership:
P =0.05
Single vs. partnership:
P=0.22

Redeployment to a
patient facing role
during COVID-19

Married vs. single:

pandemic

Yes 53 30 22 P=0.41

No 144 64 52 Married vs.
partnership:
P =0.65
Single vs. partnership:
P =0.87

0.003). Regarding job enjoyment of staff before the COVID-
19 pandemic, no significant difference was observed between
married staff and staft in partnerships (P = 0.45), or between
single staff and those in partnerships (P = 0.15). There was no
observed difference between the marital groups in job enjoyment
during the COVID-19 pandemic.
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TABLE 2 | Self-reported job-enjoyment and satisfaction outside work prior (retrospective reporting) and during the COVID-19 pandemic (real-life reporting) are presented

according to the responders’ status (single vs. in partnership vs. married).

Married Single In partnership
Job enjoyment 7.589 7.021 7.243 Married vs. single:
prior to COVID-19 pandemic (7.000-8.000) (6.000-8.000) (6.250-8.000) P = 0.003
(VAS 1-10) Married vs. partnership:
Mean (IQR) P =0.45
Single vs. partnership:
P =0.15
Job enjoyment 5.513 5.351 5.514 Married vs. single:
during COVID-19 pandemic (4.000-7.000) (3.250-7.000) (4.000-7.000) P =0.54
(VAS 1-10) Married vs. partnership:
Mean (IQR) P=0.78
Single vs. partnership:
P =0.57
Job enjoyment 2.076 1.670 1.730 Married vs. single:
difference prior vs. during COVID-19 pandemic (0.000-4.000) (0.00-4.00) (0.00-38.75) P =0.37
Mean (IQR) Married vs. partnership:
P =0.32
Single vs. partnership:
P =0.92
Job enjoyment P < 0.0001 P < 0.0001 P < 0.0001
prior vs during COVID-19 pandemic
Satisfaction outside 8.036 7.628 8.203 Married vs. single:
work prior COVID-19 pandemic (7.000-9.000) (7.000-9.000) (8.000-9.000) P =0.04
(VAS 1-10) Married vs. partnership:
Mean (IQR) P =0.62
Single vs. partnership:
P =0.03
Satisfaction outside 5.477 4.723 5.703 Married vs. single:
work during COVID-19 pandemic (4.000-7.000) (3.000-7.000) (4.000-7.000) P =0.02
(VAS 1-10) Married vs. partnership:
Mean (IQR) P =0.47
Single vs. partnership:
P =0.01
Satisfaction outside 2.558 2.904 2.500 Married vs. single:
work difference prior vs during COVID-19 (0.000-4.000) (1.000-5.000) (1.000-4.000) P=0.28
pandemic Married vs. partnership:
Mean (IQR) P =0.86
Single vs. partnership:
P=0.28
Satisfaction outside P < 0.0001 P < 0.0001 P < 0.0001

work prior vs. during COVID-19 pandemic

Bold values indicate P < 0.05.

Self-reported wellbeing, resilience and anxiety related to
redeployment during the COVID-19 pandemic (current reporting).

We evaluated the impact of responders’ status (single vs. in
partnership vs. married) on wellbeing, resilience and anxiety
related to redeployment during the COVID-19 pandemic
(Table 3).

Married staff overall perceived their wellbeing as significantly
higher than single members of staff and those in partnerships
(P = 0.002, P = 0.04, respectively). There was no significant
difference in the wellbeing of single staff vs. those in partnerships
either (P = 0.42).

The perceived resilience of married staff was significantly
higher than their single counterparts (P = 0.0006) or staff
currently in partnership (P = 0.04). No significant difference was
observed in the resilience between married staff and those who
were single (P = 0.25).

Impact of Responders’ Gender and Marital

Status on Survey Outcomes
Married women had lower levels of self-reported wellbeing than
married men, while there were no other gender differences
between responders who were single and in partnership
(Figure 1A). When looking at gender differences, married
women reported lower levels of wellbeing when compared
to married men (P = 0.028), and single females reported
significantly lower levels of wellbeing than both married women
and married men (P = 0.017 and P < 0.0001, respectively).
Married staff, irrespective of gender, perceived their resilience
as significantly higher than staff who were single or in
partnership. No differences were found in staff that are
in partnerships vs. those who are single with regard to
self-assessed resilience (Figure 1B). When considering the effect
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TABLE 3 | Self-reported wellbeing, resilience and anxiety related to redeployment during the COVID-19 pandemic (real-life reporting) are presented according to the
responders’ status (married vs. single vs. in partnership).

Married Single Partnership
Redeployment-related anxiety during COVID-19 7.268 6.684 7.059 Married vs. single:
pandemic (6.000-8.000) (5.000-8.000) (6.000-8.000) P =0.36
(VAS 1-10) Married vs. partnership:
Mean (IQR) P =0.55
Partnership vs. single:
P=0.74
Wellbeing during COVID-19 pandemic 3.357 3.097 3.180 Married vs. single:
(VAS 1-5) (2.923-3.769) (2.692-3.615) (2.788-3.596) P = 0.002
Mean (IQR) Married vs. partnership:
P =0.04
Partnership vs. single:
P=0.42
Resilience during COVID-19 pandemic 5.416 4.960 5.186 Married vs. single:
(VAS 1-7) (4.714-6.071) (4.304-5.643) (4.643-5.786) P = 0.0006
Mean (IQR) Married vs. partnership:
P =0.04
Partnership vs. single:
P=0.25
Bold values indicate P < 0.05.
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FIGURE 1 | Box plots comparing job enjoyment (before COVID-19 or during COVID-19), well-being and resilience according to respondents’ gender and marital
status. (A) Job Enjoyment before COVID-19. (B) Job Enjoyment during COVID-19. (C) Well-being. (D) Resilience were compared using Welch'’s t test or
Mann-Whitney U test. **p < 0.001; *p < 0.01, *p < 0.05.

of gender, significant lower resilience was reported by single Married staft perceived their job enjoyment as higher than
compared to married female staff (P = 0.007) or married male  those who were single. There were no significant differences
staff (P = 0.011). between married staff and those who were in partnerships. No
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significant differences were found between those who are single
and those who are in partnerships (Figure 1C). No differences
were found in job enjoyment post COVID for all marital groups
(Figure 1D).

Survey Outcomes When Controlling for the

Respondents’ Marital Status

Regression analysis suggests that male respondents have a
positive association with higher self-assessed wellbeing score
compared to respondents with other genders (p 0.014)
disregard of their marital status. Interestingly, being female
respondents have a significantly positive association (P
3.35e107°) higher satisfaction with time outside work before
COVID-19 but this difference cannot be observed during the
COVID-19. Moreover, by controlling marital status, respondents
with age over 60 have a strong association with having a higher
self-assessed wellbeing (P = 0.032) and resilience (P = 0.003).

Impact of Professional Role on Survey

Outcomes

When looking at differences between staff in patient versus no
patient facing roles, no clear difference can be observed in terms
of job enjoyment, satisfaction outside work, well-being, resilience
and redeployment-related anxiety between patient facing roles
and no patient facing roles.

In our survey, there were 258 (71%) respondents who
continued to provide modified service in their clinical specialty
or for non-COVID-19 patients during the pandemic. The
professional satisfaction for the modified service of respondents
taking patient facing roles was significantly lower than those
with non-patient facing responsibilities (P = 0.019). Tele-
medicine was included in the provide modified clinical service
of 176/365 survey respondents. Specifically, rheumatologists
providing a tele-medicine service (n = 38) had significantly
lower professional satisfaction for the modified service than other
healthcare professional providing tele-medicine (P = 0.007), with
the caveat of a much-reduced sample size.

Assessment of Impact of Time (May-June
2020 vs. September-October 2020) on
Self-Reported Resilience and Wellbeing

Self-assessed wellbeing and resilience was measured over time for
all survey respondents. As expected, the majority of the responses
were collected when the survey went live (May 2020) and after a
reminder to complete the survey was sent out via social media in
September 2020). Self-assessed wellbeing in May 2020 was found
to be significantly higher than that in September 2020 (3.308
vs. 3.077, P = 0.045) (Figure 2A). Similar result observed with
significantly higher self-assessed resilience in May than that in
September 2020 (5.429 vs. 5.000, P = 0.014) (Figure 2B).

DISCUSSION

Unsurprisingly, our research participants reported fall in job
enjoyment during the COVID-19 pandemic, compared to their
recall of pre-pandemic job enjoyment. This was a consistent
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FIGURE 2 | Assessment of impact of time (May-June 2020 vs.
September-October 2020) on self-reported well-being and resilience. Box
plots and scatter plots show comparisons of (A) well-being and (B) resilience
between two groups of staffs completing questionnaires during May-June
2020 (in red) or September-October 2020 (in green). Area in grey indicates
95% confidence interval.

finding for all of the staff surveyed and echo similar findings in
a number of international studies (41-43). One study conducted
by the British Medical Association (BMA) found that 59% of
doctors described their level of exhaustion from work during the
pandemic as “higher than normal” in October 2020, despite the
ease of the pandemic restriction (44). The participants in our
survey had rated work fulfillment and recognition highly in the
first wave of the COVID-19 pandemic which could explain the
perceived increase in job satisfaction, whereas other publication
provided evidence that doctors in the UK rated their feelings of
being valued for their work during the pandemic quite low: 2.84
out of 5 (44). This disparity in perceived work recognition may
be a factor influencing differences in job satisfaction globally.
Other explanations for low job satisfaction in HCWs during
the pandemic were perceived job inequalities (45), type of work
environment (hospital vs. community) (43), as well as individual
factors such as emotional intelligence (46). Interestingly, we did
not find any differences between different professional roles,
suggesting that the COVID-19 pandemic affected staff beyond
the daily jobs. This may reflect the chronic occupational stress
in university workers (47) in relation to various factors such as
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family-work balance and academic burnout (48, 49), accentuated
by the additional psychological stress related to the teaching
and academic life disruptions in the context of COVID-19
pandemic (50).

There have been limited research on the relationship between
job satisfaction and marital status both during and before the
pandemic. In this study, married HCWs recalled higher levels
of pre-pandemic job enjoyment than single staff. However, this
is clearly not a universal pattern, as a similarly designed study
in Laos found no significant difference between married and
single HCWs (51). Conversely, our results showed no significant
difference between the job enjoyment of married staff and
single staff during the pandemic, which contrasts with a study
from Vietnam which found that married staff working closer
to patients during the COVID-19 pandemic had a higher job
satisfaction (52). These discrepancies suggest that, when the
research is targeting staff support in a particular country or health
care system, then comparisons between vast regions of the world
may not be very meaningful, if at all. On the other hand, if the
purpose of the research is to study the macro conditions affecting
health care staff wellbeing, then it is useful to identify regional
differences in staff experience.

The relationship between marital status and wellbeing is more
consistent across the existent literature (19, 21, 22), with the
general trend of lower rates of wellbeing for single HCWs. Our
survey also found that married individuals had higher rates of
wellbeing than those in a partnership. This could be potentially
explained by the increased likelihood of married responders to
live with their partner than those in a relationship, especially
in the context of quarantine restrictions associated with the
COVID-19 pandemic, providing them an easier access to social
support. Social support has also shown to be a protective factor
for mental health in HCWs during the pandemic (53). Female
responders, regardless of marital status perceived their wellbeing
as lower than their male counterparts during the COVID-19
pandemic (6-8, 11, 16-18, 20). Our study also provided evidence
that single females self-reported lower levels of wellbeing when
compared to married women and men alike, similarly to another
study from Italy (19).

Married HCWs in our study also rated their resilience more
highly than both single HCWs and those in partnerships. Whilst
there have not been previous studies comparing the resilience of
HCWs in a partnership with those who were married during the
pandemic, previous studies comparing married to single HCWs
generated contrasting results. A study in Spain (54) and one
in Iran (55) found that married HCWs had higher scores of
resilience during the COVID-19 pandemic, whereas a study in
Italy (56) did not find a significant difference between single and
married HCWs.

Complementary to previous studies (9, 14-18), our results
have found that during the pandemic, the wellbeing scores
were influenced by the age of the responders, with the younger
HCWs reporting lower scores. Our results also found that the
reported resilience scores increased with age- an area which has
had little prior exploration. One previous study found age to
be the most important factor in determining resilience during
the pandemic, above having children, occupation and gender,
respectively (57). It was postulated that this is likely explained

by the advantage of age-related experience in providing coping
skills for managing emotionally challenging incidents and this
theory is supported by another study which tested age and
relevant experience independently (54). They found that while
experience was associated with increased scores of resilience, age
when tested independently to experience, was not, and future
studies should aim to explore the relationship between these
two factors. Another important concept for making sense of
differential experiences is loss, in terms of meaningful and valued
activities and relationships that is integral to life satisfaction and
support identities. As well as having had less life experiences to
grow resilience and coping capacity, the COVID-19 pandemic
may have brought greater losses to younger people in general and
younger HCWs in particular. Another psychological variable of
interest is perceived control in work and outside work.

Interestingly, one factor which led to no significant differences
in job enjoyment, satisfaction outside work, wellbeing, resilience
and redeployment-related anxiety, was the staff’s type of role:
e.g., patient vs. non-patient facing occupational role during the
pandemic. While this seems counterintuitive as most of the
previous research suggested that increased exposure to COVID-
19 pandemic decreases psychological wellbeing (5, 7, 9, 10,
18, 27), there have been a number of studies showing non-
clinical staff to have lower wellbeing scores than HCWs (17, 31,
42, 58). The authors suggested that the unbalanced degrees of
preparation for and support through the pandemic, could be a
possible explanation for the low wellbeing scores reported by staft
not directly involved in managing the pandemic.

A large proportion of our non-patient facing participants were
university staff and a previous study in the US reported that
staff working in academia reported a reduction in well-being
since the start of the COVID-19 pandemic, however in their
study the wellbeing scores were higher than those reported by
the clinical staft (25). In contrast, while our study did not find
patient facing HCWs to have generally lower satisfaction, we did
find that HCWs in patient facing roles had lower satisfaction for
modified services such as telemedicine, and this was particularly
relevant for rheumatologists. This may be due to the nature
of systemic manifestations looked after during rheumatological
consultations, which are difficult to manage remotely, and has
also been significantly affected by the survey selection bias
(the survey was led by rheumatologists who have been better
represented in the sample size) Another study found that 71%
of telephone consultations with rheumatologists reached the
same diagnostic conclusion as a face-to-face appointment, in
comparison to 97% of video call consultations (59).

Furthermore, our results bring attention to the fact that
wellbeing and resilience of HCW's working in the UK decreased
from May 2020 to November 2020 and previous international
studies have found similar results. One global meta-analysis (60)
confirmed that the pooled prevalence of anxiety in HCWs during
Jan-March 2020, April-June 2020 and July-Sep 2020 increased
from 30 to 48% and 60.79%, respectively and the prevalence for
depression during the same time periods also escalated from 32.5
to 39.62% and 46.88%, respectively. Another study in Russia (26)
found that anxiety in HCWSs was higher during their second peak
(Oct 2020) in comparison to their first peak (May 2020) of the
pandemic. As expected, these results suggest that the increased
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duration of the pandemic led to poorer outcomes, however,
further studies are required to appreciate if this is a long-term
effect. It is unsurprising that our study found both resilience and
wellbeing to decrease over time as previous research confirms
a positive correlation between resilience and wellbeing scores
in HCWs during the pandemic (57, 61). High resilience may
serve as a protective factor against emotional distress, as one
study found that when satisfaction increased, resilience also
increased (57), providing insight into how HCW and other staff
wellbeing can be improved during challenging periods of time.
An alternative hypothesis is that resilience is mood-related, so
that people may feel and report greater resilience when there is an
uplift to mood, and vice versa. This suggests that it is important
to measure resilience by also asking about resilient behaviors and
not just perceptions.

The current study adds to the growing literature regarding
the effects of the COVID-19 pandemic on the mental health
of HCWs and university staff. There is currently limited
information on how resilience and job satisfaction of HCWs
and university staff working in in the field of healthcare
and healthcare research have been affected by the COVID-
19 pandemic in the UK. Previous studies have not explored
some of the variables we investigated here, such as comparison
between being married vs. in partnership or performed a parallel
evaluation of wellbeing, resilience and job satisfaction. The
strength of our survey study is in the hypotheses generated for
future research which, as well as focus on work-related variables
(e.g., frontline, risk perceptions), should also focus on gender
and age differences as these could differentially affect people’s
capacity to maintain meaningful relationships and a sense of
control and how they experience the gains and losses as a result
of drastic changes to life. Having a more specific understanding
of factors likely to influence mental health outcomes and other
aspects related to job satisfaction and life satisfaction more
generally will hopefully allow for more effective planning of
targeted interventions to support HCWs and staft working in
various other professional areas during future pandemics and
other health care crises.

LIMITATIONS

The survey was cross-sectional and did not look for changes in
parameters assessed over time. It has mainly been disseminated
across social medial platforms and through staft emails within
the departments of researchers. Therefore, selection bias can
be expected. For example, the survey is likely to have missed
participants that do not use/have access to social media. There
was also a likely recall bias due to the retrospective nature of part
of the survey, which asked individuals to think back to how they
felt prior to COVID-19 pandemic. Other limitations of this study
include the reduced numbers of junior staff and participants
between within the age range 18-25, and the focus on one urban
geographical area, as 77.7% of respondents worked in London
during the COVID-19 pandemic. The job satisfaction has not
been measured simply on a VASM rather than using a composite
measure likely to capture more adequately the various factors

contributing to work satisfaction. We were also unable to control
for many other potential confounding factors, such as living
alone or not during the pandemic, irrespective of the marital
status, living with/caring for children, having access to network
support at home or at work, or the type of professional role (as
the respondents were spread across too many roles to enable
a meaningful statistical analysis). The significant research and
professional fatigue affecting HCWs and university staff during
the COVID-19 pandemic, prevented a longer/ more granular
survey design.

CONCLUSION

Our study highlights a reduction in satisfaction scores of
HCWs during the pandemic, in comparison to retrospective
pre-pandemic scores, which affected disproportionately single
staff. Being younger, female or in a patient facing role was also
associated with poorer outcomes. Furthermore, we identified that
wellbeing and resilience in HCW's decreased over time during the
2020 waves of the pandemic in the UK. These results can be used
to support tailored interventions for categories of staff more at
risk of poorer outcomes or to predict which individuals may be
at higher risk in the case of future pandemics.
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Background: Presenteeism is defined as the behavior of people who insist on attending
work despite complaints of ill health that should prompt rest and absence from work.
Due to the heavy workloads and irreplaceable duties of the nursing service, nurses are a
typical representative group suffering from presenteeism. Although more scholars have
recently begun focusing on presenteeism, an abundant number of studies have tended
to focus on presenteeism’s external objective factors. There is, thus, a lack of studies
based on variables related to the intra-individual initiative. This study aimed to address
this gap by exploring the relationship between job crafting and nurses’ presenteeism from
the perspective of the individual internal initiative. Furthermore, this study also aimed to
examine job embeddedness’ mediating effect and job irreplaceability’s moderating effect
on presenteeism.

Methods: A total of 900 nurses from a 3A-graded hospital in Henan Province were
invited to participate in the online study in October, November, and December 2021,
respectively. Participants were asked to complete Self-report scales on job crafting,
job embeddedness, job irreplaceability, and presenteeism at three time points above.
Job crafting was measured at Time 1, job embeddedness and job irreplaceability were
measured at Time 2, and presenteeism was measured at Time 3.

Results: Presenteeism was significantly associated with differences in participants’
age and tenure. Job crafting was significantly positively associated with job
embeddedness, and job embeddedness was significantly negatively correlated with
presenteeism. Job embeddedness mediated the relationship between job crafting
and presenteeism. Job irreplaceability moderated the relationship between job
embeddedness and presenteeism.

Conclusions: This study explored job crafting’s influence mechanism on nurses’
presenteeism, which is beneficial to providing effective suggestions for managing and
preventing the incidence of nurses’ presenteeism. Future research should consider
expanding the sampling area and enriching the occupational fields of included
participants to conduct a more in-depth discussion on the relationship between job
crafting and nurses’ presenteeism.

Keywords: presenteeism, job crafting, job embeddedness, job irreplaceability, nurse
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INTRODUCTION

Presenteeism is defined as the behavior of people who insist
on attending work despite complaints of ill health that should
prompt rest and absence from work (1). Compared to other
occupational groups, nurses face a heavier workload, higher work
irreplaceability, and poorer health status (2). Therefore, they are
often regarded by scholars as a group with a high incidence
of presenteeism (3). Previous studies indicate that 82.08% of
nurses have worked while sick from the perspective of the
direct leader of nurses, and the proportion of nurses who Self-
reported experiencing presenteeism was as high as 94.25% (4).
With the COVID-19 pandemic, healthcare workers experience
unprecedented challenges (5). It presented exceeding workloads
for healthcare workers, which not only increased nurses’ work
stress and exhaustion (6, 7) but also caused delays and avoidance
of medical care worldwide (8, 9). Under such circumstances,
nurses’ physical and mental health was damaged (6), and the
phenomenon of nurses working with ill health also increased to a
great extent.

From the personal health perspective, the recovery theory
indicated that individuals with ill health need certain resources
to recover, such as temporary rest or staying away from work
(10). Presenteeism deprives individuals’ opportunity to recover
from stress and illness, not only reducing the acquisition of
recovery resources but causing further deterioration of health
conditions and long-term damage to physical and mental health.
Empirical studies also showed that nurses’ presenteeism can
cause cumulated fatigue and stress, lead to impaired physical and
mental health (11-13), and further intensify their job burnout
(14), Self-depletion (15), and depersonalization symptoms (16).
From the social aspect, monetary losses are also experienced by
the healthcare organization due to presenteeism (17). Shan et al.
(4) found that there were ¥4.38 billion and ¥2.88 billion in
annual losses, respectively, according to nurses’ and chief nurses’
presenteeism reports. Therefore, to avoid a series of negative
outcomes, it is necessary to focus on preventing and reducing the
occurrence of nurse presenteeism.

Most previous studies have explored factors related to the
aspects of work, such as leadership, colleagues, and organizations,
to combat presenteeism (18-20). These are objective and
stable, seldom involving factors related to personal initiative.
With the coming of the digital network and intelligence era,
human initiative plays an increasingly important role in social
development and construction, which can prompt individuals
to actively seek out work resources to effectively cope with
potential work pressures and demands. This active resource-
seeking behavior is called “job crafting” in the organizational
management field. Specifically, job crafting is defined as the
behavior of employees who spontaneously and proactively adjust
job requirements and resources to achieve a better person-job fit,
thereby increasing the meaning and experience of work (21).

According to the Job Demands-Resources Model (22), the
resources that employees obtained through job crafting may
help individuals to cope with job demands. Yi and Kim (23)
pointed out that job crafting as an initiative behavior is a

Abbreviations: NPQ, nurse presenteeism questionnaire.

key factor influencing presenteeism. However, the relationship
between job crafting and presenteeism still needs to be
clarified through further empirical research. Only one Danish
scholar has explained the motivation behind people’s choice of
presenteeism from the perspective of job crafting and suggested
the necessity of exploring the relationship between job crafting
and presenteeism (24). Hence, this study aimed to address this
gap and further investigate job crafting’s influence mechanism on
nurses’ presenteeism. It is conducive to explaining the occurrence
mechanism of nurses’ presenteeism so that effective suggestions
could be provided for preventing nurses’ presenteeism based on
it. It also contributes to investigating the relationship between
job crafting and negative organizational behavior (presenteeism),
which can enrich the research on the outcome variables of
job crafting.

In the healthcare industry, nurses with a high job crafting
level may actively communicate and collaborate with others
to seek more resources and support, which may deepen their
connection with others and embeddedness in the organization,
thus, creating a strong sense of belonging (25). High organization
embeddedness may promote pro-organizational behaviors,
promoting unwillingness to damage the organization’s interests.
Presenteeism behavior has always been regarded as a negative
organizational behavior due to the loss of organizational
performance in the long run (26). Consequently, to maintain
the organization’s interests, nurses with high embeddedness
may avoid actions with the potential to damage organizational
performance, such as presenteeism. Based on this view, job
crafting may reduce presenteeism by increasing the level of
job embeddedness.

Existing research indicates that job demand is a vital
antecedent for presenteeism (23). High job irreplaceability is
usually associated with heavy work demands, such as high
difficulty and high technical requirements, which will put
pressure on nurses (27), cause more health problems (2), and
thus increase presenteeism behavior. Nurses with high job
embeddedness are associated with more social and skill resources
(28), which can effectively address high job irreplaceability’s
negative impact, thereby reducing the incidence of presenteeism.
Conversely, for low job embeddedness, due to the lack of effective
resources, nurses stress might be increased when faced with
high job irreplaceability, resulting in more health risks and
presenteeism behaviors (29).

In summary, this study built a moderated mediation model
to explore the relationship mechanism between job crafting
and nurses presenteeism. Specifically, this study examined
the mediating role of job embeddedness on the relationship
between job crafting and nurses’ presenteeism and further
explored the moderating role of job irreplaceability between
job embeddedness and nurses’ presenteeism. The hypothesized
model is shown in Figure 1.

THEORY AND HYPOTHESES

Job Crafting and Presenteeism

When individuals are sub-healthy, additional physical and
psychological resources are required to face the heavy and
complex nursing work. Furthermore, when nurses must work
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(T1) (T3)
FIGURE 1 | Hypothesized conceptual model.

whilst unhealthy, prime resources would be consumed, resulting
in a shortage of overall coping resources. If the lack of overall
resources is not adequately restored in time, an imbalance in
various bodily functions may result. If this situation continues,
the individual’s physical and mental health will be impacted to a
greater extent (30).

Job crafting is defined as employees’ behavior in actively
changing their job design and perceptions to improve their
sense of work meaning and maintain a better person-job fit
(21). Leana et al. (31) highlighted that nurses would proactively
search for a range of support resources from their manager
and organization in the process of job crafting through various
ways, such as organizational training, benefit programs, and
leadership or colleague information sharing. According to the
Conservation of Resources (COR) theory and Job Demands-
Resources Model (JDR) (22), individuals seek to protect and
promote their resources, such as objects, conditions, personal
characteristics, energy, etc. (32). Perception of resource loss and
threat to resources can result in stress responses (33). Oppositely,
abundant work resources could assist nurses in coping with
potential work demands, relieve work pressure, and reduce the
consumption of physical and mental resources, thereby reducing
the occurrence of presenteeism. Simultaneously, nurses could
gain more capital and reinforced support from work resources to
address the loss of performance or other adverse impacts caused
by absence from work, so that if ill health occurs, they may tend
to choose sick leave instead of presenteeism (28, 34). Therefore,
we put forward the following hypothesis:

Hypothesis 1: Job crafting has a negative effect on
nurses’ presenteeism.

Mediation Effects of Job Embeddedness

Job crafting is a process meant to obtain more resources with
which individuals can actively change their job design and their
own cognition (21). If nurses obtained rich work resources
through job crafting, their work enthusiasm would be stimulated,
and work happiness would be improved (35). Nurses would
then be more willing to integrate into the organization and take
action to increase their degree of embeddedness in their work.
Job embeddedness refers to the degree to which employees are
embedded in the work and social network (e.g., organizations
and communities) (36). The more embedded in the organization
and social network individuals are, the more tightly connected
with the organization and social network they will be, and

the stronger attachment they would form to the organization.
Halbesleben and Wheeler (25) indicate that individuals’ strong
sense of attachment to their organization, and a strong
sense of belonging, would make them unwilling to damage
the organization’s interests and thus enact Pro-organizational
behaviors. Therefore, nurses would try to avoid presenteeism due
to its tendency to cause long-term organizational performance
loss (26). To summarize, the resources that nurses gain from job
crafting would increase their level of job embeddedness, which
further makes nurses reluctant to presenteeism because of the
detrimental effect on organizational performance. From this, we
come up with the following hypothesis:

Hpypothesis 2: Job embeddedness has an indirect effect on the
relationship between job crafting and nurses’ presenteeism.

Moderation Effects of Job Irreplaceability
Job irreplaceability is the extent to which the job content cannot
be replaced by others. High job irreplaceability may result due
to understaffing, lack of resources, and the task’s specificity that
prevents one’s work from being substituted by another (37). High
job irreplaceability is often associated with high job demands,
which can lead to higher stress for nurses (27), and cause
more health problems (2), thus increasing presenteeism. Previous
studies have shown that job irreplaceability can positively
affect presenteeism (38). Considering that nurses with high
job embeddedness tend to have a stronger attachment to the
organization (39), and are associated with more social and
skill resources (28), they could address work-related problems
more effectively and cope with the work pressure and potential
work demand caused by high irreplaceability. Thus, reducing
the presenteeism caused by job irreplaceability. In contrast,
nurses with low job embeddedness have a weaker sense of
attachment to the organization, often lacking sufficient resources
to cope with the heavy workload, and potential work pressure,
brought about by job irreplaceability (29), further intensifying
job irreplaceability’s impact on nurse’s presenteeism. Thus, under
high job irreplaceability, nurses with poor job embeddedness
are more likely to experience a series of health problems and
presenteeism behavior. Given that low job irreplaceability among
nurses tends to be associated with more reasonable solutions to
cope with absence, these individuals could more effectively cope
with job challenges when relying on existing physical and mental
resources, thereby less presenteeism would appear among nurses,
even during poor job embeddedness. Hence, we hypothesize
the following:

Hpypothesis 3: Job irreplaceability moderates the relationship
between job embeddedness and nurses’ presenteeism.

MATERIALS AND METHODS

Participants

This study utilized convenience sampling. Participants were
recruited from a 3A-graded hospital in the Henan Province,
China. Before the investigation, all participants were informed
about the research’s purpose, relevant precautions for filling
out the questionnaire, and the principle of confidentiality.
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After obtaining their consent and cooperation, online data
was collected through “www.wjx.cn” in October, November,
and December 2021, respectively. Job crafting was measured
in October (Timel), job embeddedness and job irreplaceability
were measured in November (Time 2), and presenteeism was
measured in December (Time 3). At these three time points,
900 questionnaires were distributed. After deleting invalid
questionnaires at Time 1, 844 questionnaires were obtained
with an effective response rate of 93.78%. After deleting invalid
questionnaires at Time 2, 738 questionnaires were obtained with
an effective response rate of 82%. At Time 3, 739 questionnaires
were obtained after deleting invalid questionnaires, and the
effective response rate is 82.11 %. Then, we screened and
excluded the invalid questionnaires; the exclusion criteria were:
(1) repeated questionnaires; (2) mobile phone numbers that
could not be matched; (3) scores of the three times responses
were the same or regular. Finally, we obtained 490 valid matching
questionnaires. In this study, 316 (64.5%) participants were 31
years old and above while 174 (35.5%) were 30 years old and
below; 364 (74.3%) participants had tenure of 6 years or more
while 126 (25.7%) participants had tenure of 5 years or less;
456 (93.1%) participants had Bachelor and above degrees while
34 (6.9%) had Junior college and below degree. Meanwhile, the
G*power was used to calculate the minimum sample size needed
for the hypothesized model. The effect size 2 was set at 0.15, the
significant level (o) was set at 0.05, and the power at 0.95, and
the number of predictors 5. The result showed that 138 samples
were needed to validate the hypotheses of this study. Around 490
samples that enrolled in our study met the requirement of sample
size for data analysis.

Measures

Job Crafting

Job Crafting was assessed by a 21-item measure by Tims et al.
(40), translated by Lou (41), and widely used in China. The scale
contains four subscales, namely increasing social job resources
(five items; such as “I ask colleagues for advice”), increasing
structural job resources (five items; such as “I try to develop
myself professionally”), increasing challenging job demands (five
items; such as “I try to make my work more challenging by
examining the underlying relationships between aspects of my
job”), and decreasing hindering job demands (six items; such as
“I manage my work so that I try to minimize contact with people
whose problems affect me emotionally”). 21 items were measured
on a Likert 5-point scale ranging from 1 (strongly disagree) to
5 (strongly agree). For this scale, Cronbach’s alpha Co-efficient
was 0.96.

Job Embeddedness

Job Embeddedness was assessed by part of the Job Embeddedness
Scale, developed by Mitchell et al. (36), and translated by Wang
(42). A total of 14 typical items were selected from the 40-item
scale to evaluate nurses’ job embeddedness. Three subscales were
comprised of the scale, namely organizational links (three items;
such as “I keep close relationships with colleagues at work”),
organizational fit (five items; such as “I feel like I'm a good fit
for my current job”), and organizational sacrifice (six items; such

as “Resignation will cause a lot of damage to my family and me”).
14 items were measured on a Likert 5-point scale ranging from 1
(strongly disagree) to 5 (strongly agree). For this scale, Cronbach’s
alpha Co-efficient was 0.94.

Presenteeism

The 11-item Nurse Presenteeism Questionnaire (NPQ)
developed by Shan et al. (43) was employed to measure nurses’
presenteeism behavior. Items included: “Although you felt dizzy
or had a headache, you still persevered in going to work.” Eleven
items were measured on a Likert 4-point scale: 0 (never), 1
(once), 2 (2~5 times), and 3 (more than five times), with high
scores representing more frequent instances of presenteeism. For
this questionnaire, Cronbach’s alpha Co-efficient was 0.95.

Job Irreplaceability

Job irreplaceability was assessed by the single item scale, as used
by Aronsson and Gustafsson (37) in their research: “If you are
absent from work for up to a week, what proportion of your tasks
must you take up again on your return?” Responses on a Likert
4-point scale: 1 (none or only a small proportion), 2 (somewhat
less than half), 3 (somewhat more than half), and 4 (virtually
all). The higher scores reflect a higher irreplaceability level of
the participants.

Data Analysis

SPSS, AMOS22.0, and the PROCESS (39) plug-in were used to
test hypotheses. Specifically, it includes four steps. First, SPSS and
AMOS were used to test for common method bias. Secondly, a
descriptive analysis of participants’ presenteeism scores was used.
Third, the Pearson correlation analysis was evaluated to test the
correlations between variables. Finally, the postulated hypotheses
were tested by PROCESS and hierarchical linear regression.

Ethics Statement

The study design was approved by the Henan University, and
the involving human participants were reviewed and approved
by The Ethical Review Board of the Institution of Psychology
and Behavior. The participants provided their written informed
consent to participate in this study.

RESULTS

Tables’ Preliminary Analysis

Missing Data Analysis

The 844 valid questionnaires from the first survey and the 490
matching questionnaires from Time 3 were analyzed. First, a total
of 354 missing sample data were screened out by subtracting
490 matched questionnaires from the 844 total questionnaires
at Time 1, the result of which was coded as the “Missing
Sample” group. Then, the 490 valid questionnaires were coded
as the “Effective Sample” group. We compared the differences in
job crafting scores and demographic variables between the two
groups, respectively. Results indicated that the score difference
between missing samples and valid samples on job crafting was
not significant (P > 0.05). There was no significant difference in
tenure and education level between the two groups (Ps > 0.05).
However, there was a significant difference in age (P < 0.05).
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TABLE 1 | Descriptions and correlations among demographic characteristics and
NPQ scores (n = 490).

Variables Categories Case x+s t P-value

Age <30 174 2.63+0.86 —5.31 0.000
>31 316 3.04 £0.79

Tenure <5 126 2.53+0.86 -597  0.000
>6 364 3.02+0.79

Education  Junior college and below 34 3.11+0.70 1.61 0.109

level Bachelor and above 456  2.88 +£0.84

NPQ, nurse presenteeism questionnaire.

Specifically, in the Effective Sample, 316 (64.5%) participants
were 31 years old and above while 174 (35.5%) were not.
However, in the Missing Sample, 199 (56.2%) participants were
31 years old and above while 155 (43.8%) were not. Overall,
the subsequent analysis would not be affected seriously by these
missing data.

Common Method Bias

Considering that the questionnaires used in this study are
all Self-reporting scales, common method bias was analyzed
in diverse ways. Primarily, the Pre-control was conducted,
collecting data from different time waves to reduce common
method bias. Then, Harman’s univariate analysis was used
after collecting data through SPSS 26. These results indicated
that there were seven factors with eigenvalues greater than
1 and that the first factor explains 34.43 % of the variance.
Thus, no serious common method bias appeared in the study.
Furthermore, the common method bias was tested through
AMOS 22.0 by controlling for the effects of an unmeasured latent
method. First, Model 1 was constructed through confirmatory
factor analysis. Second, Model 2 was constructed including
the method factor. Third, the main fit indices of Model
1 and Model 2 were compared. Results showed that the
changes of each fitting index were all less than 0.04 (ARMSEA
= 0.003, ACFI 0.015, AIFI 0.015, ANFI 0.016,
ATLI = 0.011) and that the model was not significantly
changed after adding the common method factor, which further
indicated that no serious common method bias was present in
the study.

The Scores of NPQ and the Differences in

Demographic Characteristics

Table 1 presents the descriptive statistics of the NPQ scores.
Results indicated a significant difference in NPQ scores (t =
—5.31 P < 0.01) relating to nurses age. The NPQ scores of
participants aged 31 and above were significantly higher than
that of those aged 30 and below, additionally, nurses with varying
tenure also had significant differences in NPQ scores (t = —5.97,
P < 0.01). Specifically, NPQ scores were significantly higher in
nurses with 6 years or more of tenure than in nurses with 5 years
or less.

TABLE 2 | Correlation of research variables (n = 490).

Variables M + SD 1 2 3 4 5 6
1 Age 1.64 +£0.48 1

2 Tenure 1.74 £ 0.44 0.76** 1

3 JCS 418+ 0.62 -0.05 —0.03 1

4 JEQ 3.70+0.71 —-0.05 -0.11* 0.54** 1

5 NPQ 2.90 +£0.83 0.23* 0.26™ -0.02 -0.11* 1

6 JiQ 3.06 £0.98 -0.02 0.01 0.12= 011 0.08 1

Age: 1 = <80, 2 = =31. Tenure: 1 = <5; 2 = >6. JCS, job crafting scale; JEQ,
job embeddedness questionnaire; NPQ, nurse presenteeism questionnaire. JIQ, job
irreplaceability questionnaire. *P < 0.05; **P < 0.01.

TABLE 3 | Results of the mediation effect of job embeddedness (n = 490).

Variables Presenteeism Job embeddedness Presenteeism
B t B t B t

Age 0.14 1.21 0.17 2.01* 0.17 1.41

Tenure 0.38 2,927 —-0.29 -3.07** 0.34 2.61*

Job crafting —0.01 —0.18 0.61 14.23* 0.07 1.02

Job -0.13 -2.15*

embeddedness

R? 0.07 0.30 0.08

F 12.36** 70.89* 10.49**

*P < 0.05; P < 0.01.

Variables Correlations
The results of the correlated analysis were shown in Table 2.
Specifically, job crafting had a significantly positive relationship
with job embeddedness (r = 0.54, P < 0.01), and job
embeddedness was significantly negatively correlated with
presenteeism (r = —0.11, P < 0.05). However, job crafting was
not significantly related to presenteeism (r = —0.02, P > 0.05),
which indicated that Hypothesis 1 was not supported.
Considering that the statistical power would decline by an
excess of control variables (44), age and tenure have a significant
influence on nurses’ presenteeism in this study, while education
level has no significant effect on it; thus, nurses’ age and tenure
were included as control variables in the follow-up analysis and
education level was not included.

Mediation Effects of Job Embeddedness
Model 4 in the pluggable unit of PROCESS in SPSS compiled by
Hayes (45) was used to test job embeddedness’ mediating effect
on the relationship between job crafting and presenteeism while
controlling for age and tenure. The results were presented in
Table 3.

Results showed that the direct effect of job crafting on
presenteeism was not significant (f = —0.01, P > 0.05). Further,
the mediating effect of job embeddedness was analyzed, which
indicated that the 95 % bias-corrected confidence interval for the
indirect effect of job embeddedness excluded zero [CI = (—0.161,
—0.003)] and the mediator effect was —0.081. After controlling
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FIGURE 2 | Moderation effect of job irreplaceability between job embeddedness and presenteeism.

the mediation variable of job embeddedness, job crafting’s direct
effect on presenteeism was not significant [95 % CI = (—0.066,
0.208), t = 1.018, P > 0.05]. Therefore, job embeddedness played
a complete mediation role between job crafting and presenteeism,
and Hypothesis 2 was supported.

Moderation Effects of Job Irreplaceability
Model 1 in the pluggable unit of PROCESS was used to test the
moderating effect of job irreplaceability on job embeddedness
and presenteeism while controlling for age and tenure. The
results showed that the main effects of job embeddedness
(B = —0.07, P < 0.05) and job irreplaceability (8 = 0.08,
P < 0.05) on presenteeism were significant, and that the
interaction of the two also significantly impacts presenteeism
(B = —0.07, P < 0.05). The results provided evidence that
job irreplaceability has a significant moderation effect on
the relationship between job embeddedness and presenteeism.
Hypothesis 3 was thus confirmed.

Then, a simple slope test was used to reveal job
irreplaceability’s moderating trend on the relationship between
job embeddedness and presenteeism (see Figure 2). As indicated
in Figure2, in the condition of low job irreplaceability, job
embeddedness had no significant impact on presenteeism (8 =
—0.001, P > 0.05). While in the high job irreplaceability group,
the impact of job embeddedness on presenteeism was significant
(B = —0.15, P < 0.01). With increasing job irreplaceability,
nurses with lower job embeddedness suffered more presenteeism
than the nurses with higher job embeddedness.

Furthermore, the moderated mediation model test was
conducted through Model 14 in the pluggable unit of
PROCESS in SPSS. The results are presented in Table4 and
Figure 3. The moderated mediation effect is significant with
an index of—0.63, and a 95 % bias-corrected confidence
interval of [—0.122, —0.001]. Specifically, when the level of job
irreplaceability was low (—1SD), the mediating effect of the
mediator was not significant and the effect was 0.016 [95 %

TABLE 4 | Test of the moderated mediation model (n = 490).

Variable Job embeddedness Presenteeism
B t B t
Age 0.17 2.01* 0.17 1.41
Tenure —0.29 -3.07** 0.33 2.56*
Job crafting 0.61 14.23"* 0.05 0.69
Job embeddedness -0.18 -2.08*
Job irreplaceability 0.08 2.05*
Job embeddedness x -0.10 —2.08*
Job irreplaceability
R? 0.30 0.10
F 70.89** 8.46™
*P < 0.05, **P < 0.01.
. 0.61"
Job crafting > Job embeddedness
Job irreplaceability -0.13"
A
Job embeddedness x :
: o Presenteeism
Job irreplaceability
FIGURE 3 | Results of the moderated mediation model.

CI = (—0.123, 0.084)]. When the level of job irreplaceability
was high (4+1SD), the mediating effect of job embeddedness
was significant and the effect was —0.137 [95 % CI
(—0.228, —0.051)].
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DISCUSSION

Discussion of Results

Under the global epidemic of COVID-19, as the vanguard of
epidemic prevention and control, healthcare workers are fighting
against the high risk of disease transmission and facing high
health threats; thus, their health issues are worth more attention
than ever before. Previous research has shown that the COVID-
19 pandemic had varied degrees of detrimental impact on the
mental health of healthcare workers (46). For example, healthcare
workers experienced higher levels of depression, anxiety (6),
and emotional exhaustion than usual (47). Meanwhile, the
presenteeism of healthcare workers also increased during this
period (48). Given that nurses presenteeism tends to lead to
more work errors (49) and increased patient health and safety
risks (50), paying attention to nurses’ working health behavior
is vital for promoting nurses’ level of healthcare service. This
study investigated the relationship mechanism of job crafting
and nurses presenteeism through the perspective of internal
motivation, which enriches the research regarding presenteeism’s
occurrence mechanism. Moreover, the present study explored
job embeddedness’ mediating role and job irreplaceability’s
moderating role in the relationship between job embeddedness
and presenteeism, which blends the factors of personal
motivation and work characteristics in an integrated model.
The results may thus trigger more contemplations regarding the
prevention and management of nurses’ presenteeism.

First, the results indicated an association between older age
and greater levels of presenteeism, which is consistent with
previous studies (23). This may be due to younger nurses
tendency to face the status of volatile income security and lower
organizational loyalty, which makes them consider their work as
less important than their health, and therefore, be inclined to
take sick leave when they are in poor health (51). Meanwhile,
the results also showed an association for nurses between
longer tenure and greater presenteeism, which is consistent with
previous studies (4). This may be due to nurses with longer tenure
regarding their presenteeism as a role model for their colleagues
with shorter tenure (52), however, nurses with longer tenure also
closely interact with patients in daily work. They may thus be
afraid that their absence would affect the patient’s recovery and
are thus inclined to presenteeism under poor health instead of
absence (29).

Second, the results revealed that job crafting can reduce
presenteeism by increasing job embeddedness. Leana et al.
(31) highlighted that in the process of job crafting, nurses
would proactively search for a range of support resources
from their manager and organization. These resources included
organizational training, benefit programs, and leadership or
colleague information sharing, which aids the improvement of
nurses’ sense of work meaning and job control, enhancing the
degree of job fit with abilities, working styles, and hobbies (53),
thus to increase the level of job embeddedness. Nurses with a
high level of job embeddedness tend to attach great importance
to organizational interests, keep high organizational loyalty (39),
and aim to maximize benefits for the organization. Hence,
they might be keenly aware of the dark side of presenteeism,

a negative work state that would lead to depletion of work
capacity and loss of organizational productivity (54), and thus,
avoid its occurrence. In general, individuals’ job crafting would
increase their job embeddedness, which would result in having
higher organizational loyalty and tighter organizational ties, and
thus, further influence them to avoid conducting presenteeism
to maintain organizational interests. In previous studies on job
crafting, scholars mainly examined the relationship between job
crafting and positive outcome variables. Although a scholar
mentioned that job crafting may be related to presenteeism
(negative variable) and presenteeism should be explained from
the perspective of job crafting (24), there is still a lack of relevant
research. This study provides an empirical basis for this by
exploring the relationship between job crafting and presenteeism,
which can expand the research scope of outcome variables
related to job crafting. Meanwhile, this study expanded the
research scope of the antecedent variable of presenteeism, which
shifts the perspective from negative variables possibly related to
presenteeism to the positive variable (job crafting) that could play
arole in presenteeism.

Third, the findings confirmed that job irreplaceability played
a moderating role in the relationship between job embeddedness
and presenteeism. The high job irreplaceability indicates a lack of
work resources, requiring more complex and special skills, which
often require nurses to devote more time and energy to complete
the work and thus deplete more physical and psychological
resources. Nurses with high job embeddedness tend to have a
stronger sense of attachment to the organization (39). In this
situation, they are associated with more social and skill resources
(28), which can help them effectively cope with the potential
job demands and job stress caused by high irreplaceability,
thus reducing the risk of presenteeism. Therefore, high job
irreplaceability may not be a key factor affecting nurses with
high job embeddedness’s decision to choose presenteeism. On
the contrary, people with low job embeddedness lack effective
resources to deal with the potential stress and demands caused
by high job irreplaceability, so they need to consume additional
resources. When such physical and mental resources are
excessively consumed, and not replenished in time, exhaustion
and burnout will occur, which in turn increases presenteeism
(29). Therefore, high job irreplaceability increases the incidence
of presenteeism in people with low job embeddedness. For low
job irreplaceability, work tasks and responsibilities are simpler,
work pressure is lower, and nurses can effectively cope with
it through existing resources. Therefore, the impact of low job
irreplaceability on nurses with different levels of embeddedness
is not significant.

Theoretical Implications

Based on the COR and JDR theories, this study explored the
mechanism of job crafting on nurses’ presenteeism, providing
the empirical basis for COR and JDR theories. Job crafting
and presenteeism belong to two independent fields in previous
studies. Although one scholar suggested that presenteeism should
be explored from the perspective of job crafting (24), there is
still a lack of relevant empirical research. This study establishes
a bridge between job crafting and presenteeism as it is the first
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to examine the relationship between job crafting and nurses’
presenteeism, as well as introduce job embeddedness and job
irreplaceability. It not only draws the research on the antecedent
variables of presenteeism into a new perspective but also enriches
the research scope of the consequences variables of job crafting.

First, numerous studies focused on the negative influence
of presenteeism on individual physical health, mental health,
and organizational productivity (55). Research on its antecedent
variables mostly focused on external objective targets such as
colleagues, leaders, and organizations (20), and less attention was
paid to whether factors related to individual internal motivation
can affect presenteeism. Based on the perspective of individual
internal motivation, this study explored the impact of job crafting
on nurses presenteeism, which is conducive to enriching and
improving the research on presenteeism.

Second, job crafting, as a top-down behavior, is regarded as
a positive behavior of employees’ spontaneous initiative, and the
related research has always focused on its positive outcomes, such
as employee job satisfaction (21), job happiness (56, 57), and
organizational performance (58). In this study, it is indicated that
unhealthy working behavior (presenteeism) could be indirectly
decreased through job crafting, which is helpful in enriching
research on job crafting’s inhibiting effect on negative outcomes
and broadening the job crafting research perspective.

Practical Implications

There are two valuable practical implications in the present
study. First, we explored the effect of job crafting on
nurses’ presenteeism and examined the mediating effect of job
embeddedness and the moderating effect of job irreplaceability
between them. This study highlights the importance of
caring about healthcare practitioners, which might increase
the attention of the healthcare industry to presenteeism, thus
arousing concern for nurses’ physical and mental health. The
findings help formulate corresponding management systems
effectively and reasonably, which could provide nurses with
a good support environment and adequate job replacement
resources, from the perspective of job crafting, for alleviating the
occurrence of presenteeism.

Second, in the field of organizational management, most of
the research on job crafting involved its positive outcome factors.
By examining the relationship between job crafting and the
negative variables-nurses’ presenteeism, the study reveals that
job crafting can reduce the occurrence of nurses presenteeism
through increasing job embeddedness. It is, thus, beneficial for
organizational management departments, and individuals, to
focus on job crafting’s preventive effect on presenteeism, which
could promote the full positive role of job crafting behaviors.

Limitations and Future Research

Our study has several notable limitations. Our data was
collected during a period when the epidemic situation in
China was generally stable, indicating there were no confirmed
COVID-19 positive cases in our sample area, and the work
arrangement of the nursing professionals was close to the
normal before the epidemic. However, the international epidemic
is not stable, and domestic coastal cities, such as Shanghai

and Guangzhou, have imported cases with the positive nucleic
acid test for COVID-19. Therefore, the item description of
presenteeism may trigger associations about COVID-19, leading
to a certain degree of bias in the Self-reports of presenteeism
behaviors among nurses. Furthermore, Self-reported scales
were the main data measurement tools used in this study.
When answering questions, social expectations and self-
approval might thus influence the objectivity of the final
data. Multi-angle measurement methods should be adopted in
future research, such as adding situational imagination and
experimental operations, or combining the evaluation of leaders
and colleagues, to improve the objectivity and scientific nature of
the research.

Due to the particularity of the nursing group, differences exist
from other groups regarding occupational stability, gender ratios,
and work pressure. Therefore, future research can be conducted
on groups of different occupations, which will further broaden
the related research on presenteeism behavior. Additionally, this
study focuses on a large 3A-graded hospital in a prefecture-level
city in the Henan Province. The sample size and number are,
thus, representative, however, there are differences in the rules,
regulations, and economic income of hospital nurses in different
regions. Future research can thus collect data from nurses in
different regions, such as general hospitals, or hospitals in other
provinces and rural areas, further comparing and refining the
research on nurses’ presenteeism behavior.

CONCLUSION

Our study investigated the impact of job crafting on presenteeism
from the internal motivation perspective and examined the
mediation effect of job embeddedness and the moderation effect
of job irreplaceability. Results showed that although job crafting,
a traditionally positive variable, and presenteeism, a traditionally
negative variable, were not significantly correlated, job crafting
could indirectly reduce the occurrence of presenteeism by
increasing job embeddedness. Additionally, job irreplaceability
played a moderating role in the relationship between job
embeddedness and presenteeism. The predictive effect of
job embeddedness on presenteeism was stronger with the
improvement of job irreplaceability. The results, thus, enrich
the research on the antecedent variables of presenteeism,
fill the gap in the research on the proactive antecedence
related to presenteeism, and may further expand research in
occupational health psychology, organizational management
psychology, and other fields. Therefore, hospital management
should pay attention to providing nurses with appropriate and
rich resource support, as well as adding specialized staffing shifts
and replacement positions. Nurses should also engage in more
job crafting behaviors to exploit more resource support and
strengthen organizational ties to reduce presenteeism.
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Objective: To investigate dentists’ psychological status and influencing factors in
Shaanxi Province during the COVID-19 epidemic and assess their perceived wellness.

Methods: The study was conducted among dentists from Shaanxi Province in
China. The basic information was collected through the network questionnaire
star platform. Depression, Anxiety, and Stress Scales (DASS-42) and Perceived
Wellness Survey (PWS) were used to assess subjects’ psychological status
and perceived wellness. Univariate linear regression analysis and multivariate
analysis were performed on the influencing factors of depression, anxiety, and
stress, and t-test and analysis of variance were used to analyze the perceived
wellness results.

Results: The results demonstrated that 33.2% of the surveyed dentists were in a
state of depression, 37.1% were anxious, and 34.4% reported stress among 256
subjects. Linear Regression analysis results showed that: "years of working," "the
impact of COVID-19 on their life, work, and sleep,” "worrying about occupational
exposure/virus infection," "lacking the awareness of prevention and control measures,"
"overtime work during the epidemic," "worrying about participating in the supporting
work," and "continuous exhaustion from work" were significant contributors to
depression, anxiety, and stress status. In addition, the results of PWS found that
each dimension of PWS was correlated with depression, anxiety, and stress state,
which indicates the individual’s physical and mental health state was associated with
multiple factors.

Conclusion: COVID-19 has significantly impacted dentists’ mental health in
Shaanxi Province. With these findings, we aim to educate and promote targeted
interventions that can be utilized to improve dentists’ mental health by analyzing the
influencing factors.

Keywords: COVID-19, depression, anxiety, stress, perceived wellness survey, dentists
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INTRODUCTION

COVID-19 has rapidly and globally spread since the first case
was reported in Wuhan, China, in December 2019. The World
Health Organization announced on 30 January 2020 that the
COVID-19 outbreak was listed as an internationally concerned
public health emergency (1). By the time the author wrote this
article, there were 500,186,525 confirmed COVID-19 cases and
6,190,349 deaths reported to WHO, and a total of 11,294,502,059
vaccine doses had been administered (2).

The global outbreak of COVID-19, individual fear of
infectious disease, quarantine policies for infected and
close contact people, the global economic recession, and
unemployment have negatively affected many people’s mental
health (3). Many reports show that the stress caused by COVID-
19 has had a range of adverse effects on their health, such as
insomnia, anxiety, depression, and the exacerbation of chronic
diseases (4). Furthermore, with the increasing number of cases,
medical workers suffered from great psychological and work
pressure and faced a high risk of infection during the epidemic.

The novel COVID-19 is highly contagious. Respiratory
droplets and close contact are the main routes of transmission.
The concept of COVID-19 “aerosol” transmission was first
introduced in Chinas “Diagnosis and Treatment Protocol (Trial
Fifth Edition).” "Aerosol transmission in a relatively confined
environment” is now confirmed as one of the routes of
transmission of COVID-19 (5). Oral treatment and surgery
usually produce a large number of aerosols and droplets. Oral
environments include face-to-face contact with patients, long-
term exposure to saliva, blood, other body fluids, airborne
microorganisms, and the use of sharp instruments that increase
the risk of infection (6). The COVID-19 virus can survive in
aerosols for more than 3 h, and its attachment to some surfaces
can be detected even after 72 h (7). Patients must have masks
removed for oral diagnosis and treatment, leading to the inability
to maintain a safe interpersonal distance between dentists and
their patients. In addition, the dentist is also exposed to the
patient’s saliva, blood, and other close contact exposures, which
increases the risk of infection (8). Some scholars have found
that oral epithelial cells contain a large number of Angiotensin-
Converting Enzyme 2 (ACE2), which has been proved to be
an important receptor for the COVID-19 virus (9), and the
expression of ACE2 in small salivary glands is significantly greater
than that in the lung (10). Based on these characteristics, dentists
face a high risk of infection in their work, affecting their mental
state and concerns of exposure.

During the outbreak stage, the stomatology departments of
some general hospitals and private dental clinics in Shaanxi
Province stopped receiving treatment. Instead, the stomatological
hospitals provided treatment with the principle of "one patient,
one room, one doctor, one care and one disinfection."
Predictably, dentists facing this high risk of exposure and firm
quarantine policies can harm their physical and mental health.

Scholars who surveyed dentists from 30 different countries
found that more than 2/3 (78%) of dentists were anxious
and worried about the impact of COVID-19 (11). At present,
there are many studies on the mental health status of frontline

medical staft during the epidemic period at home and abroad.
However, according to our literature review, there are few studies
on the mental health status of dentists during the COVID-19
epidemic period in China. This article used different scales to
analyze the mental health status of dentists in Shaanxi Province.
We hope that through our research, we can find out the
possible influencing factors which affect the mental health of
dentists during the COVID-19 epidemic, and provide targeted
psychological counseling for dentists.

DATA AND METHODS

Participants

This study was conducted in Shaanxi Province in China between
17 January 2022 and 23 January 2022. All questionnaires were
distributed through an online questionnaire survey platform.
All participants were informed of the principles for filling out
the form and signed an online informed consent form before
answering. The inclusion criteria were designated as (1) on
duty during the outbreak; (2) can skillfully use smartphones
to fill out questionnaires. Exclusion criteria were designated
as (1) had psychological problems before the study (such as
depression, anxiety, insomnia, etc.); (2) non-dental medical staff;
(3) cannot use smartphones. This study has been approved by
the Medical Ethics Committee of Xi’an Jiaotong University,
Hospital of Stomatology (Approval No.xjkqll [2022]NO.001).
The researchers kept all questionnaire data confidential.

Survey Tools

The tool used is called questionnaire star,' which were
anonymous online questionnaires. To ensure the validity of the
data, each IP can only be answered once.

Questionnaires

General Demographic Information

We obtained general demographic information (including
gender, age, marital and fertility status, education level, years
of working, nature of the hospital, etc.) about the respondents
through the self-designed questionnaire.

Depression, Anxiety, and Stress Scales

The depression, anxiety, and stress scales (DASS-42) is a self-
report tool with 42 items designed to identify the distinction
symptoms between anxiety and depression and reveal their
common feature called stress (12). The questionnaire has been
translated into multiple languages and has proven cross-cultural
validity (13). The DASS-42 scale classifies depression, anxiety,
and stress into five grades: normal, mild, moderate, severe, and
very severe (scoring criteria: depression — normal: 0-9; mild: 10-
13; moderate: 14-20; severe: 21-27; very severe: 28 + . Anxiety —
normal: 0-7; mild: 8-9; moderate: 10-14; severe: 15-19; very
severe: 20 + . Stress — normal: 0-14; mild: 15-18; moderate: 19-
25; severe: 26-33; very severe: 34 +). A higher score indicates a
higher depression, anxiety, and stress level. The details are shown

'http://www.wjx.com
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in Table 1. The Cronbach’s alpha reliability factor for the whole
scale was 0.968 and reliability factors of 0.930, 0.894, and 0.923 for
depression, anxiety, and stress (Cronbach’s alpha obtained from
this sample). It is worth noting that the results do not provide
any clinical diagnostic significance. If they were concerned about
their psychological condition, they were instructed to seek a
professional doctor in time.

Perceived Wellness Survey

Perceived wellness survey (PWYS) is a valid scale for researching
and evaluating interventions in the field of perceived health,
with good reliability and validity (14, 15). The PWS contains
36 items which included six dimensions: physical (1, 7, 13, 19,
25, 31), emotional (2, 8, 14, 20, 26, 32), social (3, 9, 15, 21, 27,
33), psychological (4, 10, 16, 22, 28, 34), spiritual (5, 11, 17,
23, 29, 35), and intellectual (6, 12, 18, 24, 30, 36) which were
selected based on the strength of theoretical support and the
quality of empirical evidence supporting each. The PWS assesses
the perceived health of individuals and their physical, mental,
and spiritual states and the social health they exhibit through
relationships with others. Therefore, it is used as a comprehensive
questionnaire to investigate an individual’s overall health (16,
17). For the positive questions, scores of 6, 5, 4, 3, 2,
and 1 represent “completely agree,” “agree,” “somewhat agree,”
“somewhat disagree,” “disagree,” and “completely disagree.” The
negative questions were scored contrariwise. A higher score
indicates a better perception of wellness. The Cronbach’s alpha
reliability factor for the whole scale was 0.911 and 0.703, 0.675,
0.649, 0.643, 0.665, and 0.743 for physical, emotional, social,
psychological, spiritual, and intellectual, respectively (Cronbach’s
alpha obtained from this sample).

Date Analysis

SPSS 26.0 software was used for statistical analysis. Counting
data is expressed in frequency, percentage, mean, and
standard deviation.

Univariate linear regression was used for univariate analysis
to explore the factors that might impact subjects’ depression,
anxiety, and stress status during the COVID-19 pandemic. The
statistically significant variables in the univariate analysis were
taken as independent variables, and the scores of the three
subscales in DASS-42 were taken as the dummy variables. The
stepwise regression analysis was used for multi-factor analysis. In
this study, the severe and very severe groups were combined into
one group, p < 0.05 indicated a statistical difference.

The t-test and chi-square test were used to compare the PWS

scores of subjects with different demographic characteristics.
TABLE 1 | Depression, anxiety, and stress scales (DASS-42) scoring criteria.
Depression Anxiety Stress
Normal 0-9 0-7 0-14
Mild 10-13 8-9 15-18
Moderate 14-20 10-14 19-25
Severe 21-27 15-19 26-33
Very severe 27+ 20+ 34+

The relationship between six dimensions scores of PWS and
depression, anxiety, and stress states were analyzed by bivariate
correlation analysis, p < 0.05 indicated statistical difference.

RESULTS

General Demographic Data

A total of 256 questionnaires were collected in this study, of which
256 were valid, with an effective rate of 100%. Basic information
on subjects, such as gender, age, marital and fertility status,
whether or not they live alone, general health, education level,
years of working, and professional title, were collected (Table 2).

Characteristics of Depression, Anxiety,
and Stress Status of Dentists During the
COVID-19 Epidemic

Among the 256 questionnaires collected, 85 cases (33.2%) showed
depression, 95 cases (37.1%) showed anxiety, and 88 cases

TABLE 2 | General demographic characteristics of participants.

Characteristic n %
Gender

Male 77 30.1
Female 179 69.9
Age

21-30 108 42.2
31-40 123 48.0
41-50 17 6.6
>51 8 3.1
Live alone

Yes 80 31.3
No 176 68.7
Marital status

Married 167 65.2
Unmarried 89 34.8
Fertility status

None 110 43.0
1 Child 110 43.0
>2 Children 36 14.0
Past medical history

Yes 20 7.8
No 236 92.2
Level of education

College or below 22 8.6
Undergraduate 136 53.1
Postgraduate and above 98 38.3
Years of working

Under 5 years 119 46.5
6-10 years 87 34.0
More than 11 years 50 19.5
Professional titles

Junior 143 55.9
Intermediate 96 37.5
Senior 17 6.6
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TABLE 3 | Comparison of depression, anxiety, and stress among dentists with different demographic characteristics.

2

Demography feature Depression (n = 85, 33.2%) X P Anxiety (n = 95, 37.1%) X P Pressure (n = 88, 34.4%) X p
Mild Moderate Severe Mild Moderate Severe Mild Moderate Severe

Gender 4.31 0.23 1.22 0.748 0.58 0.901

Male 7.8% 9.1% 1.7% 3.9% 15.6% 14.3% 11.7% 14.3% 7.8%

Female 1.7% 16.2% 7.3% 7.3% 16.8% 14.5% 14.0% 11.7% 8.9%

Age 13.46 0.14 9.04 0.434 19.69 0.200

21-30 7.4% 8.3% 7.4% 5.6% 12.0% 11.1% 7.4% 8.3% 5.6%

31-40 13.8% 18.7% 8.1% 7.3% 20.3% 15.4% 17.9% 17.1% 9.8%

41-50 11.8% 17.6% 11.8% 0% 17.6% 23.5% 11.8% 5.9% 11.8%

>51 0% 12.5% 25.0% 12.5% 12.5% 25.0% 25% 12.5% 25%

Live alone 1.07 0.79 1.04 0.792 1.94 0.585

Yes 8.8% 12.5% 7.5% 7.5% 18.8% 12.5% 13.8% 12.5% 5.0%

No 11.4% 14.8% 9.1% 5.7% 15.3% 15.3% 13.1% 12.5% 10.2%

Marital status 6.35 0.096 2.05 0.562 6.67 0.083

Unmarried 5.6% 11.2% 6.7% 4.5% 14.6% 12.4% 9.0% 11.2% 4.5%

Married 13.2% 15.6% 9.6% 7.2% 17.4% 15.6% 15.6% 13.2% 10.8%

Fertility status 7.07 0.315 7.59 0.269 11.34 0.079

None 6.8% 12.8% 6.8% 51% 13.7% 11.1% 10.3% 10.3% 51%

1 Child 15.2% 16.2% 9.5% 6.7% 21.0% 15.2% 16.2% 17.1% 10.5%

>2 Children 8.8% 11.8% 11.8% 8.8% 11.8% 23.5% 14.7% 5.9% 14.7%

Past medical history’ 19.79 0.00* 12.99 0.005* 18.12 0.00*

Yes 5.0% 15.0% 35.0% 10.0% 15.0% 40.0% 25.0% 15.0% 30.0%

No 11.0% 14.0% 6.4% 5.9% 16.5% 12.3% 12.3% 12.3% 6.8%

Level of education 10.67 0.099 10.85 0.093 21.93 0.001*

College or below 22.7% 22.7% 13.6% 13.6% 27.3% 18.2% 18.2% 36.4% 13.6%

Undergraduate 9.6% 16.2% 8.8% 6.6% 19.1% 14.7% 14.0% 14.0% 8.8%

Postgraduate and above 9.2% 9.2% 71% 41% 10.2% 13.3% 11.2% 51% 71%

Years of working 7.97 0.240 11.89 0.065 17.58 0.007*

Under 5 years 9.2% 10.1% 6.7% 5.0% 10.9% 10.9% 9.2% 8.4% 5.9%

6-10 years 13.8% 14.9% 9.2% 6.9% 23.0% 14.9% 19.5% 16.1% 6.9%

More than 11 years 8.0% 22.0% 12.0% 8.0% 18.0% 22.0% 12.0% 16.0% 18.0%

Professional title 12.03 0.061 5.28 0.508 9.43 0.151

Junior 10.5% 11.9% 9.8% 6.3% 18.2% 11.9% 11.2% 11.9% 7.7%

Intermediate 10.4% 19.8% 4.2% 6.3% 16.7% 16.7% 15.6% 15.6% 7.3%

Senior 11.8% 0% 23.5% 5.9% 0% 23.5% 17.6% 0% 23.5%

Medical institution 7.1 0.311 14.09 0.029* 11.55 0.073

Public specialized hospitals 8.3% 10.3% 8.3% 5.5% 12.4% 11.0% 1.7% 9.0% 6.2%

Pubic general hospitals 12.7% 20.0% 9.1% 10.9% 16.4% 20.0% 18.2% 12.7% 10.9%

Private dental clinics 14.3% 17.9% 8.9% 3.6% 26.8% 17.9% 12.5% 21.4% 12.5%

"The “Past medical history” means heart diseases, hypertension, diabetes, hepatitis, nephritis and other systemic diseases.

0 < 0.05.
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TABLE 4 | Univariate linear regression analysis of the status of depression, anxiety, and/or stress among dentists during the COVID-19 epidemic.

Variables

Depression (DASS-42)

Anxiety (DASS-42)

Stress (DASS-42)

B (95%Cl)

B (95%Cl) P

B (95%Cl)

Marital status
Fertility status

General health
status

Level of education
Years of working
Participation in
outbreak-related
work

The influence
degree of life and
work

The influence
degree of sleeping
Lacking of
cognition of
prevention

Worried about
occupational
exposure/virus
infection

Lacking of
prevention and
control materials
Overtime work
during the epidemic
Water and
electricity supply,
transportation
security
Noguarantee of
income

Worried about
participating in
supporting

Stress has nowhere
to go, and the need
for psychological
counseling cannot
be met

Continuous work of
exhaustion

Guilt for not being
able to take care of
family

Fear of infection
from colleagues

0.099 (0.420,3.818)
0.086 (—0.438,2.464)
—0.383 (—4.874,—2.639)

—0.126 (~3.311,-0.50)
0.138 (0.170,2.770)
0.064 (1.164,3.671)

0.140 (0.188,2.866)

0.163 (0.323,2.230)

0.172 (0.770,4.502)

0.148 (0.383,3.985)

0.121 (0.018,3.172)

0.154 (0.309,2.693)

0.171 (0.853,5.049)

0.136 (0.230,4.398)

0.136 (0.355,6.602)

0.324 (3.693,7.861)

0.220 (1.675,5.745)

0.096 (—0.448,3.594)

0.076 (—0.841,3.585)

<0.01
0.171
<0.01

<0.05
<0.05
0.308

<0.05

<0.01

<0.01

<0.05

0.053

<0.05

<0.01

<0.05

<0.05

<0.01

<0.01

0.126

0.223

0.069 (—0.801,2.868) 0.268
0.119 (—-0.038,2.460) 0.057
—0.381 (—4.187,—2.254) <0.01

~0.107 (~2.644,0.178) 0.087
0.168 (0.423,2.657) <0.01
0.105 (—0.298,3.862) 0.093

0.160 (0.364,2.669) <0.01

0.154 (0.213,1.863) <0.05

0.195 (0.974,4.183) <0.01

0.161 (0.497,3.601) <0.01

0.141 (0.215,2.963) <0.05

0.166 (0.373,2.427) <0.01

0.126 (0.054,3.702) <0.05

0.087 (—0.528,3.091) 0.164

0.145 (0.498,5.885) <0.05

0.279 (2.468,6.122) <0.01

0.234 (1.654,5.157) <0.01

0.097 (—0.364,3.126) 0.120

0.108 (—0.224,3.587) 0.083

0.146 (0.435, 4.836)
0.177 (0.679, 3.675)
—0.429 (—5.533, —3.248)

~0.209 (~4.581, 1.222)
0.206 (0.947, 3.630)
0.145 (0.457, 5.466)

0.177 (0.634, 3.415)

0.190 (0.561, 2.544)

0.168 (0.743, 4.645)

0.229 (1.677,5.381)

0.137 (0.205,3.531)

0.193 (0.736,3.209)

0.162 (0.715,5.1086)

0.089 (0.605,3.772)

0.148 (0.699,7.214)

0.280 (3.009,7.428)

0.226 (1.865,6.111)

0.144 (0.372,4.571)

0.151 (0.5639,5.124)

<0.05
<0.01
<0.01

<0.01
<0.01
<0.05

<0.01

<0.01

<0.01

<0.01

<0.05

<0.01

<0.01

0.155

<0.05

<0.01

<0.01

<0.05

<0.05

(34.4%) showed stress. The results showed statistically significant
differences in depression, anxiety, and stress in the general health
status (p < 0.05). There was a statistical difference in anxiety
states among dentists in different medical institutions (p < 0.05).

Likewise, there were statistically significant differences in stress Epidemic

states between different educational levels and different working

years (p < 0.05), as shown in Table 3.

Univariate Linear Regression Analysis of
Depression, Anxiety, and Stress Status
Among Dentists During the COVID-19

The factors that may affect dentists’ depression, anxiety, and

stress state during the epidemic period were taken as independent
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variables. The total depression, anxiety, and stress scores in
the DASS-42 scale were taken as dependent variables to
conduct a one-way linear regression analysis. The results show
that the influencing factors: "years of working,” "the influence
degree of life and work, "the influence degree of sleeping,"
"lacking cognition of prevention,” "worry about occupational
exposure/virus infection,” "overtime work during the epidemic,"
"water and electricity supply, transportation security," "worried
about participating in supporting,” "stress has nowhere to go,
and the need for psychological counseling cannot be met," and
"continuous exhaustion from work" is positively correlated with
depression, anxiety, and stress (p < 0.05). "General health status”
was inversely related to depression, anxiety, and stress (p < 0.05),
"marital status" was positively correlated with depression and
stress (p < 0.05), "level of education" was negatively associated
with depression and stress (p < 0.05), "lacking prevention and
control materials" was positively correlated with anxiety and
stress (p < 0.05), and "no guarantee of income" was positively
associated with depression (p < 0.05). Furthermore, "fertility
status,” “participation in outbreak-related work,” “guilt for not
being able to take care of family,” and “fear of infection from
colleagues" were positively associated with stress (p < 0.05). See
Table 4 for details.

Multivariate Analysis of Depression,
Anxiety, and Stress Status Among
Dentists During the COVID-19 Epidemic

Based on the one-way linear analysis, multiple linear regression
analysis was performed based on the statistically significant
variables in the DASS-42 scale and the dependent variables for the
total scores of depression, anxiety, and stress. The results showed
that the depression status was positively correlated with "years
of working," "no guarantee of income," "stress has nowhere to
go, and the need for psychological counseling cannot be met,"
and negatively correlated with "general health status" (R* = 0.262,
p < 0.05). The anxiety status was positively correlated with
"years of working," "stress has nowhere to go, and the need for
psychological counseling cannot be met," "lack of prevention and
control materials,” and was negatively correlated with "general
health status" (R? = 0.243, p < 0.05). The stress status was
positively correlated with "years of working," " level of education,"
"worried about occupational exposure/viral infection," "overtime
work during the outbreak," "stress has nowhere to go, and the

TABLE 5 | Multiple linear regression analysis of dentists’ depression status during
the COVID-19 epidemic.

Variable Depression (DASS-42 score)

B (95% CI) P
General health status —0.332 (—4.319, —2.190) 0.000
Years of working 0.138 (0.300, 2.623) 0.014
No guarantee of income 0.127 (0.328, 3.984) 0.021
Stress has nowhere to go, and 0.303 (3.472, 7.334) 0.000

the need for psychological
counseling cannot be met

need for psychological counseling cannot be met," and was
negatively correlated with "general health status" (R? = 0.332,
p < 0.05). The details are shown in Tables 5-7.

Results of Perceived Wellness Survey

As shown in Table 8, we found no significant difference
in the mean of PWS between different demographic groups.
Correlation analysis was carried out between the six PWS
subscales and the depression, anxiety, and stress scores. The
results showed a positive correlation between emotional and
anxiety scores (p < 0.05). The social domain was negatively
correlated with depression, anxiety, and stress (p < 0.05).
The physical domain was negatively correlated with depression
and stress (p < 0.05). Furthermore, the spiritual domain
was positively associated with depression, anxiety, and stress
(p < 0.05), as shown in Table 9.

DISCUSSION

COVID-19 affects physical health and has a significant
psychological impact globally (18). The following conclusions
were drawn from our research: first, there were 33.2% for
depression, 34.4% for anxiety, and 34.4% for stress among the
256 dentists in Shaanxi Province. Second, after analysis, we found
many influencing factors that could lead to depression, anxiety,

TABLE 6 | Multiple linear regression analysis of dentists’ anxiety status during the
COVID-19 epidemic.

Variable Anxiety (DASS-42 score)

B (95%Cl) p
General health status —0.332 (—3.661, —1.793) 0.000
Years of working 0.136 (0.229, 2.264) 0.017
Lacking of prevention and 0.130 (0.277, 3.179) 0.020
control materials
Stress has nowhere to go, and 0.259 (2.292, 5.671) 0.000

the need for psychological
counseling cannot be met

TABLE 7 | Multiple linear regression analysis of dentists’ stress status during the
COVID-19 epidemic.

Variable Stress (DASS-42 Score)

B (95%Cl) P
General health status —0.366 (—4.824, —2.665) 0.000
Level of education —0.155 (—8.702, —0.610) 0.006
Years of working 0.118 (0.088, 2.532) 0.036
Worried about occupational 0.146 (0.620, 3.871) 0.007
exposure/viral infection
Overtime work during the 0.111 (0.027, 2.227) 0.045
outbreak
Stress has nowhere to go, and 0.226 (2.246, 6.165) 0.000

the need for psychological
counseling cannot be met
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and stress. Third, there was a correlation between perceived
health findings and depression, anxiety, and stress.

From previous research, it has been found that COVID-19
has a profound impact on the dental industry (19). The unique
work environment puts dentists at a high risk of exposure and

TABLE 8 | Perceived wellness survey (PWS) comparison with different
demographic characteristics.

Demographic characteristics Perceived wellness mean (SD) p
Gender

Male 134.35 (25.74) 0.094
Female 129.11 (21.47)

Age

21-30 129.48 (23.48) 0.436
31-40 131.98 (22.08)

41-50 133.94 (18.54)

>51 120.13 (34.90)

Live alone

Yes 134.50 (29.82) 0.073
No 128.95 (18.81)

Marital status

Unmarried 128.75 (27.00) 0.325
Married 131.72 (20.43)

Fertility status

None 128.93 (25.37) 0.494
1 Child 131.73 (22.10)

>2 Children 133.50 (15.28)

Past medical history

Yes 138.10 (41.45) 0.132
No 130.06 (15.28)

Level of education

College or below 130.09 (24.42) 0.159
Undergraduate 128.98 (19.79)

Postgraduate and above 133.91 (21.78)

Years of working

Under 5 years 129.22 (23.48) 0.696
6-10 Years 132.98 (22.65)

More than 11 years 130.30 (22.36)

Professional title

Junior 128.94 (18.28) 0.343
Intermediate 133.98 (27.73)

Senior 126.65 (27.36)

Medical institution

Public specialized hospitals 130.09 (24.42) 0.471
Pubic general hospitals 128.98 (19.79)

Private Dental Clinics 133.91 (21.78)

infection (20). In addition, isolation, unemployment, and fear of
infecting family members can influence dentists’ mental health
status during the COVID-19 pandemic (21). In our study, 95%
of subjects were concerned about occupational exposure or viral
infection, and 33% were worried about infection from colleagues.
This finding is similar to many studies in which more than
80% of dentists fear infection in diagnosis and treatment by
Zeina Nasser et al. (22). Additionally, Consolo et al. (23) found
that nearly 85% of dentists were concerned about infection in
daily clinical practice. In our univariate linear regression analysis
of the factors affecting depression, anxiety, and stress status,
we found that "fear of occupational exposure/viral infection"
was positively associated with depression, anxiety, and stress
(p < 0.05). Some dentists said they felt anxiety about treating
patients with cough and fever (24). In our survey, 23.1% of
dentists participated in outbreak-related operations (such as
supporting nucleic acid sampling, pre-testing, triage, supporting
fever clinics, vaccination, etc.), which was an influential factor of
stress (p < 0.05). Furthermore, among our study subjects, 65.2%
of the dentists were married, and 68.8% lived with their family
members. When faced with a high-risk working environment and
concerns about their family members, depression and anxiety
were more likely to occur or aggravate these concerns, just as
we observed. These results are the same as during the 2003
SARS outbreak. Looking back at the SARS epidemic in 2003,
many studies found that medical staff had anxiety, depression,
and stress symptoms at that time (25). They were afraid of
occupational exposure at work, fearful of bringing the disease
to family members and friends, and even reluctant to work or
considered quitting the job (26). Collectively, these all can have
long-term psychological effects (27).

Due to the requirements of epidemic prevention and control
during the epidemic, some medical institutions have had to
suspend treatment, especially private clinics. This puts a strain
on dentists working in private practices. During the outbreak
in India, 60.4% of oral clinics were closed for 2-3 months,
32.6% for 1 month, and 3.3% did not re-open after closure
(28). Due to the closure of private oral clinics, 72.5% were
worried about economic losses during the COVID-19 outbreak,
and 37% of Vietnamese dental surgeons even though they were
at a low quality of life level, which caused great stress and
anxiety for dental practitioners working in private clinics (29).
Our study found that dentists working in government hospitals
account for more depression, anxiety, and stress (45.9, 44.2,
and 44.3%). However, this result is different from previous
studies. In previous studies (30), dentists working in clinics
were significantly more stressed during the pandemic than

TABLE 9 | Bivariate correlation analysis of PWS subscales with depression, anxiety, and stress.

Physical Emotional Social Psychological Spiritual Intellectual
r P r P r P r P r P r P
Depressed —0.060 0.337 0.113 0.070 —0.192** 0.002 —0.133" 0.033 0.198* 0.001 —0.100 0.109
Anxious 0.002 0.973 0.142* 0.023 —-0.126* 0.044 —0.045 0.477 0.202** 0.001 -0.022 0.730
Stress —0.055 0.382 0.083 0.185 —0.207** 0.001 —0.124* 0.047 0.125* 0.045 —0.101 0.107

*0 < 0.05; “p <0.01.
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dentists in government hospitals. These findings may be related
to the closure of dental clinics during the epidemic and the
inability to guarantee the dentist’s income (31). We analyzed the
possible reasons: (1) When private clinics are closed, government
hospitals take on more patients, dentists workload increases,
working hours are longer, and the risk of infection increases,
so they are more likely to produce psychological problems,
such as anxiety and stress. (2) Among the study subjects, more
doctors were working in government hospitals, so there may be
a deviation in the sample results. Interestingly, our study found
that education level was inversely associated with stress status,
which was similar to Chen et al. (32).

Our study found that the impact of the pandemic on
sleep was positively correlated with depression, anxiety, and
stress status. There was an increasing number of evidence of
a bidirectional relationship between psychosomatic conditions
and insomnia, and this relationship may increase with stress
(33). The study by Magdalena et al. also confirmed this
relationship (34). Additionally, Lee et al. (35) found that sleep
quality was inversely correlated with anxiety. Furthermore, many
researchers have pointed out the effects of stress and anxiety on
sleep (36).

A highlight of this study is that we used the PWS to
evaluate subjects’ mental health status in six dimensions: physical,
emotional, social, psychological, spiritual, and intellectual. This
survey is not commonly used in relevant studies in China.
Epidemiological researchers have concluded that self-health
perception is one of the most powerful predictors of their
future health status (17). The perceived wellness model was
built on system theory and health orientation. According to
systems theory, each part of a system was a sub-element of
a more extensive and separate system with its sub-elements,
and the elements were interrelated (37). In the correlation
analysis of PWS subscales and depression, anxiety, and stress
status, we found that (1) Physical and intellectual domains were
inversely associated with depression and stress status; (2) Social
domain was inversely associated with depression, anxiety, and
stress status; (3) Spiritual domain was positively correlated with
depression, anxiety, and stress status. There were correlations
between the various dimensions of PWS and between each
dimension and depression, anxiety, and stress level, indicating
that multiple factors influenced an individual’s physical and
mental health status. Another noteworthy aspect of our study
was that general health status was negatively correlated with
depression, anxiety, and stress. Other than that, the general
health status is also related to perceived wellness. Previous
studies (38) have shown that the degree of physical health was
inversely correlated with the incidence of mental illness. Good
perceived health and high levels of physical health were positively
correlated and negatively correlated with physical and mental
illnesses (39).

A comparative analysis of changes in mental health status
in different periods cannot be conducted from our study

since our investigation was conducted over a brief period, did
not involve dynamic and continuous monitoring, and lacked
records of dentists’ mental health status in different periods.
Notably, the following psychological interventions are proposed
in the "Guiding Principles for Emergency Psychological Crisis
Intervention in the Novel Coronavirus Pneumonia Epidemic"
issued by the National Health Commission: (1) Reasonable
scheduling to ensure adequate sleep and diet; (2) Communicate
more with family and friends; (3) Moderate exercise is beneficial
to relieve the state of high mental tension, eliminate tension,
release psychological pressure, promote deep sleep, and ensure
medical staff’s physical and psychological health.

To sum up, the COVID-19 epidemic has indeed affected the
psychology of dentists to varying degrees. Physical health, years
of working, income, and working conditions during the epidemic
were all related to the mental health of dentists. Therefore, it is
very important to pay attention to the mental health of dentists
and establish an effective psychological intervention system to
reduce the psychological damage caused by the epidemic.

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 studies involving human participants were reviewed and
approved by the Medical Ethics Committee of Xi’an Jiaotong
University, Hospital of Stomatology, No. xjkqll (2022)NO.001.
The patients/participants provided their written informed
consent to participate in this study.

AUTHOR CONTRIBUTIONS

JL analyzed the data and wrote the manuscript. CC modified
the manuscript. All authors worked together to design the study
proposal and questionnaires and contributed to the article and
approved the submitted version.

ACKNOWLEDGMENTS

We thank AiMi Academic Services (www.aimieditor.com) for
the English language editing and review services. We would
like to express our sincere thanks to Xi’an Jiaotong University,
Hospital of Stomatology. All participants are grateful for their
contributions to this study. Finally, we would like to thank all
the health workers who have contributed to this battle against the
COVID-19.

Frontiers in Psychiatry | www.frontiersin.org

July 2022 | Volume 13 | Article 933514


http://www.aimieditor.com
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

Lietal

Mental Health and COVID-19

REFERENCES

20.

Tao J, Lin Y, Jiang L, Zhou Z, Zhao ], Qu D, et al. Psychological impact of the
COVID-19 pandemic on emergency dental care providers on the front lines in

1. Statement on the Second Meeting of the International Health China. Int Dental J. (2021) 71:197-205. doi: 10.1016/j.identj.2020.12.001
Regulations. Emergency Committee Regarding the Outbreak of Novel ~ 21. Sharma S. Parolia A, Kanagasingam S. A review on COVID-19 mediated
Coronavirus  (2019-nCoV)  [EB/OL]. (2005). Available online at: impacts and risk mitigation strategies for dental health professionals. Eur J
https://www.who.int/news/item/30-01-2020- statement-on- the- second- Dentistry. (2020) 14:5159-64. doi: 10.1055/s-0040- 1718240
meeting- of-the-international- health- regulations- (2005)- emergency- 22. Nasser Z, Fares Y, Daoud R, Abou-Abbas L. Assessment of knowledge and
committee-regarding- the- outbreak- of-novel- coronavirus- (2019-ncov) practice of dentists towards coronavirus disease (COVID-19): a cross-sectional
(accessed February 23, 2020). survey from Lebanon. BMC Oral Health. (2020) 20:281. doi: 10.1186/s12903-

2. WHO. WHO COVID-19 Dashboard _ WHO COVID-19 Dashboard With 020-01273-6
Vaccination Data [EB/OL]. Geneva: WHO (2020). 23. Consolo U, Bellini P, Bencivenni D, Iani C, Checchi V. Epidemiological

3. Bhumireddy J, Mallineni SK, Nuvvula S. Challenges and possible aspects and psychological reactions to COVID-19 of dental practitioners in
solutions in dental practice during and post COVID-19. Environ the Northern Italy districts of Modena and Reggio Emilia. Int ] Environ Res
Sci Pollut  Res. (2021) 28:1275-7. doi:  10.1007/s11356-020-10 Public Health. (2020) 17:3459. doi: 10.3390/ijerph17103459
983-x 24. Meng L, Hua F, Bian Z. Coronavirus disease 2019 (COVID-19): emerging and

4. Olszewska-Czyz I, Sozkes S. Anxiety levels among polish and turkish dentists future challenges for dental and oral medicine. J Dental Res. (2020) 99:481-7.
during the COVID-19 pandemic. Healthcare. (2022) 10:357. doi: 10.3390/  25. Bai Y, Lin CC, Lin CY, Chen JY, Chue CM, Chou P. Survey of stress reactions
healthcare10020357 among health care workers involved with the SARS outbreak. Psychiatr Serv.

5. Baghizadeh Fini M. What dentists need to know about COVID-19. Oral Oncol. (2004) 55:1055-7.

(2020) 105:104741. 26. Maunder R, Hunter J, Vincent L, Bennett ], Peladeau N, Leszcz M, et al. The

6. Tysiac-Mista M, Dziedzic A. The attitudes and professional approaches of immediate psychological and occupational impact of the 2003 SARS outbreak
dental practitioners during the COVID-19 outbreak in Poland: a cross- in a teaching hospital. CMAJ. (2003) 168:1245-51.
sectional survey. Int ] Environ Res Public Health. (2020) 17:4703. doi: 10.3390/ ~ 27. Lee AM, Wong JG, McAlonan GM, Cheung V, Cheung C, Sham PC,
ijerph17134703 et al. Stress and psychological distress among SARS survivors 1 year

7. Passarelli PC, Rella E, Manicone PE, Garcia-Godoy F, D’Addona A. The impact after the outbreak. Can ] Psychiatry. (2007) 52:233-40. doi: 10.1177/
of the COVID-19 infection in dentistry. Exp Biol Med (Maywood). (2020) 070674370705200405
245:940-4. 28. Patil AP, Magdum D, Jadhav S, Jadhav A, Vhatkar P, Kavle PG. Stress and

8. Zhang C, Peng D, Lv L, Zhuo K, Yu K, Shen T, et al. Individual perceived financial burden faced by dentists amidst COVID 19 pandemic. ] Pharm Res
stress mediates psychological distress in medical workers during COVID-19 Int. (2021) 33:303-10.
epidemic outbreak in Wuhan. Neuropsychiatr Dis Treat. (2020) 16:2529-37.  29. Tran TT, Vo TV, Hoang TD, Hoang MV, Tran NTQ, Colebunders R.
doi: 10.2147/NDT.S266151 Adherence to COVID-19 preventive measures among dental care workers in

9. Baghizadeh Fini M. Oral saliva and COVID-19. Oral Oncol. (2020) Vietnam: an online cross-sectional survey. Int | Environ Res Public Health.
108:104821. (2022) 19:481. doi: 10.3390/ijerph19010481

10. XuJ,LiY,GanE DuY, Yao Y. Salivary Glands: potential reservoirs for COVID- ~ 30. Mishra S, Singh S, Tiwari V, Vanza B, Khare N, Bharadwaj P. Assessment of
19 asymptomatic infection. J Dental Res. (2020) 99:989-989. doi: 10.1177/ level of perceived stress and sources of stress among dental professionals before
0022034520918518 and during the COVID -19 outbreak. ] Int Soc Prev Community Dent. (2020)

11. Ahmed MA, Jouhar R, Ahmed N, Adnan S, Aftab M, Zafar MS, et al. Fear and 10:794-802. doi: 10.4103/jispcd.JISPCD_340_20
practice modifications among dentists to combat novel Coronavirus Disease ~ 31. Gupta S, Hrishi TS, Gupta S, Kumar S, Javadi H, Gupta R. Challenges faced by
(COVID-19) outbreak. Int J Environ Res Public Health. (2020) 17:2821. doi: dental professionals during COVID-19- a cross sectional survey. JAIM. (2020)
10.3390/ijerph17082821 9:60-4.

12. Ali AM, Green J. Factor structure of the depression anxiety stress Scale-21 ~ 32. Chen Y, Li W. Influencing factors associated with mental health outcomes
(DASS-21): unidimensionality of the Arabic version among Egyptian drug among dental medical staff in emergency exposed to coronavirus disease
users. Substance Abuse Treat Prevent Policy. (2019) 14:40. doi: 10.1186/s13011- 2019: a multicenter cross-sectional study in China. Front Psychiatry. (2021)
019-0226-1 12:736172. doi: 10.3389/fpsyt.2021.736172

13. Makara-Studzifiska M, Tyburski E, Zatuski M, Adamczyk K, Mesterhazy J,  33. Sirajudeen MS, Dilshad M, Algahtani M, Alzhrani M, Albougami A,
Mesterhazy A. Confirmatory factor analysis of three versions of the depression Somasekharan P. Psychometric properties of the athens insomnia scale
anxiety stress scale (DASS-42, DASS-21, and DASS-12) in Polish adults. Front in occupational computer users. Healthcare. (2020) 8:89. doi: 10.3390/
Psychiatry. (2022) 12:770532. doi: 10.3389/fpsyt.2021.770532 healthcare8020089

14. Phan H, Mills AR, Fleming J. Perceived wellness among pharmacy residents ~ 34. Iorga M, Iurcov R, Pop L. The Relationship between fear of infection
during COVID-19. ] Am Pharm Assoc. (2021) 61:€52-9. and insomnia among dentists from oradea metropolitan area during the

15. Harari MJ, Waehler CA, Rogers JR. An empirical investigation of a outbreak of SARS-CoV-2 pandemic. ] Clin Med. (2021) 10:2494. doi: 10.3390/
theoretically based measure of perceived wellness. ] Counsel Psychol. (2005) jem10112494
52:93-103. 35. Xiao H, Zhang Y, Kong D, Li S, Yang N. The effects of social support on

16. Adams T, Bezner J, Steinhardt M. The conceptualization and measurement of sleep quality of medical staff treating patients with coronavirus disease 2019
perceived wellness: integrating balance across and within. Am ] Health Promot. (COVID-19) in january and february 2020 in China. Med Sci Monitor. (2020)
(1997) 3:208-18. 26:€923549. doi: 10.12659/MSM.923549

17. Adams TB, Bezner JR, Drabbs ME, Zambarano R], Steinhardt MA. 36. Oladunjoye A, Oladunjoye O. An evolving problem—mental health symptoms
Conceptualization and measurement of the spiritual and psychological among health care workers during COVID-19 pandemic. Asian ] Psychiatry.
dimensions of wellness in a college population. ] Am Coll Health. (2000) (2020) 54:102257. doi: 10.1016/j.ajp.2020.102257
48:165-73. doi: 10.1080/07448480009595692 37. Rothmann S, Ekkerd J. The validation of the perceived wellness survey in the

18. Hossain MM, Tasnim S, Sultana A, Faizah F Mazumder H, Zou L, et al. south african police service. SA J Indust Psychol. (2007) 33:35-42.
Epidemiology of mental health problems in COVID-19: a review [version 1;  38. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS, et al. Immediate
peer review: 2 approved]. F1000 Research. (2020) 9:636. psychological responses and associated factors during the initial stage of

19. Vergara-Buenaventura A, Chavez-Tuion M, Castro-Ruiz C. The mental the 2019 COVID-19 epidemic among the general population in China.
health consequences of coronavirus disease 2019 pandemic in dentistry. Int J Environ Res Public Health. (2020) 17:1729. doi: 10.3390/ijerph1705
Disaster Med Public Health Preparedness. (2020) 14:e31-4. 1729

Frontiers in Psychiatry | www.frontiersin.org 74 July 2022 | Volume 13 | Article 933514


https://www.who.int/news/item/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news/item/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://www.who.int/news/item/30-01-2020-statement-on-the-second-meeting-of-the-international-health-regulations-(2005)-emergency-committee-regarding-the-outbreak-of-novel-coronavirus-(2019-ncov)
https://doi.org/10.1007/s11356-020-10983-x
https://doi.org/10.1007/s11356-020-10983-x
https://doi.org/10.3390/healthcare10020357
https://doi.org/10.3390/healthcare10020357
https://doi.org/10.3390/ijerph17134703
https://doi.org/10.3390/ijerph17134703
https://doi.org/10.2147/NDT.S266151
https://doi.org/10.1177/0022034520918518
https://doi.org/10.1177/0022034520918518
https://doi.org/10.3390/ijerph17082821
https://doi.org/10.3390/ijerph17082821
https://doi.org/10.1186/s13011-019-0226-1
https://doi.org/10.1186/s13011-019-0226-1
https://doi.org/10.3389/fpsyt.2021.770532
https://doi.org/10.1080/07448480009595692
https://doi.org/10.1016/j.identj.2020.12.001
https://doi.org/10.1055/s-0040-1718240
https://doi.org/10.1186/s12903-020-01273-6
https://doi.org/10.1186/s12903-020-01273-6
https://doi.org/10.3390/ijerph17103459
https://doi.org/10.1177/070674370705200405
https://doi.org/10.1177/070674370705200405
https://doi.org/10.3390/ijerph19010481
https://doi.org/10.4103/jispcd.JISPCD_340_20
https://doi.org/10.3389/fpsyt.2021.736172
https://doi.org/10.3390/healthcare8020089
https://doi.org/10.3390/healthcare8020089
https://doi.org/10.3390/jcm10112494
https://doi.org/10.3390/jcm10112494
https://doi.org/10.12659/MSM.923549
https://doi.org/10.1016/j.ajp.2020.102257
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.3390/ijerph17051729
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

Lietal

Mental Health and COVID-19

39. Keller S. What does mental health have to do with well-being? Bioethics. (2019)
34:228-34.

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.

Copyright © 2022 Li, Guo, Zhao, Guo and Chen. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Frontiers in Psychiatry | www.frontiersin.org

75

July 2022 | Volume 13 | Article 933514


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/journals/psychiatry
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

& frontiers | Frontiers in Public Health

@ Check for updates

OPEN ACCESS

EDITED BY

Lawrence T. Lam,
University of Technology
Sydney, Australia

REVIEWED BY
Gigi Lam,

Hong Kong Shue Yan University, Hong
Kong SAR, China

Chung-Ying Lin,

National Cheng Kung

University, Taiwan

*CORRESPONDENCE
Kerry R. McGreevy
kerry.rodriguez@Quam.es

'These authors share first authorship

SPECIALTY SECTION

This article was submitted to
Public Mental Health,

a section of the journal
Frontiers in Public Health

RECEIVED 30 May 2022
ACCEPTED 04 July 2022
PUBLISHED 27 July 2022

CITATION

Mediavilla R, Monistrol-Mula A,
McGreevy KR, Felez-Nobrega M,
Delaire A, Nicaise P, Palomo-Conti S,
Bayon C, Bravo-Ortiz M-F,
Rodriguez-Vega B, Witteveen A,
Sijbrandij M, Turrini G, Purgato M,
Vuillermoz C, Melchior M,
Petri-Roméo P, Stoffers-Winterling J,
Bryant RA, McDaid D, Park A-L,
Ayuso-Mateos JL and RESPOND
Consortium (2022) Mental health
problems and needs of frontline
healthcare workers during the
COVID-19 pandemic in Spain: A
qualitative analysis.

Front. Public Health 10:956403.

doi: 10.3389/fpubh.2022.956403

COPYRIGHT
© 2022 Mediavilla, Monistrol-Mula,
McGreevy, Felez-Nobrega, Delaire,
Nicaise, Palomo-Conti, Bayon,
Bravo-Ortiz, Rodriguez-Vega,
Witteveen, Sijbrandij, Turrini, Purgato,
Vuillermoz, Melchior, Petri-Roméo,
Stoffers-Winterling, Bryant, McDaid,
Park, Ayuso-Mateos and RESPOND
Consortium. This is an open-access
article distributed under the terms of
the Creative Commons Attribution
License (CC BY). The use, distribution
or reproduction in other forums is
permitted, provided the original
author(s) and the copyright owner(s)
are credited and that the original
publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or
reproduction is permitted which does
not comply with these terms.

Frontiersin Public Health

TYPE Original Research
PUBLISHED 27 July 2022
pol 10.3389/fpubh.2022.956403

Mental health problems and
needs of frontline healthcare
workers during the COVID-19
pandemic in Spain: A qualitative
analysis

Roberto Mediavilla***', Anna Monistrol-Mula®*,

Kerry R. McGreevy*?*, Mireia Felez-Nobrega®*,

Audrey Delaire®, Pablo Nicaise®, Santiago Palomo-Conti*,
Carmen Bayoén'*®, Maria-Fe Bravo-Ortiz!?3*¢,

Beatriz Rodriguez-Vega*?*¢, Anke Witteveen’,

Marit Sijbrandij’, Giulia Turrini®, Marianna Purgato?®,

Cécile Vuillermoz®, Maria Melchior®, Papoula Petri-Romé&o?°,
Jutta Stoffers-Winterling'®, Richard A. Bryant'?,

David McDaid*?, A-La Park'?, José Luis Ayuso-Mateos'?** and
RESPOND Consortium

!Department of Psychiatry, Universidad Autonoma de Madrid (UAM), Madrid, Spain, ?Centro de
Investigacion Biomédica en Red de Salud Mental (CIBERSAM), Instituto de Salud Carlos III (ISCIII),
Madrid, Spain, *Instituto de Investigacion del Hospital Universitario La Paz (IdiPAZ), Madrid, Spain,
“Research and Development Unit, Parc Sanitari Sant Joan de Déu, Barcelona, Spain, ®Institute of
Health and Society (IRSS), Université catholique de Louvain, Brussels, Belgium, *Department of
Psychiatry, Hospital Universitario La Paz, Madrid, Spain, ’Department of Clinical, Neuro and
Developmental Psychology, WHO Collaborating Centre for Research and Dissemination of
Psychological Interventions, Amsterdam Public Health Research Institute, Vrije Universiteit,
Amsterdam, Netherlands, ®Department of Neurosciences, Biomedicine and Movement Sciences,
WHO Collaborating Centre for Research and Training in Mental Health and Service Evaluation,
University of Verona, Verona, Italy, °Sorbonne Université, INSERM, Institut Pierre Louis
d'Epidémiologie et de Santé Publique, IPLESP, Research Team on Social Epidemiology, Paris, France,
1% eibniz Institute of Resilience Research (LIR), Mainz, Germany, '*School of Psychology, University
of New South Wales, Sydney, NSW, Australia, **Care Policy and Evaluation Centre, Department of
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Background :Healthcare workers (HCWs) from COVID-19 hotspots worldwide
have reported poor mental health outcomes since the pandemic’s beginning.
The virulence of the initial COVID-19 surge in Spain and the urgency for rapid
evidence constrained early studies in their capacity to inform mental health
programs accurately. Here, we used a qualitative research design to describe
relevant mental health problems among frontline HCWs and explore their
association with determinants and consequences and their implications for the
design and implementation of mental health programs.

Materials and methods: Following the Programme Design, Implementation,
Monitoring, and Evaluation (DIME) protocol, we used a two-step qualitative
research design to interview frontline HCWSs, mental health experts,
administrators, and service planners in Spain. We used Free List (FL) interviews
to identify problems experienced by frontline HCWs and Key informant (KI)
interviews to describe them and explore their determinants and consequences,
as well as the strategies considered useful to overcome these problems.
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We used a thematic analysis approach to analyze the interview outputs and
framed our results into a five-level social-ecological model (intrapersonal,
interpersonal, organizational, community, and public health).

Results: We recruited 75 FL and 22 Kl interviewees, roughly balanced in age
and gender. We detected 56 themes during the FL interviews and explored
the following themes in the Kl interviews: fear of infection, psychological
distress, stress, moral distress, and interpersonal conflicts among coworkers.
We found that interviewees reported perceived causes and consequences
across problems at all levels (intrapersonal to public health). Although several
mental health strategies were implemented (especially at an intrapersonal and
interpersonal level), most mental health needs remained unmet, especially at
the organizational, community, and public policy levels.

Conclusions: In keeping with available quantitative evidence, our findings
show that mental health problems are still relevant for frontline HCWs
1 year after the COVID-19 pandemic and that many reported causes
of these problems are modifiable. Based on this, we offer specific
recommendations to design and implement mental health strategies and
recommend using transdiagnostic, low-intensity, scalable psychological
interventions contextually adapted and tailored for HCWs.

psychological distress, mental health, occupational health, healthcare workers

(HCWs), COVID-19, free list interviews, key informant interviews, qualitative study

Introduction

Since the beginning of the COVID-19 pandemic, healthcare
workers (HCWs) from pandemic hotspots around the world
have reported mental health symptoms such as anxiety,
depression, acute and posttraumatic stress, and insomnia (1-
5). Pre-pandemic cohort studies are lacking, and we cannot
know whether these problems were more prevalent after the
COVID-19 outbreak (6); however, follow-up studies suggest
that they might persist for at least 1 year (7-10), leading to
exhaustion and resignation (11). With new variants and surges
of the virus pressuring health systems worldwide (12) and
concerning evidence of job quit and turnover (13-15), reducing
the mental health toll of the pandemic on essential workers
remains necessary.

The initial outbreak was virulent and largely unpredictable
in European pandemic hotspots, such as Spain. By March 31st,
2020-2 weeks after the start of the first national lockdown-, the
Spanish regions of Madrid and Catalonia had already reported
29,840 and 19,991 confirmed cases of COVID-19 infections, and
excess mortality rates in the previous week had risen to 95% and
43%, respectively (16, 17). In Madrid, where 15% of all COVID-
19 cases were HCWs (18), the critical care requirements were
five times higher than before the pandemic as of April Ist (19).
This enormous pressure on health systems brought a worldwide
call for protecting HCWs, both physically and psychologically
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(20). Mounting evidence soon started to identify risk factors of
poor mental health among HCWs, including personal factors
such as being female or having a history of mental health
disorders (3, 21, 22); occupational factors such as being directly
involved in the clinical care of COVID-19 patients, reporting
insufficient access to personal protective equipment (PPE), or
being afraid of getting infected and/or infecting loved ones (21—
26); or ecological factors, such as the epidemic indicators at the
local level (22). In Spain, these results rapidly transferred to
specific easy-to-access programs, including hotlines, ultra-brief
stress management sessions at the workplace, and psychotherapy
sessions tailored for HCWs (27, 28).

Even though timely and appropriate, these mental health
programs had to rely on either evidence from previous
epidemics or early studies constrained by the urgency of
health policies following the first COVID-19 surge. In the first
case, most available data came from Asian countries affected
by the SARS (29) or the Middle-East Respiratory Syndrome
(MERS) (30), which hindered the transportability of their
results into Europe and therefore could hardly contribute to
the design and implementation of mental health strategies.
Moreover, although there are evident similarities between
these outbreaks and the COVID-19 pandemic, significant
differences in the epidemic trajectories make extrapolation of
findings challenging (31, 32). Nevertheless, findings of the
mental health burden among HCWs during the COVID-19
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crisis align with previous epidemics studies (33). In the
second case, most studies relied exclusively on survey designs
that estimated the incidence of mental health problems
and generated causal models, often without approaching the
full range of potential mental health problems or analyzing
relevant stakeholders’ perspectives. Qualitative methods offer
an excellent opportunity to overcome these barriers to mental
health service research and delivery (34). First, they can provide
a depth understanding of relevant phenomena that complement
quantitative studies. In the case of a new problem with largely
unknown health-related consequences, such as the COVID-
19 pandemic, this has important implications for identifying
relevant mental health problems, specific mental health needs,
available resources (among the target population), and barriers
(to the implementation of mental health programs). Second,
qualitative studies stress the subjective perspectives and views of
end-users and other key stakeholders, which critically enhances
knowledge transfer activities, such as designing, implementing,
disseminating, or scaling-up mental health programs (35).
Third, qualitative studies help generate new testable hypotheses
—particularly useful if prior knowledge about the phenomenon
is scarce. Last, qualitative methods may be combined with
quantitative methods to conduct a process evaluation of a mental
health intervention program. This process can supplement
the outcome evaluation of a clinical trial by expanding the
knowledge into other areas, such as why a specific intervention
did (or did not) work, how it was delivered, or whether there
were any barriers to its implementation (36).

This study builds into the RESPOND  consortium’s
mission to help prepare European mental health care systems
for future pandemics (www.respond-project.eu). Here,
we focus on two Spanish regions (Madrid and Catalonia)
dramatically affected by the COVID-19 pandemic, especially
during the first outbreak. We used a qualitative research
design to describe relevant mental health problems among
frontline HCWs and to explore their association with
determinants and consequences and their implications for
mental health program design and implementation. Following
recommendations to bridge evidence and practice in public
health (37), we interviewed community members and key
stakeholders using the Programme Design, Implementation,
Monitoring, and Evaluation (DIME) protocol of the John
Hopkins University (38). We adopted a constructivist
inquiry paradigm during our interviews (39) and a thematic
analysis approach (40) during our analyses. To explore
the environmental determinants of HCWs mental health
problems, we framed our results into a social-ecological model
with five levels of analysis (intrapersonal, interpersonal,
policy)  (41),
previously used among HCWSs before (42) and during
(43) the COVID-19 pandemic.

organizational, community, and public
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Materials and methods

Research design overview

We conducted a two-phase qualitative study in the
Community of Madrid and Catalonia (Spain) following the
DIME protocol (38). During Phase 1, we conducted a series
of semi-structured Free List (FL) interviews where participants
had to list the problems experienced by frontline HCWss since
the beginning of the pandemic in Spain. During Phase 2, we
conducted Key Informant (KI) interviews with participants who
were considered knowledgeable of the reported problems by
FL interviewees. Using semi-structured interviews, we asked
KI interviewees about the nature, causes, and effects of the
problems reported during FL interviews and what should be
done about them. We analyzed these data using a thematic
analyses approach (40) and interpreted our results using a social-
ecological model (43).

Participants

In Spain, free, universal medical care is provided by a tax-
funded decentralized National Health System. The country is
divided into 17 autonomous communities that organize the
service at a regional level. In this study, participants were HCW's
(doctors, nurses, nursing assistants, porters, psychologists,
administrative staff, and unit managers) working for the
Departments of Health in the autonomous communities of
Madrid and Catalonia. The Community of Madrid (capital:
Madrid), with a registered population of 6,745,591 as of January
2021, had 88,717 HCWs as of October 2021. Catalonia (capital:
Barcelona), with a registered population of 7,716,760 as of
January 2021, had 109,346 workers as of December 2020. To be
eligible, participants were HCWs who were (1) 18 years old or
older, (2) on duty during the first wave of the pandemic (March
2020), (3) fluent Spanish and/or Catalan speakers, and (4) able to
understand the characteristics of the study and sign the informed
consent form.

The RESPOND consortium elaborated the research protocol
for this study. Experience from previous studies (44-46) guided
the adaptation of the DIME protocol. In Spain, interviews
were conducted by a postdoctoral researcher (RM) and a Ph.D.
candidate (AM-M), respectively, in Madrid and Barcelona. Both
researchers were familiar with the available research on mental
health and HCWs. However, they were trained in interviewing
techniques following a constructivist perspective, i.e., as mere
facilitators interested in understanding the problems and
needs as community members and key stakeholders understand
them. The interviewers had no prior professional or personal
relationship with the interviewees.
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TABLE 1 Recruitment strategies for FL and Kl interviewees.

FL interviews KI interviews

Sampling Stratified (non-probabilistic) Snowball (non-probabilistic)
Recruiters Stakeholders FL interviewees
Recruitment MVS: gender, age group, Knowledgeability

strategy expertise, and type of job

MVS, maximum variation sampling.

Sampling methods and recruitment strategies differed
across FL and KI interviewees (see Table 1). In Phase 1 (FL
interviews), we used a two-step maximum variation sampling
(MVS) technique. First, we identified potential participants
from three groups of interest, namely frontline HCWs
(workers involved in the direct care of COVID-19 patients
during the initial pandemic outbreak), mental health experts
(psychiatrists, clinical psychologists, and mental health nurses),
and administrators and service planners (unit coordinators,
managing directors, and other decision-makers). Next, we used
a matrix to ensure that we represented men and women with
different expertise from the hospital and non-hospital settings.
In Phase 2 (KI interviews), we asked FL participants to provide
us with names of people they considered knowledgeable of their
reported problems.

The study was conducted in line with the Declaration
of Helsinki and was approved by the Ethics Review Boards
at Hospital La Paz in Madrid (study ID: 4498) and Parc
Sanitari Sant Joan de Déu in Barcelona (study ID: PIC-
277-20). Participants did not receive compensation for their
participation in the study, except for the KI interviewees enrolled
in Catalonia (100€).

Procedure and data analysis

The interviewers (RM and AM-M) arranged, conducted, and
analyzed the FL and the KI interviews, closely supervised by
the local senior investigators (J-MH and J-LA-M). FL interviews
were conducted between December 22nd, 2020, and March
24th, 2021, and KI interviews between April 1st and May 24th,
2021. In Madrid, all interviews were done in Spanish, while in
Catalonia, they were done in Catalan or Spanish indistinctly.

Phase 1. FL interviews

We reached out to local mental health providers who were
either part of or close to the RESPOND research team to recruit
FL candidates. They approached potential FL candidates and
asked them for verbal consent so the interviewers could contact
them. Interviews were conducted as potential FL participants
were referred and signed the informed consent form.
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Interviews were conducted in individual format and were
recorded on audio. In Madrid, they were delivered either online
(via Zoom or Microsoft Teams) or in-person, depending on
the interviewee’s preferences and the COVID-19 restrictions.
In Barcelona, all interviews were conducted online via Zoom
or Microsoft Teams. Interviews took 30-45min. Basic non-
identifying information about the respondent was recorded to
maintain confidentiality (age, gender, household composition,
role, years of experience, and previous experience in infectious
diseases emergencies), as well as interview details (interviewer,
date of the interview, and interview ID). The interviewer
assigned an interview ID, who kept a secured (digital) document
with the identifying key. Importantly, interview questions
focused on community views rather than personal disclosures—
the main question was: What are all the problems that have
affected frontline health workers living in Spain since the
start of the COVID-19 pandemic? First, the interviewer asked
respondents to list as many problems as they could think
of and provide a short description of each problem they
identified-following the DIME protocol, the primary question
did not focus only on problems directly related to mental
health. The respondents were then repeatedly probed to list
as many responses as possible until they indicated they could
think of no more. At the end of the interview, the interviewer
asked the participants to think of someone knowledgeable
of the problems they mentioned and whether they could
be interested in taking part in Phase 2 (KI interviews). If
so, we asked them to contact the person and get verbal
consent so that we could contact them to sign the informed
consent form.

The FL interviews analysis consolidated all data into a single
list of responses for each FL question, including the number of
different interviewees reporting each response. This process was
done locally by the interviewers and the supervisors the day after
the last interview was conducted. The procedure was as follows.
The interviewers listed all the different responses from the
interview forms in Spanish/Catalan, placing the interviewee ID
number next to the response. If multiple interviewees reported
the same problem, all the relevant ID numbers were listed next
to that response. If two or more respondents referred to the same
concept but used different wording, the review team selected and
recorded the wording they felt was most accurate and most likely
to be understood by a member of the target population (i.e., a
KI interviewee).

Phase 2.Kl interviews

Once the FL phase was concluded, the research team met
with the mental health providers who initially approached
potential FL interviewees at each study site. The problems
reported in the FL interviews to be included in the KI interviews
were identified during the meeting. The selection was made
by consensus, considering that they were (a) mental health
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problems, (b) frequently reported, and (c) potentially modifiable
through mental health intervention programs.

The procedure for collecting and coding sociodemographic
information and anonymizing data was the same as for the FL
interviews. The main difference between FL and KI interviews
was that the latter was less structured. During the KI interviews,
the researcher first introduces the topic and asks a pre-defined
‘grand tour’ question (e.g., “In the Phase 1 interviews, some of
your colleagues said that frontline HCWs were afraid of getting
infected —they were worried about having COVID-19, but also
about infecting their loved ones, especially at home. Could you
tell me a bit more about this?”). Following this introductory
question, the interviewer broke in only to probe for more
information or guide the respondent back if they diverged from
the topic. Next, the following questions were asked for each
problem until the respondent had nothing further to say:

What are the
characteristics/symptoms or signs? How is fear of infection

e The nature of the problem (e.g.,

recognized / how do you recognize someone who is afraid of
getting infected?)

e Perceived causes (e.g., What do [frontline HCWs] generally
perceive as the cause(s) of being afraid of getting infected?)

e The effects on the person with the problem and others close
to them (e.g., What effect does fear of infection have on the
person themself?)

e What do people currently do about it (e.g., What do
[frontline HCWs] do to handle this fear of infection?)

e What should be done about it (e.g., What should be done
with the problem of having frontline workers afraid of
getting infected)

All
transcription assistant for audio data (NVivo Transcription).

interviews were transcribed wusing an automated
Next, we coded all interview transcripts using the NVivo
program (NVivo 11), separately in Madrid (RM and KRM) and
Barcelona (AM-M and MF-N). We did a thematic analysis to
identify (a) symptoms (i.e., descriptions of the problems), (b)
causes, (c) effects, and (d) actions that could be done against
these problems. We included all data items that could potentially
contribute to any of these categories, regardless of the moment
they were mentioned during the interview (e.g., interviewees
often mentioned effects when they were asked about the nature
of the problem). We then performed a thematic analysis using
the structure of the KI interviews as the coding frame (40).
Following the DIME protocol, we first listed and calculated
the frequency of each problem’s different symptoms, causes,
effects, and actions (38). This information was then transferred
to a summary sheet and independently reviewed by pairs of
researchers in Madrid (RM and KM) and Barcelona (AM-M
and MF-N). After collapsing similar categories (e.g., “the clinic

» «

did not provide adequate protective equipment,” “we did not
have gloves,” and “we were clearly unprotected”), the perceived

causes and effects were categorized following McLeroy’s (41)
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and Hennein and Lowe’s COVID-19 social-ecological model
(43), which includes five levels of analysis, namely intrapersonal,
interpersonal, organization, community, and public health. If
a potential cause, effect, or action, could be classified under
more than one category (e.g., shortages of protective equipment
could be identified as a determinant at the organization and
public policy levels), we always classified it into the lowest level
(e.g., organizational).

Results

We recruited 75 participants (41 in Madrid and 34 in
Catalonia) during phase 1 (FL interviews) and 22 participants
(10 in Madrid and 12 in Barcelona) during phase 2 (KI
interviews). Their characteristics are shown in Table 2.

Phase 1. FL interviews

After combining items from two or more participants that
were referring to the same problem (e.g., “insomnia” and
“sleeping problems”), we identified 26 problems reported by
FL interviewees in Madrid and 30 problems in Catalonia. The
most frequently reported problems were similar across sites.
They included lack of training and experience, fear of infection,
uncertainty (about the future, the epidemiological and economic
situation, etc.), excessive workload, psychological distress,
insufficient protective equipment, and guilt (see Table 3).

Phase 2. Kl interviews

First, we reviewed the list of problems reported during
the FL interviews to decide whether any should be further
combined. We only combined problems that expressed the
same concept, creating broader categories (e.g., emotional
problems and psychological distress). Next, we selected five
problems at both study locations based on whether they
were (a) mental health problems, (b) frequently reported, and
(c) potentially modifiable through mental health intervention
programs. The final set of problems included fear of infection,
psychological distress, stress, moral distress, and interpersonal
conflicts among coworkers. We collected four main themes per
problem and classified them using a five-level social-ecological
model, including intrapersonal, interpersonal, organizational,
community, and public policy levels.

Nature of the problem, causes, and
consequences

The first three themes included the nature of the problem
(i.e., a description of the problem), their determinants (i.e.,
causes), and their consequences (i.e., effects) (see Figure 1
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TABLE 2 Characteristics of the participants.

Free list (FL) interviews

Total Madrid

(n=75) (n=41)
Age group, n (%)
18-35 23 14
36-50 42 17
>50 20 10
Gender
Female 46 21
Male 29 20
Job
Frontline worker 37 17
Mental health expert 26 16
Administrators and service planners 12 8
Facility
Hospital 36 17
Non-hospital 27 16
NA? 12 8

*Not asked to administrators and services planners (n = 12) and to KI interviewees (n = 22).

and Supplementary Table 1). Participants’ identifiers used across
quotes are shown in Supplementary Table 2.

Psychological distress

This problem (see Figure 1A) included various facets, such
as arousal [“you can think about it in terms of arousal: you
constantly felt in danger and witnessed how patients were being
mistreated” (HULP50)], sleep problems [“In the beginning,
I felt really strong [...] but, when I became aware that
dozens of patients were dying every day, then I started to
have trouble sleeping” (HULP47)], crying [“many colleagues
cried all the time because they were completely overwhelmed”
(HULP47); “we cried all the time, together, but I know that
other nurses asked the supervisor to let them into his office to
cry alone” (HULP51)], feeling lonely [“I have seen loneliness
among patients mostly, but also among HCWSs; many of
them lost relatives or friends that they could not even bury
properly and sometimes we couldn’t express our condolences in
person” (HULP44)] or feeling overwhelmed by the widespread
uncertainty [“T felt like a first-year medical resident because I
had no idea what to do (with COVID-19 patients)” (PSSJD_10)].
One informant also emphasized something positive about
being distressed: “We were all feeling very fragile and on
edge, and although this was bad, it also increased the group
cohesion” (HULP48).

The interviewees associated the problem of psychological
distress with a wide range of factors, covering the five levels
of analysis: individual, interpersonal, organization, community,
and public policy. Firstly, they identified the exposure to massive
stressors and social withdrawal [“In some wards, everyone died;
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Key informant (KI) interviews

Catalonia Total Madrid Catalonia
(n=34) (n=22) (n=10) (n=12)
9 7 3 4
15 14 6 3
10 1 1 0
25 14 6 8
9 8 4 4
20 13 5 8
10 8 4 4

4
19
11
4 22 10 12

those people had a hard time” (HULP44, quote #1); “It’s been
harder for workmates that have completely isolated themselves
from their families” (HULP47, quote #2)]. They also mentioned
that not all HCWs reacted similarly to the same stressors due to
individual differences (i.e., different appraisal styles). Secondly,
factors such as increased workload [“There wasn’t enough time
to attend adequately to all patients” (HULP47, quote #3)] and
limited scientific knowledge [“What we thought we were doing
well, we then found out it wasn’t scientific evidence, or that
further studies had proven otherwise” (PSSJD_07, quote #4)],
were factors leading to low-quality care and, consequently, to
psychological distress. Finally, they described a lack of support
from the community [“T would do well with, for example,
a working group or a team [..] where you can share your
experiences and feel supported and that you are not alone”
(PSSJD_01, quote #5)] and unsuccessful health policies [“The
hard part of the waves [second and third] was that you continued
to go to war, and you knew that the bar terrace in front of you
was full of people” (HULP46, quote #6)].

Respondents related various consequences to psychological
distress. At an individual level, they identified insomnia,
irritability, stress, and feeling insecure. On the other hand, at
an interpersonal level, they reported isolation, discussions, and
distress intolerance at home. Finally, at an organizational level,
they mentioned consequences such as job leave, absenteeism,
and distress intolerance at work.

Fear of infection

Many respondents reported fear of infection (i.e., fear of
contagion or fear of being the source of contamination of
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TABLE 3 Frequency of problems reported by FL interviewees.

Madrid (n = 41)

Excessive workload 21
Fear of infection/vulnerability 21
Insufficient and conflicting information, clinical protocols, 17

and training

Uncertainty 17
Insufficient protective equipment 16
Institutions do not organize and coordinate work, lack of 15

confidence in the institutions

Stress, anxiety 15
Exhaustion, hopelessness 14
Loneliness, sadness, neglect 11
Emotional problems (anxiety, activation level, low mood) 10
Sleeping problems, nightmares 9
Lack of recognition/understanding [+conflict between 9
colleagues]

Anger, impotence, frustration 9
Work leave/Insufficient staff 8
Work adaptations (changes in job functions/workspaces) 7
Poor quality of clinical attention 5
Catalonia (n = 34)

Lack of information, knowledge, training, and experience 22
Fear and uncertainty 20
Excessive workload and stress 20
Lack of PPE, material, and resources 18
Guilt, helplessness, ethical dilemma, emotionally challenging 16
situations

Institutions do not organize and coordinate work 8
Anxiety 7
Abandonment and lack of support from high positions 6
Loneliness and social isolation 6
Sadness and hopelessness 6

Less than 5 participants reported the following problems: sleeping problems; stigma and
lack of psychological support; worsening of previous issues; interpersonal and family
problems; mental exhaustion; irritability; insecurity; dysregulation of dietary habits;
emotional disorders; low relevance of less urgent issues; physical exhaustion; mood shifts;
separate professional and personal matters; distrust; hallucinations; the discomfort of
wearing the protective equipment; bureaucratic problems; confusion; physical problems;
changes at a professional level; reconciliation of work and family life; continuous
exposure to death and suffering; conflicts between coworkers; prioritization decisions;
loss of leadership; inadequate psychological interventions; doubts regarding severity;
relationship with patients’ relatives; suicidal thoughts; alienation.

others; see Figure 1B). One of our KI interviewees, who served
as a psychiatrist in a major hospital’s emergency room during
the first pandemic outbreak, said, “every HCW was afraid,
which was reasonable given the circumstances” (HULP48).
According to another interviewee, “you knew [when someone
was worried about becoming infected] because they avoided
social contact and constantly monitored symptoms and thought
whether they might be infected” (HULP49). However, the feeling
was very different “depending on the household composition”
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(HULP51) because “most people were not afraid of getting
infected themselves, but of taking the virus home (...), and they
were anxious and irritable” (HULP46).

Respondents related this fear to individual, interpersonal,
organizational, and community factors. For instance, they
identified factors such as high exposure to the virus [“T was a
lot less afraid in the first wave because I wasn’t with COVID
patients, but now, I see people dying every day [...], and you can’t
help thinking that it’s going to happen to you too” (HULP49,
quote#7)]. Also, shortages (“We didn’t have protective gear,
or we didn’t know how to use it” [HULP48, quote #9]) and
increased workload [“There was so much work to do you
couldn’t even go to the bathroom” (HULP47, quote #10)].
Moreover, all of these factors increased the odds of infection for
HCWs. Respondents also reported that the level of vulnerability
of relatives and friends increased the fear of infecting them
[“Some work colleagues lived with their elderly mother, who had
diabetes and cancer, and they didn’t remove their face mask, not
even in bed” (HULP51, quote #8)]. Finally, having limited access
to knowledge made respondents feel like they had no control
[“We didn’t know how to treat this kind of patients, which were
so delicate” (HULP47, quote #11)]..

According to the respondents, the fear of infection led to
intrapersonal problems such as worry, avoidance, insomnia,
trouble concentrating, guilt, substance use, and learned
hopelessness; interpersonal problems such as social withdrawal
and arguments with peers, friends, and family; and issues
within the organization, with increased sick leaves, impaired job
performance or low-quality of care.

Stress

Participants also reported stress (see Figure 1C). They
referred to being overtaken by circumstances [“(frontline
HCWs) said that they were very nervous because they were
moved to other wards and had to take care of patients that
they were not used to working with” (PSSJD_10)]. This situation
increased their arousal levels [“HCWSs were easily startled at
work” (PSSJD_12)]. It also made them feel that they were not
able to cope with the situation [“you forgot to do things that you
would have never forgotten to do before [the pandemic] because
you had a lot of things in your mind” (PSSJD_13)].

Respondents associated stress with external factors at an
organizational and community level, such as shortages (“I think
there are structural conditions in the hospitals, and even more so
in a moment of crisis, a precariousness that leads to... I believe
that stress is not only a personal problem of having resources”
[PSSJD_06, quote #12]). Furthermore, from their point of view,
an increased workload led to increased self-demands, which
increased stress levels (“Because all of a sudden, we had an
[PSSJD_03,
quote #13]). Finally, once again, limited access to scientific

avalanche of work that we could not assimilate”

knowledge made them feel like they had no control:
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FIGURE 1

Multi-level, subjective causal models of the five mental health problems, as perceived by Kl interviewees.
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What causes the problem [stress], especially in this case, is
facing a novel disease and not having protocols to follow.
They give you constantly changing protocols regarding
syndromes and treatment; everything changes as you work.
What is valid initially wasn’t valid 24 0 48 h later, 2 or 3 weeks
later. This led to a feeling of insecurity and stress [PSSJD_14,
quote #14].

Regarding the consequences of stress, respondents identified
worry, irritability, and fatigue at an individual level and an
impaired working environment at an organizational level.
Finally, they pointed out sympathy as a positive effect at an
interpersonal level.

Moral distress

Moral distress (see Figure 1D), was characterized by a deep
feeling of not doing enough for the patient in terms of care
provision (“I felt guilty when patients called me, and I could not
call them back [due to excessive workload]” [PSSJD_03]; “some
colleagues were overwhelmed because patients died alone all the
time, and they could do nothing” [PSSJD_10]), and closeness
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(“you eventually become less empathic and caring toward the
patient” [PSSJD_04]. There was a “continuous questioning of
standards and operating procedures” (PSSJD_08), which added
to many people “taking responsibilities that exceeded their
capacities (...) for instance, ICU doctors were distressed by
having to decide who received mechanical ventilation and who
didn’t” (PSSJD_06).

Respondents  related this problem to individual,
interpersonal, organizational, and community factors, such as
limited training on ethics:

The level of knowledge and thought regarding the practice
of critical care is relatively low in ethical terms. I know this
because of my experience in critical care units and hospitals.
There is a low level of applied ethics in healthcare training
programs, so suddenly, we found ourselves discussing
whether one life had more value than another and whether
relatives could come in or not. This line of questioning was
seen negatively, but beyond the problem, I believe the effects
were experienced as moral distress [PSSJD_06, quote #15].
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Also, asking too much of yourself (“It comes from our need
as health care workers to save lives; That instilled thing: I can
do it, and I will save you or try to” [PSSJD_07, quote #16]);
exposure to huge stressors (“The nature of this illness has been
so terrible” [PSSJD_05, quote #17]); lack of Standard Operating
Procedures (SOPs) (“Not having a precise protocol, often it’s just
that, not having a clear protocol or having it but not approving
it” [PSSJD_14, quote #18]); and limited scientific knowledge
(“Knowing how the disease works gives you more confidence [...]
I think we don’t live as much from guilt anymore, knowing that
the illness has this process” [PSSJD_05, quote #19]).

According to respondents, moral distress led to personal
consequences such as psychological distress, ruminating
thoughts, professional disengagement, and stress. Respondents
identified social withdrawal, loneliness, and not feeling
understood by others at an interpersonal level. However, they
mentioned sympathy as a positive effect. Finally, they identified
an impaired working environment at an organizational level.

Interpersonal conflicts among coworkers
According to respondents:

It was a very complex problem. There were strong frictions
between working groups [doctors, nurses, porters] because
functions suddenly became blurry. Different levels of
exposure [to the virus] generated rivalry; the higher the
exposure, the greater the fear and the responsibility, but not
the reward (HULP48).

This problem (see Figure 1E) was directly linked to trust
(“we worked in pairs, and we had to take care of one
another; if you didn’t know the coworkers [because of constant
redeployments and reassignments], you couldn’t easily trust
them” [HULP46]). This issue often results in a lack of cohesion
(“when a big group of people doesn’t work well together, people
tend to gather in smaller groups” [HULP50]). One of its main
triggers was that “some people tried to sneak out of work, and
that was a strong turning point” (HULP47).

Participants associated interpersonal conflicts with several
factors. At an individual level, they mentioned psychological
distress (“Factors that I have mentioned to you, like fear of
infection, uncertainty, or how we are feeling, affect workplace
relationships” [HULP49, quote #20]) and high exposure to
the virus (“In my opinion, there were levels of exposure [to
the virus] that created rivalries” [HULP48, quote #21]). At
an interpersonal level, they identified the following causes:
competing interests (“There can be conflicting criteria (...) Its
not that one is right and the other one wrong, but when two
people think differently, there can be tension” [HULP49, quote
#22]); poor communication (“Some times there are conflicts
between workmates [...]Jin moments of tension where there is a
lack of communication among us, conflicts and tensions arise”
[HULP47, quote #23]); and prior conflicts (“[The pandemic]
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has uncovered tensions that used to be hidden or tolerated”
[HULP48, quote #24]). At an organizational level, respondents
related interpersonal conflicts to an increased workload (“[There
were different levels of] involvement [...], and this created
differences and tensions” [HULP48, quote #25]) and shortages
(“Some workmates got mad with the supervisor, who didn’t give
us PPE” [HULP48, quote #26]). Also, to restructuring (“Every
time we opened a new COVID one [new unit], part of the staff
changed [...] there was a lack of belonging in the unit” [HULP46,
quote #27]).

Ultimately, participants identified professional
disengagement and social withdrawal as personal and
interpersonal consequences. At an organizational level,

they described an impaired working environment and the

assignment of unfamiliar tasks.

Reported strategies to overcome the problems

The fourth theme contained the strategies that, according to
our respondents, frontline HCWSs used to cope with the reported
problems (see Figure 2).

At a public health policy level, respondents only
identified one strategy: developing standardized operating
procedures to help overcome the fear of infection. On the
other hand, many strategies were already in place at the
community, organizational, interpersonal, and personal levels,
namely: seeking specialized mental health care to overcome
psychological distress, stress, and moral distress (“They offered
group mindfulness activities that helped us relax; many people
enjoyed them” [HULP46]); providing adequate personal
protective equipment and building strong leadership to face
the fear of infection (“Someone who knew what to do would
have come in handy (..) to assure us that we wouldn’t be
lacking PPEs” [HULP47]); and seeking peer support and
using self-help strategies to reduce the impact of psychological
distress (“Offer sessions on emotional containment, emotional
intelligence, addressing things, and how not to take them
home” [PSSJD_03]).

However, respondents highlighted that many strategies were
not being implemented for specific problems (e.g., interpersonal
problems), despite feeling they would be beneficial, especially
at the public policy, community, and organizational levels.
For instance, at a public policy level, respondents suggested
strategies such as providing specific training on infectious
diseases or improving HCWs’ working conditions to overcome
psychological distress, stress, and moral distress: “Training,
training, and more training. In the case of Ebola, it helped me
a lot the fact that we had a lot of training; we brought the
techniques well learned” (HULP44); “There’s not enough staff,
and work overload is still massive (especially with this new
variant, which makes patients get worse in a matter of hours”
(HULP47). Furthermore, from a community perspective, they
advocate destigmatizing psychological distress to face anxiety
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problems, as perceived by Kl interviewees.
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and moral distress (“Normalize the situation, you are not on
your own, and many have been through the same thing as you;
together, we can improve people92s resilience and resist without
tearing apart” [PSSJD_08]).

At an organizational level, respondents recommend
ensuring the information flow to overcome problems

such as psychological distress, fear of infection,

and stress:

That fear had to be dealt with by giving information on
what to do to avoid getting infected. Even if we had
little information about what we were facing then, they
should have conveyed a sense of tranquility, for instance,
saying that you were more or less protected with good
hygiene (HULP47).

In addition, to face moral distress, they bet on promoting
occupational mental health and organizing focus groups
with peers:
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To do joint therapy, we should all get together. Well, we
can’t right now, but get together in groups and talk about
our experiences, about how we have been able to cope, how
it’s still affecting us, and different strategies that we have put
in place to bear it as best as possible (PSSJD_07).

Regarding interpersonal conflicts, respondents felt that the
organization should promote collaborative work or reassign
workers to other units if they feel overwhelmed (“With
supervision, we have to work more as a team, talking about
the problems that arise at work. We have to consider everyone’s
roles, distinct responsibilities, and sensitivities” [HULP48]).

Finally, respondents identified strategies that HCWs used
to deal with specific problems but considered that they should
also use them with other issues. For instance, at an interpersonal
level, seeking peer support to face stress, moral distress, and
interpersonal conflicts, and not only to face psychological pain
or fear of infection.
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Discussion

In this study, we used a qualitative research design to identify
and describe relevant mental health problems among frontline
HCWs and explore their association with determinants and
consequences at various levels as perceived by HCWs. We
interviewed stakeholders from two early pandemic hotspots
(Madrid and Catalonia), including frontline HCWs, mental
health providers, administrators, and service planners. Our main
findings, alongside implications for future research, policy, and
practice, are discussed below.

Mental health matters—even after the
first pandemic outbreak

The study aimed at understanding HCWs' problems and
needs so that we could inform evidence-based mental health
strategies. To that end, we first asked our FL interviewees
to provide a list of problems (in general). We found that
mental health problems were reported as frequently as life-
threatening problems such as lack of training to avoid infection
or PPE shortages, indicating that mental health problems are
still considered relevant for HCWs almost 1 year after the
first pandemic outbreak. This result is in line with evidence
from longitudinal survey studies conducted in Spain (7, 9) and
abroad (10, 47, 48), showing that poor mental health outcomes
among HCWs tend to persist over time. In a country where
one in two nurses had thought of quitting their job since the
beginning of the pandemic (49), the increased levels of tiredness
and exhaustion reported by some of our interviewees serve as
a plausible explanation for this sustained poor mental health
(“[we] had not been allowed to disconnect or deactivate [since
the beginning of the pandemic]”; “[HCWs] have got used to
sleeping 3 h a day and being tired”). A qualitative prospective
study conducted in the UK, another European COVID-19
pandemic hotspot, supports this idea (11). Using consecutive in-
depth interviews, the authors identified three pandemic phases,
namely emergency and mobilization (late winter-spring 2020),
consolidation and preparation (summer-early autumn 2020),
and exhaustion and survival (late autumn 2020-winter 2021).
This last phase is critical to our study as it covers our data
collection period (winter 2020 and late spring 2021). Moreover,
the pandemic surge corresponding to this period was milder in
Spain compared to the UK. This brought about a certain sense of
“fighting the virus alone” that may explain why frontline HCW's
are seen by their colleagues as exhausted and psychologically
distressed 1 year after the first pandemic surge. According to
one of our KI interviewees, as compared to the first wave, where
the country was under strict lockdown and signs of support for
HCWs were shown every day, “the hardest thing during the
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second and third waves was to see people crowding in bars while
you had to go to war every day.”

Mental causal models supplement
empirical causal models

During the KI interviews, we asked our participants about
the causes and determinants of HCWs’ mental health problems.
Our main finding is that the perceived (i.e., subjective) causal
mechanisms work at multiple levels —and, importantly, many
of these subjective causal models align with epidemiological
studies. This finding is in line with the multilevel models
in psychiatric epidemiology, which argue that researchers
exploring the determinants of mental health problems must
analyse not only individual-level variables but also potential
causes at higher levels (e.g., interpersonal, community, region)
(50). Further, this has important implications for knowledge
transfer activities (41) because it targets decision-makers
at different levels (e.g., work, community, state). At the
intrapersonal level, our primary finding was that some factors
mediate exposures, such as spending time with COVID-19
patients, sharing a household with vulnerable people, or lack
of scientific evidence to treat the infection and outcomes, i.e.,
health problems related to mental illness. From a transactional
perspective, this result has a major implication. Even when
the stressor is unmodifiable (e.g., living with an 80-year-old
relative or vaccines not yet developed), psychological strategies
can still modify mediational factors, such as fears or appraisal
styles (51, 52). At the interpersonal level, HCWs reported
determinants across various problems, which is also in line
with COVID-19 studies conducted among HCWs (53, 54).
Importantly, we found that perceived social isolation is a
consequence of many reported problems. During the initial
pandemic outbreak, HCWs in Spain were not only highly
distressed and worried about infecting their loved ones; some
decided to isolate themselves to protect them both physically
and emotionally. Preventing HCWSs from feeling alone may help
reduce the negative consequences of mental health problems
while increasing a key protective factor, namely social support.
Importantly, reducing the so-called social support barriers
(i.e., factors that reduce the use of social support, even when
available) might also help improve HCWs mental health (55).
At the organizational level, HCWs reported common causes
across problems: increased workload, shortages of protective
equipment, or lack of standardized operating procedures.
HCWSs’ mental models are thus in line with causal knowledge
from epidemiological studies showing that crucial pandemic-
related factors, such as having access to protective equipment
or not having clear indications on how to prioritize access
to mechanical ventilation, are associated with adverse mental
health outcomes (21, 24). At the community level, our major
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finding was that HCW did not report that the wider community
and people in it had a negative impact on their mental health -
only one interviewee mentioned not feeling supported by other
people during the second and the third pandemic waves. In
Spain, widespread signs of support for HCWs were displayed
every day during the first half of 2020 (the so-called “aplauso
sanitario” or “clapping hands”), contrary to other COVID-19
hotspots around the globe (56, 57). This support can be seen
as a spontaneous anti-stigma campaign that may have protected
HCWs, who are often discriminated against and even attacked
in other pandemic hotspots (56-59). With mounting evidence
suggesting an association between reported discrimination and
poor mental health outcomes among HCWs (60-62), mental
health strategies at the community level could take the form of
anti-stigma campaigns. Last, we found that HCWs rarely refer
to determinants at the public policy level. The main reason is
that causes described at all levels, such as increased exposure
to SARS-CoV-2 (intrapersonal), the vulnerability of relatives
and friends (interpersonal), shortage of protective equipment
(organizational), or reduced scientific knowledge about SARS-
CoV-2 (community), could be all seen as public policy issues. We
described them as part of the “lower” levels because that helps
tailor strategies and tackle decision-makers on the field (e.g.,
PPE shortage is a public health issue, but organization leaders
might prevent or fix it). Moreover, while we adopted a multilevel
approach when analyzing the data, we did not modify the study
design, and participants were not probed for providing answers
across levels.

Frequently overlooked mental health
factors can inform mental health
programs

We used open-ended instead of close questions during FL
interviews to capture as many problems as possible without
any aprioristic constraints. We found that HCWs reported
internalizing symptoms such as anxiety and depression quite
frequently, roughly in line with the surveys used in prior studies
(3, 63). However, they also mentioned externalizing symptoms,
such as anger or hostility, and transdiagnostic symptoms, such
as worry, guilt, or intolerance of uncertainty. Further, we
also found that most problems and their determinants and
consequences were interconnected (e.g., psychological distress
was one of the causes of interpersonal conflicts), in line with
previous studies using the same research design (46, 64). These
findings support the design of mental health programs tailored
for HCWs that target psychological distress in general —instead
of specific mental health syndromes. Scalable transdiagnostic
interventions have proven effective before in global settings
(65, 66) and during the COVID-19 pandemic (67), although
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they away rigorous testing among care home workers during
the COVID-19 pandemic (68). The question of whether it might
help HCWs during the COVID-19 pandemic, if contextually
adapted, remains unanswered.

Some needs remain unmet

One promising finding was that HCWSs reported strategies
being implemented at all levels to face mental health problems,
mostly psychological distress and fear of infection. Importantly,
even when most professional psychological support, both for
HCWs and other mental health patients, was provided through
phone or video calls (69), our informants said they used it
to reduce their psychological distress, stress, and moral injury.
Notwithstanding, most of these strategies were implemented
at the intrapersonal, interpersonal, and community levels but
not at the organizational or public policy levels. For instance,
regarding psychological distress, our respondents reported that,
whereas frontline workers used self-help techniques, sought peer
support, or started psychotherapy, they did not perceive that the
organization leaders or policymakers ensured information flow,
promoted occupational health, hired mental health specialists,
or improved working conditions. This inaction brought a
widespread sense of disbelief among HCWs, who thought
they were running the extra mile but did not see their needs
adequately covered.

Limitations

We acknowledge the following limitations. First, we asked
FL interviewees to report problems faced by frontline HCWs
since the beginning of the pandemic without distinguishing
between current and previous concerns, limiting our capacity to
inform actions aimed at ameliorating ongoing problems rapidly.
Second, we had to keep KI interviews as short as possible due
to time and social distancing constraints. Following the research
protocol, we collapsed some of the problems reported by FL
interviewees, which allowed us to inquire about more problems
in our KI interviews but increased the risk of losing nuances
for a more fine-grained analysis —especially in heterogeneous
problems like psychological distress. Third, and relatedly, we had
to set aside the focus groups included in the DIME protocol
due to the pressuring job duties during the third pandemic
wave and the social distancing measures. Last, we followed the
DIME protocol and did not probe KI interviewees for causes
or strategies across levels (e.g., “in their organization, what do
frontline HCWs generally perceive as causes of PROBLEM X?”).
We may have thus missed potential determinants and strategies
that are less accessible by open-ended questions, especially at the
organizational and public policy levels.
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Conclusion

Over the years, globalization has increased the transmission
rates of diseases worldwide (70), and as the world gets more
globalized, likely, future pandemics will travel faster. As of
January 1st, 2021 (when data was collected), Spain showed
one of the highest excess mortality rates in Europe (16%),
similar to that of Italy, the USA, or Brazil (12) -a finding
particularly shocking for a country with one of the best-rated
national health systems in the world (71). Although our findings
reflect HCWS’ perceptions of problems and needs —which may
not match empirical findings, these subjective views can help
inform research, policy, and practice to prepare health systems
for future pandemics. In terms of research, we need the high-
quality data available to prepare evidence-based public health
strategies. A good balance between rapid and in-depth appraisals
and between qualitative and quantitative methods is warranted.
Regarding policy, we found that most reported causes and
problems are modifiable, yet HCWs see them as not being
implemented. If put in place earlier, preventative mental health
strategies may help ameliorate the acute mental health impact
and its mid-and long-term effects on HCWs and health systems
in the future. Our findings suggest that such strategies could
be set up at all levels, from intrapersonal to public health. At
the individual level, self-help strategies are already being used
and might help with various mental health problems. At the
interpersonal level, informal peer support is seen by most HCWs
as very useful for overcoming difficult working conditions.
At the organization level, our informants call for actions
that promote collaborative work, allow reassignments when
needed, build strong leadership, or promote a (mentally) healthy
working environment. At the community level, anti-stigma
campaigns might be good to reduce the sense of loneliness
and exhaustion frequently reported after the initial pandemic
outbreak. Last, at the public policy level, offering specific
mental health support and improving working conditions might
also help with several mental health problems. In terms of
practice, our findings may help design, adapt, and implement
transdiagnostic mental health programs tailored for HCWs that
can be rapidly implemented and scaled up from the early
moments of future health crises. Notably, such programs might
rely on already available resources, such as peer support or
self-help, always following the restrictive measures to contain
epidemics. In Spain, therefore, the RESPOND consortium will
explore the effectiveness of a stepped-care program of scalable,
internet-based psychological interventions locally adapted for
HCWs working in an early pandemic hotspot.
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Nuha El Sharif*, Muna Ahmead and Asma Imam

Faculty of Public Health, Al Quds University, Jerusalem, Palestine

Background: Lack of trust in institutional control measures during Coronavirus
disease 2019 (COVID-19) outbreaks may affect healthcare workers’ (HCWs)
levels of stress and wellbeing, and as a consequence, may influence
their trust and confidence in their organization. This study aims to
understand factors associated with healthcare workers perceptions of trust
in organizational preparedness, communication, and infection risk during the
COVID-19 pandemic.

Methods: A cross-sectional study was conducted among HCWs (n = 876) in
16 COVID 19 healthcare facilities between October and December 2020 in
Palestine (Gaza Strip, West Bank and East Jerusalem). A stratified purposive
sample using an online self-administered Arabic version of a questionnaire
was used for data collection. The questionnaire used for this study was
adapted from the World Health Organization Blueprint Novel Coronavirus
Perceptions of healthcare workers regarding local infection prevention and
control procedures for a COVID-19 research protocol.

Data were analyzed using Statistical Package for Social Sciences software
version 23. In the bivariate analysis, T-test, one-way ANOVA and x2 test
were used at a significant p-value < 0.05. In the multivariable logistic
regression analyses, the adjusted odds ratios and its 95% confidence intervals
are presented.

Results: Findings showed that confidence in the systems’ ability to manage
COVID-19 cases, encouragement and support from senior medical/nursing
staff to apply recommended IPC measures, and good levels of mental health
increased trust in the organization. Additionally, receiving proper training
on IPC procedures for other communicable diseases, having access to
clear policies and procedures related to IPC procedures for COVID-19, and
providing PPE during the previous clinical shift also increased trust. However,
the intention to use recommended PPE when treating patients with suspected
or confirmed COVID-19 when having access to it and feeling emotional was
negatively correlated with this trust.

Conclusions: HCWs should be provided with clear, accessible
communications about policies and protocols, as well as training about
infection prevention and control, personal protective equipment, and support
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during pandemics to increase their trust in the healthcare system. Additionally,
the improvement in HCWs' wellbeing can be attributed to a greater sense of
trust in institutions.

KEYWORDS

perception, healthcare workers, institutional trust, COVID-19, Palestine

Background

The Coronavirus disease 2019 (COVID-19) pandemic has
posed exceptional challenges and threats to healthcare systems
globally with millions of confirmed cases and deaths (1). The
pandemic has had a major impact on the capacity of health
systems to continue the delivery of essential health services and
has put intense pressure on healthcare workers (HCWs) and
resources (2). Frontline HCWs are at a higher risk of infection
and death due to their direct contact with COVID-19 patients;
the pandemic has caused the deaths of more healthcare workers
than any other disease outbreak (3), in addition to the effect on
their physical and mental health (4).

The literature underscores the importance of healthcare
workers” trust and psychological safety as pre-requisites for
organizational resilience in healthcare organizations (5-7).
Resilience depends on several factors such as planning,
perception, organizational trust and reaction to unexpected
conditions such as a pandemic (8). The COVID-19 pandemic
highlights the importance of organizational trust for healthcare
workers to make tradeoffs, communicate safety concerns to
managers and improve organizational resilience. The absence of
leadership support for HCWs during the COVID-19 pandemic
was suggested as a factor in emotional distress and burnout (6).
Ultimately, lack of support may undermine the trust needed for
healthcare workers to communicate patient safety concerns to
their managers (7). In addition, lack of confidence and trust
in institutional control measures during COVID-19 outbreaks
may have an impact on HCWs levels of stress and subjective
wellbeing, including cognitive and emotional dimensions such
as anxiety, worry, fear, sadness and tearfulness (2). This may
influence HCWs perceptions and confidence in carrying out and
adhering to infection prevention and control (IPC) procedures
(4, 9-12), and could increase their risk of becoming infected
(13). Thus, lack of trust has a substantial effect on the physical

Abbreviations: Cl, confidence intervals; COVID-19, coronavirus disease
2019; HCWs, healthcare workers; IPC, infection prevention and control;
MERS, middle east respiratory syndrome; MOH, ministry of health; PPE,
personal protective equipment; OR, odds ratio; TDF, theoretical domains
framework; UNOCHA, coordination of humanitarian affairs; WHO, world

health organization.
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and mental health of HCWs, and the quality of care delivered to
patients within clinical settings (12, 14).

Previous studies showed poor compliance of healthcare
workers with infection prevention and control (IPC) measures
in practice (15, 16), which are crucial to preventing the spread of
infection caused by COVID-19 (15). Therefore, HCWs should
apply appropriate IPC behaviors including personal protective
equipment (PPE) use and hand hygiene, to protect patients and
themselves from infection (14-16). In China, Wuhan (2021),
HCWs reported good IPC behaviors, while the compliance
with goggle and gown use was relatively low (below 85%).
In terms of hand hygiene and droplet isolation behaviors,
environmental context and resources domain were significantly
correlated. Environmental context, knowledge domain and
emotion domain were all significantly related to goggle and
gown use. Overall droplet isolation behaviors and gown use were
also predicted by social influences (17).

In the COVID-19 pandemic, personal protective equipment
(PPE) usage and trust in institutions’ differing recommendations
and requirements have become major concerns. Protection
for HCWs by providing personal protective equipment (PPE),
training, addressing fatigue, and treating the psychosocial
consequences of the outbreak are seen as a crucial task of health
organizations globally and are measures linked to institutional
trust (18-21). Therefore, the health organization must ensure
the provision of medical supplies based on need, type, quality
and quantity, in addition to appropriate psychological support,
interventions and staff support measures.

Limited number of studies was done on trusting
organization during COVID-19. A study in Nigeria showed that
a significant relationship between trust in the health facility and
the provision of clear accessible policies and protocols regarding
IPC, personal protective equipment and support (22). Another
study in Canada showed that nurses without experience working
in outbreak settings had higher levels of fear of becoming ill
and fear of providing care for COVID-19 patients compared
to the experienced nurses who had better Infection Prevention
and Control (IPC) skills and easier access to personal protective
equipment (23). In a study, health workers in India reported
physical fatigue, dehydration, weight loss, suffocation, rash
eruptions, and exhaustion due to increased work hours and
the use of personal protective equipment kits. In addition, due
to their fear of infection and their increased workload, HCWs
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reported being socially isolated from friends and family (24).
A local Palestinian study showed that fear of COVID-19 was
positively correlated with depression, anxiety and stress among
psychosocial service providers. In addition, fear of COVID-19
and psychological distress was fully mediated by wellbeing (25).

In the Occupied Palestinian Territories, as in other lower-
middle income countries dealing with conflict (26), the
resources available to deal with COVID-19 were (and are
still) scarce and there was no emergency plan to deal with
such a scenario. District emergency committees were activated
across all governorates in preparedness, and training targeted
medical and non-medical personnel working in primary,
secondary and emergency health services. Therefore, this
study aims to understand factors associated with healthcare
workers perceptions of trust in organizational preparedness,
communication, and infection risk during the COVID-
19 pandemic.

Materials and methods

Study design

A descriptive cross-sectional survey was conducted
among healthcare workers during the period of October to

December 2020.

Study settings and sampling

The study was implemented in the West Bank, Gaza Strip,
and East Jerusalem. The Palestinian Authority and the authority
in the Gaza Strip assume responsibilities for administration of
public health-care provision to the Palestinian population. The
Palestinian health care system faces barriers in the form of
permit restrictions that limit Palestinian access to health care.
Restrictions on access and movement are common in Palestine,
and they make access to health care incredibly difficult. In
addition, in East Jerusalem, six Palestinian hospitals are the
main providers of tertiary referral care for Palestinians in the
West Bank and Gaza Strip for health services of which the
Ministry of Health is unable to provide. But Palestinians are
often denied permits to travel there, even to receive desperately
needed medical care (27).

The study was carried out in healthcare facilities: ie.,
hospitals (governmental, non-governmental and private
hospitals) with COVID-19 care units and COVID-19 healthcare
centers. Healthcare professionals who were providing clinical
care to patients were invited to participate in this study. The
sample included medical doctors (specialized, residents, general
physicians), nurses and nursing assistants, and allied health
professionals (laboratory technicians, radiology technicians). A
stratified purposive sample with probability proportional to size
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was used to select the healthcare facility and study participants.
We selected the main governmental hospital, a private hospital
with a COVID-19 care unit, and a COVID-19 healthcare center
in each of the three study locations (i.e., Gaza Strip, the West
Bank, and East Jerusalem). As a result, sixteen hospitals and
medical centers were included in the study, out of a total of sixty.

Data collection tool

This study questionnaire was a translated Arabic version by
the study based on the data collection tool developed by the
World Health Organization (WHO) in the protocol under the
COVID-19 Research Roadmap (28). This study questionnaire
was first translated into Arabic by the research team, and
then back into English by a trained medical translator. Before
piloting the questionnaire, the original English questionnaire
and the back translated version were checked to ensure that the
translation was accurate.

The study protocol was developed by experts in the Social
Science and IPC Working Group who identified a pool of items
based on WHO IPC interim guidance published in March 2020
(29, 30). We used a previous framework for studying clinician
behavior, the Theoretical Domains Framework (TDF), in this
study (30, 31). The TDF can promote the understanding of
HCWS s’ behaviors, such as IPC practice, by examining potential
underlying factors. It provides a framework that captures
core constructs from multiple behavioral theories into 14
domains (32). Questions for this survey addressed the following
TDF domains: knowledge; skills; social/professional role and
identity; beliefs about capabilities; beliefs about consequences;
environmental context and resources; and intentions, social
influences, and emotions. Additional items in the survey, not
included in the TDF framework, assessed three dimensions of
institutional trust and were based on a previously validated
measure (33). Therefore, TDF was applied in this study
to identify determinants of HCWs IPC behaviors during
the COVID-19 pandemic to develop targeted strategies for
optimizing such behaviors at this critical time (31-33).

To assess trust in health facilities and government, the survey
tool included validated questions on HCWSs responses regarding
their trust in the institution where they worked and comprised
the three different dimensions of institutional trust: perceptions
of competence, honesty, and actions that are in the employees’
best interests (3). The three trust measures questions were:
the health facility where I work is ready to manage COVID-
19; the health facility where I work is being honest with staff
when managing COVID-19; and the health facility where I work
would act in the interest of its staff when managing COVID-19.

» «

The six-point scale used was: “all of the time;” “most of the time;”

“more than half of the time;” “less than half of the time;

» «

» «

some
of the time;” “at no time.” The trust score internal consistency

coefficient was 0.76 (Cronbach’s o).
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In addition, the following TDF domains items were
used to further interpret the data- on seven-point Likert
scale-: emotions, service demand, environmental context and
resources, skills and intentions, beliefs about capabilities and
consequences, social influences/professional role, and wellbeing.

The Emotions item score was based on responses to
questions regarding perceived personal risk and fear on the job
(i.e, I am concerned about the risk to myself of becoming ill
with COVID-19; I am concerned about the risk to my family
related to COVID-19 as a result of my job role; I am afraid of
looking after patients who are ill with COVID-19) (Cronbach’s
a: 0.68). The Service Demand item score reflected perceptions
of whether the health system can handle current and future
patient demands (i.e., I am confident that the healthcare service
where I work can manage current patient demand related to
COVID-19 and I am confident that the healthcare service where
I work can continue to manage patient demand related to
COVID-19 over the next 3 months) (Cronbach’s :0.80). The
Environment item reflected the clarity of reporting measures of
exposures, guidance materials, and ease of access to infection
control practices (Cronbach’s a: 0.67). The Skills and Intentions
combined items score reflected training, confidence, and use of
PPE (Cronbach’s a: 0.82). The Beliefs item score was calculated
from answers regarding their beliefs in the effectiveness of PPE
and IPC procedures, and the amount of strain these procedures
create (Cronbach’s a: 0.84). The ability and motivation of HCWs
to follow IPC precautions (28), and the social support of the
community and medical staff, were also assessed (34). The
WHO-5 wellbeing item scale—a validated and generic global
rating scale to measure subjective wellbeing during the previous
2 weeks—was also included and staff emotions throughout
the pandemic were investigated (35-37) (Cronbach’s a: 0.86).
The seven-point Likert scale ranged from “strongly disagree;”

» «

‘Disagree,” “Somewhat disagree,” “Neither agree nor disagree;”

» «

“Somewhat agree,” “Agree;” and “strongly agree.” However, item
questions related to PPE use and knowledge of recommended
infection prevention and control procedures when providing
direct medical care to suspected or confirmed COVID-19 cases
included “Yes” and “No” answers only.

Information was collected on participants’ characteristics
(age, gender, marital status, having children or older adults at
home), role and experience at work, their experience of caring
for patients with suspected or confirmed COVID-19 infection,
and their exposure to COVID-19. The translated Arabic version
was piloted before its use to test for language clarity.

Data collection

An online self-administered survey method was used for
data collection. An electronic version of the questionnaire was
sent to the selected participants. The United Nations Office
for the Coordination of Humanitarian Affairs (UNOCHA) data

Frontiersin Public Health

94

10.3389/fpubh.2022.947593

collection for humanitarian use software “Kobo Toolbox” was
used for data collection (38). Field coordinators contacted the
targeted healthcare facility, obtained the full list of participants
(email or WhatsApp) from the personnel departments for
all HCWs. The questionnaire was then sent to all employees
working in the targeted healthcare facility.

Data analysis

For descriptive analysis, demographic characteristics are
presented as frequencies and mean and standard deviation
(mean £ SD) depending on variable types. For the variables
whose answers were using the 7-point Likert scale, most of
the variables were re-categorized into a 5-point Likert scale
due to the small difference between “strongly agree” and
“agree” answers, “somewhat agree” and between “strongly

» «

disagree;

»

somewhat disagree” and “disagree” “answers.” Since
the data shows very low frequencies in the answers of “strongly
disagree;” and “disagree;,” and low frequency for the answers of
“strongly agree;” and “agree,” we summed the scale into 5-point
Likert scales (Supplementary Figure 1). However, again we re-
categorize the 5-Likert points into a 3-point scale due to low
frequencies to have significant results in the analysis.

For HCWs' emotional wellbeing, i.e., the five WHO-5
statements, the participants’ responses were summarized into a
total raw score and multiplied by 4 to produce an individual
total score from 0 to 100, with the higher end of the scale
representing the best possible wellbeing (35). The mean and
standard deviation for the WHO-5 score was calculated. The
emotions index was the sum of three questions.

The trust index was the sum of the three questions. The
mean, median, and standard deviation were calculated. The
median was used as a cutoff point (50%) since it is equivalent
for a total score index of less than half of the time total trust.

The bivariate analysis took place of the WHO-5 score that
comprised data on gender, marital status, place of residence,
job role, medical specialty, place of work during COVID-19
outbreak, type of organization, working in more than one
place, daily contact with patients, monthly income, and HCWs
contact with a suspected/confirmed COVID-19 case. A T-test
and one-way ANOVA p-value were calculated: a two-tailed P-
value < 0.05 is considered statistically significant. The mean
and standard deviation (SD) of trust variables were calculated
to analyze the level of trust in a healthcare facility. For further
analysis, we used a cutoff point of 50%. A x2 test was used for
comparisons of the various variables with a trust score cutoff
point of —50%.

Further multivariable regression analyses were performed
to explore independent associations between different domains
of the TDF and behavioral/social factors while adjusting
for confounding factors. Binary logistic regression model,
forward stepwise (Wald) method, was used for controlling for
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TABLE 1 Characteristics of study population.

Age Mean (£SD) 32 (£7.79) years
Count (N) N %
Gender Female 301 34.4%
Male 574 65.6%
Total 875
Place of work during West Bank 612 69.9
COVIDI19 outbreak Jerusalem 91 10.4
Gaza Strip 173 19.7
Total 876
Ever diagnosed with Yes 207 23.6%
COVID-19 No 669 76.4%
Total 876
Ever been tested for Yes 704 80.8%
COVID-19? No 167 19.8%
Total 871
Job roleJr Senior nurse 448 51.1%
Assistant nurse 59 6.7%
Specialized doctor 79 9.0%
Resident doctor 195 22.3%
Allied health profession 80 9.1%
Others 14 1.6%
Total 875
Medical specialty i Acute care 513 61.3%
Internal medicine 80 9.6%
Surgery 51 6.1%
Pediatrics 34 4.0%
Others 159 19.0%
Total 837
Type of organization Governmental 572 65.4%
Non- governmental 303 34.6%
Total 875
HCWs contact with a No 101 12.1%
suspected/confirmed Yes 732 87.9%
COVID-19 case Total 833

I

others: Laboratory, maternity departments, general clinics, neonate department,

¥ Acute care (anesthesiology, ER, ICU, infectious disease unit). SD: standard deviation.

participants age, gender, place of work, type of institution, job
role, location of work, direct vs. indirect care for COVID-
19 patients. All study predictive variables (i.e., emotions,
service demand, environmental context and resources, skills and
intentions, beliefs about capabilities and consequences, social
influences/professional role, wellbeing, and most recent PPE
use) were included in the model. All variables and outcomes
were defined before final analyses. Adjusted odds ratio (aOR)
and their 95% confidence interval (95% CI) are presented.
All analyses were performed with Statistical Package for Social
Sciences V.25.0.2 (SPSS, Chicago, Illinois, USA).
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Ethical issues

Permission was obtained from the Palestinian Ministry of
Health to conduct the study. Al Quds research ethics committee
approved the study. The study was also evaluated by the ethical
review committee at the WHO office and approved before study
funding. Written information about the purpose of the survey
and how the data will be used was provided at the beginning of
the questionnaire. Individual informed consent for participation
in this study was obtained electronically by acceptance to fill in
the study questionnaire.

Results

Demographic characteristics

A total of 1,200 HCWs were approached and 876
participated in the study, with a response rate of 73%.

Table 1 shows that 65.6% of study participants were male,
young and 70% of them were from the West Bank. About 65%
were working in public healthcare facilities, half were senior
nurses and 22% were resident physicians. Around 61% of the
HCWs were working in the acute care units; 70% reported
being in contact with a suspected/confirmed COVID-19 case,
and 52% were in daily contact with COVID-19 patients. A
31% were caring for older adults (>70 years). Of the study
participants, 24% reported being diagnosed with COVID-19
and 58% reported COVID-like symptoms. However, only 81%
reported being tested for COVID-19.

Healthcare systems were forced to adapt to the pandemic.
About 85% of healthcare facilities closed key departments and
transformed them to offer COVID-19 care provision; 90% of
the facilities targeted had dedicated sections. In addition, 50%
of HCWs reported being transferred from their departments to
COVID-19 departments.

Wellbeing of participants

In our study, the mean score of the WHO-5 wellbeing
score was 35.96 (SD: 21.8) with a median of 36.0. Males
showed significantly lower psychological wellbeing mean score
values (34.8, SD 21.3) than females (38.2, SD 22.56) (p <
0.05), as did HCWs working with COVID-19 patients (34.5,
SD 20.9) compared with those non-working with them (39.4,
SD 23.3) (p < 0.05) (see Supplementary Table 1). Using a
cutoff point of 50%, 76% of HCWs had poorer wellbeing
during the COVID-19 pandemic. Finally, we conducted
multivariable logistic regression to assess the influence of
various participant characteristics on HCWs” wellbeing; none
of these characteristics predicted the WHO-5 wellbeing cutoff
point of 50%.
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Support, guidance, tranining on COVID-19 management in HC

HCS has an isolation facility

I have accessto PPEin HCS

I have access to policies and protocols forIPC

lintend to use PPE when caring to patients when accessto it

Following IPC procedures adds strain to my workload.

Following IPC recommendations will protect me from becoming ill with
COVID-19

| believe PPE protective procedures at work are sufficiently effective

Ifeel it is my responsibility to take all necessay measures to care for COVID-2
19 patients. ’

lam confident that | am able to follow PPE recommended procedures

We are always provided with updated instructions on Covid 19

10%

PPE training is sufficient for my protection

lam confident in my ability to correctly don and doff PPE to prevent
transmission

Ireceived general training for other communicable diseases
Ifeel | received sufficient training for Covid 19

lam confident HCS manage patient demad over the next 3 months.

lam confident that HCS manage current patient demand

0% 20% 30% 40% 50% 60% 70% B80% 90% 100%

mDisagree mNeutral mAgree

FIGURE 1
Perceptions of healthcare workers on recommended IPC use intentions, skills, belief in consequences and capabilities, social role, and
environmental resources.

Healthcare workers emotions and sense
of control during the pandemic

In our study, 51% of HCWs reported that getting infected
with COVID-19 was out of their control, but 80% agreed
that this risk was part of their job. Regarding concerns about
exposure to COVID-19, while caring for patients, about half
(45%) of HCWs reported fear, with 90% of them worried to
transfer the infection to their families and 75% concerned
to contract the illness themselves. In the multivariate ordinal
logistic regression analysis to assess the influence of participants’
characteristics on HCWs emotions and sense of control, none
of the participants’ characteristics predicted emotions or sense
of control.

Protection, training, and PPE availability
at work
In our study, 78% of HCW reported that there was

an isolation unit in their healthcare facility. However, only
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40% reported receiving support, guidance, or training on
COVID-19 management in the healthcare facility; 50% reported
access to policies and protocols of prevention and control of
COVID-19 (Figure 1).

On the availability and use of IPC, 87% reported their
intention to use PPE when caring for patients, although 57%
reported having access to PPE in their healthcare facility. Also,
52% reported being provided with updated instructions about
COVID-19, and half reported receiving sufficient training on the
use of PPE. Around 80% of HCWs reported confidence in their
ability to use PPE properly to protect themselves and prevent
transmission of infection, although 53% felt that they did not
receive proper training in protection (Figure 1).

Health care workers reported that 41% of their sources of
infection prevention information in the previous 2 weeks were
social media, 24% were hospital training, 22% were official
government websites, 2% were family and friends, and 11% came
from other sources.

HCWSs had a moderate belief level (50%) that it is their
responsibility to take protective measures to protect themselves
while caring for COVID-19 patients and 50% of them believed
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322%

Ready to manage COVID-19

mAtnotime

mmore than half of thetime mmost of the time

FIGURE 2

22.5%

Honestwith staff when managing COVID-19

mSome of the time

HCWSs' trust in the health care facility while managing COVID-19 pandemic.

231% 227%

Actin the best interests of its staff

mlessthan half of thetime

mallthetime

that using PPE would protect them sufficiently from becoming
infected at work. Also, 82% of HCWs believed that following the
recommended procedures for the control of COVID-19 added a
significant strain to their workload (Figure 1).

Trust in institution

In the study, HCWs were asked about their trust in the
healthcare facility in managing COVID-19, being honest with
staff, and acting in the best interests of staff. The mean trust
score was 7.73 (standard deviation 3.86) and the median was 8.0
(range 0-15). During the pandemic, 50.9% of HCWs believed
their organization could manage the healthcare facility (more
than half of the time). Also, 43% trusted that their healthcare
facility would be honest with staff (more than half of the time
and more), and 53% trusted it can act in the best interests of
staff (Figure 2). The mean of the three variables that represent
participants’ answers on institutional trust was 7.72 (SD 3.86)
and the median was 8.0. This represents moderate trust by
HCWs in their healthcare facility.

HCWs living in cities showed the highest mean in trust
compared with participants living in other areas, and those
working in East Jerusalem hospitals compared with workers
in the West Bank and Gaza Strip (p < 0.05). Other variables
did not indicate any significant difference. Using the cutoff
point of 50%, 535 participants (49.7%) showed high trust in
their organization. When comparing trust at the cutoff of 50%,
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only the place of residence and type of organization showed a
significant difference in p-value 0.05 (Table 2).

Multivariate analysis

In Table 3, the bivariate logistic regression model showed the
factors that determine HCWS’ institutional trust as reflected in
the responses about whether HCWs believed that their health
facility was competent, honest, and acted in the best interests
of its staff. The model shows that confidence in the system’s
ability to manage COVID-19 cases, encouraged and supported
by senior medical/nursing staff to apply recommended infection
prevention and control measures, increases trust in the
organization. In addition, the wellbeing of HCW's was linked to
greater trust in institutions.

Proper training on prevention and control procedures
for other communicable diseases; access to clear policies and
protocols for everyone to follow related to infection prevention
and control procedures for COVID-19; and the PPE availability
during the previous clinical shift also increased trust in the
organization during the pandemic. However, HCWs reported
that when having access to recommended PPE, the intention to
use it to care for patients with suspected or confirmed COVID-
19 was inversely associated with trust. This was like the emotions
index, i.e., staff concerned about becoming sick due to the risk of
self-exposure and infecting their families.

frontiersin.org


https://doi.org/10.3389/fpubh.2022.947593
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

El Sharif et al.

TABLE 2 Trust with cutoff point 50% in comparison with study variables.

10.3389/fpubh.2022.947593

Less than 50% More than 50%
Count % Count % X2 test
p-value
Gender Female 139 32.0% 162 36.8% 0.13
Male 296 68.0% 278 63.2%
Total 435 440
Job role Senior nurse 26 6.0% 33 7.5% 0.088
Assistant nurse 223 51.4% 225 51.0%
Specialized doctor 37 8.5% 42 9.5%
Resident doctor 110 25.3% 85 19.3%
Allied health profession 30 6.9% 50 11.3%
others 8 1.8% 6 1.4%
Total 434 441
Medical specialty article acute care 245 58.8% 268 63.8% 0.193
Internal medicine 49 11.8% 31 7.4%
surgery 23 5.5% 28 6.7%
Pediatrics 19 4.6% 15 3.6%
others 81 19.4% 78 18.6%
Total 417 420
Place of work during COVID-19 outbreak West Bank 327 75.2% 285 64.6% 0.002
Jerusalem 33 7.6% 58 13.2%
Gaza 75 17.2% 98 22.2%
Total 435 441
Type of organization you are working with Governmental 297 68.4% 274 62.1% 0.050
Non- governmental 137 31.6% 167 37.9%
Total 434 441
Direct contact with COVID-19 patients No 138 31.7% 128 29.0% 0.39
Yes 297 68.3% 313 71.0%
Total 435 441

Bold values are significant p-values.

Discussion

This is the first study in Palestine that provides insight into
the perceptions of HCWs and the barriers and facilitators that
influence the trust of staff in the institutions where they work.

This trust ultimately shapes adherence to prevention
and control measures during the COVID-19 pandemic and
organizational resilience. In general, the findings showed that
HCWs have moderate levels of trust in their institution to
manage the healthcare facility during the pandemic; be honest
with staff, and act in the best interests of their staff. Several
work- related factors associated with institutional trust (IT)
were investigated in this study. Some personal factors like
the HCWS’ job role, their medical specialty, location of work,
and working in high-risk units did not show a significant
relationship with I'T. However, confidence in the system’s ability
to manage COVID-19 cases and encouragement and support
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from senior medical/nursing staff to apply recommended
infection prevention and control measures increase trust in an
organization. Other factors related to IT during a pandemic
include receiving proper training on prevention and control
procedures for other communicable diseases, having access to
clear policies and protocols for everyone to follow related to
infection prevention and control procedures for COVID-19, and
the availability of PPE during the previous clinical shift.

One of the key findings of this study is that wellbeing of
HCWs is associated with IT. Greater trust was reported by
those with good mental health like being cheerful, relaxed,
sleeping well, and feeling active. However, those worried about
themselves or their families being infected with COVID-19
showed lower trust in the institution. Similar findings have
been reported worldwide. Psychological strain among HCWs
in European hospitals was shown to be high; one-third of
HCWs reported fear in dealing with COVID-19 patients, and
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TABLE 3 Binary logistic regression for the association of perceived skills, self-reported environmental context, social influences, emotions, recent use of IPC, emotions index and wellbeing with

institutional trust.

Trust Crude odds ratio Adjusted odds ratio
Less than 50 More than 50 Sig. OR 95% CI OR Sig. aOR 95% CI aOR
N =435 N =441
N % N % L U L U
I'am confident that the healthcare service where I work can Disagree 182 419 76 17.4 1.00 1.00
continue to manage patient demand related to COVID-19 over
the next 3 months.
Neutral 54 12.4 38 8.7 000 1.68 1.03 2.67 0.004 2.02 1.25 3.28
Agree 198 45.6 322 73.9 000 3.48 2.56 473 0.025 1.56 1.06 2.30
I have received general training for infection, prevention and Disagree 210 484 119 27.0 1.00 1.00
control procedures for other communicable diseases
Neutral 51 11.8 37 8.4 0.31 1.28 0.79 2.06 0.383 0.782 0.450 1.36
Agree 173 39.9 285 64.6 000 2.80 2.17 3.90 0.051 1.447 1.00 2.10
I intend to always use the recommended PPE when taking care of Disagree 29 6.7 31 7.1 1.00 1.00
patients with suspected or confirmed COVID-19 when I have
access to these.
Neutral 35 8.1 19 4.3 0.07 0.51 0.23 1.06 0.017 0.320 0.126 0.814
Agree 370 85.3 389 88.6 0.95 0.98 0.58 1.66 0.009 0.42 0.22 0.809
In the health facility where I work, I have access to clear policies Disagree 183 423 69 15.7 1.00 1.00
and protocols for everyone to follow related to infection
prevention and control procedures for COVID-19
Neutral 78 18.0 54 12.3 0.007 1.84 1.18 2.86 0.12 1.51 0.89 2.55
Agree 172 39.7 317 72.0 000 4.89 3.50 6.82 0.000 2.631 1.703 4.06
I'am encouraged and supported by senior medical/nurse staff to Disagree 131 30.3 49 11.1 1.00 1.00
apply recommended infection prevention and control measures
Neutral 94 21.7 58 13.2 0.034 1.65 1.04 2.62 0.288 1.341 0.780 2.30
Agree 208 48.0 334 75.7 4.29 2.96 6.22 0.002 2.03 1.29 3.20
Emotions index <50 45 10.3 82 18.6 1.00 1.00
>50 390 89.7 359 81.4 0.001 0.51 0.34 0.75 0.034 0.596 0.37 0.961
WHO-5 wellbeing <50 351 80.7 315 71.4 1.00 1.00
>50 84 19.3 126 28.6 0.001 1.67 1.22 2.29 0.032 1.52 1.04 222
PPE availability during last clinical shift” Mean £ SD 5.47 +2.08 6.55+1.71 000 1.37 1.26 1.47 0.001 1.18 1.07 1.29

aOR, adjusted odds ratio; COVID-19, coronavirus disease 2019; CI, confidence interval. Binary logistic regression model after controlling for age, gender, place of work, type of institution, job role, location of work, direct vs. indirect care for COVID-19
patients. YPPE availability in the last week is the index sum of availability of: Hand soap, N95 respirator (FFP1 or equivalent), surgical mask, disposable apron, fluid-resistant gown, eye protection (i.e., goggles or face shield, and gloves). SD, Standard

Deviation; L, lower; U, Upper.
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almost all respondents were worried about the risk to their
families due to their job (mean 56.3, SD + 19.3) (38). In our
study, the situation of Palestinian HCWs was shown to be
worse than that of HCWs in Europe (39). The mean of the
WHO-5 wellbeing scores was 35.96 (SD =+ 21.8), which was
significantly higher among female HCWs than males (38.2 vs.
34.8), and 75% of the participants reported a poor wellbeing
index. A high level of fear was reported by 50 percent of health
professionals in Gaza who had never worked with COVID-19
patients before compared with 27.6% who had work experience
with COVID-19 patients (40). Among Saudi Arabian HCWs,
27.1% scored high on a negative emotional impact scale (41);
in Germany, the COVID-19 pandemic had a negative impact
on HCWs mood (48.3%), as well as restricted their private
lives (42). Zhang and colleagues reported similar results in
China, showing a high prevalence of severe insomnia, anxiety,
depression, somatization, and obsessive-compulsive symptoms
(43). In this study, multivariate analysis showed that a good
wellbeing is associated positively with trust in the organization
(adjusted OR 1.52, 95% CI 1.038-2.22).

In this context, the psychological distress experienced by
healthcare workers may be related to their concerns about safety
at work (7) and their lack of understanding of the virus. HCW's
may also be worried about the shortage of medical protective
equipment, the long-term workload, and the lack of rest. The
study highlights that trust in an institution may be boosted by
providing proper training and essential medical materials and
equipment. It should also provide the proper protection and
preventive measures for its employees; improve communication,
establish clear protocols, and provide PPE that could enhance
trust and, thus, employees’ psychological wellbeing.

The TDF scale (31) was applied in this study to understand
IPC behaviors during the COVID-19 pandemic and to develop
targeted strategies for optimizing such behaviors at this
critical time.

One key finding in this study was that HCW's lacked a sense
of control during the pandemic period. Becoming infected with
COVID-19 was perceived to be out of their control, although
80% agreed that this risk was part of their job. Half of HCWs
(50%) felt fear when caring for COVID-19 patients; feared
becoming infected while caring for patients with COVID-19
(75%) and feared transferring the infection to their families
(90%). These findings indicate a high level of fear and stress
among Palestinian healthcare workers during the COVID-
19 pandemic. Maraqa et al. study (2020) showed that 74.0%
of Palestinian HCWs reported high-stress levels during the
outbreak. Fear of spreading the infection to family members
was the main source of stress (91.6%) (44). Comparable results
were seen in Germany where most HCWs described moderate
concerns about their health (41.9%) but had strong concerns
about the health of others (46.0%) (41). A study in Saudi Arabia
during the Middle East respiratory syndrome coronavirus
(MERS) pandemic, showed that more than two-thirds of HCWs
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were worried about being infected through exposure to infected
patients. It reported that the most frequently reported reasons
for worry were the ability of the virus to cause severe disease
or death and lack of a specific treatment (37). A hospital-
based study during the MERS outbreak showed that many
health workers worried about becoming sick and possibly
infecting others (45).

Another important finding in this study is the lack of
awareness by HCWSs about prevention measures and their use;
this may be one of the major reasons for the feeling of loss
of control. A national Palestinian study showed that HCWs
surveyed did not receive adequate training on local protocols or
measures to address COVID-19 spread (58.7%) (46). In Cyprus,
a study indicated that poor knowledge regarding preventive
measures may directly increase the risk of COVID-19 spread
(47). In addition, lack of means of protection, poor training,
and inadequate PPE availability at work were strong factors
affecting fear and loss of control among HCWs. In the study
multivariate model, determinants for I'T were receiving general
training in IPC procedures for other communicable diseases,
alongside access to clear policies and protocols for everyone to
follow related to infection prevention and control of COVID-
19. These results were like a German study in which 47.2%
of all participants reported that their employer had provided
specific COVID-19 training during the pandemic, and that this
training was provided more often to doctors (50.9%) than to
nursing staff (39.3%) (47). HCWs who received PPE training in
the previous 2 years reported using the most elements of PPE
and more frequently than those who did not report PPE training
(48). On the contrary, in Saudi Arabia, 95.5% of HCWs reported
receiving training on the safe use of personal protective tools
(35). In focus group discussions in the United States, inadequate
access to COVID-19 testing and uncertainty about whether their
organization would support their needs if they developed an
infection, was among several other factors that caused HCWs
anxiety and could undermine their trust in their organizations
(5). The early implementation of PPE training should be a
requirement to reduce the spread of COVID-19 among HCWs
(48). PPE training specifically for COVID-19 would have the
most significant impact on the proper use of PPE and thus, on
staff concerns and trust in their institutions.

Although 87% of HCWs reported their intention to use
PPE when caring for patients, a low percentage (57%) reported
having access to PPE in their healthcare facility in the
current study. In the multivariate model, the intention to
use PPE while caring for suspected or confirmed cases was
inversely associated with IT. Interestingly, in this study, 50% of
HCWs believed that using PPE would protect them sufficiently
against becoming infected at work. Globally, the availability
of PPE is higher in some countries than in others. In Cyprus
for example, 38.7% of HCWs believed that adequate and
appropriate protective equipment was readily available (47). In
Germany, over 40% of medical professionals stated that there
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was a regular (18.1%) or even permanent (16.5%) shortage of
equipment at their institution (42). In Palestine, HCW's reported
lacking in hand sanitizer (51.4%), gloves (48.6%), facemasks
(72.5%), eye protection (goggles/glasses: 92.8%), and face shields
(92.0%) (46). Institutional trust is a key risk attenuator for
HCWs to adhere to recommended IPC use. In Saudi Arabia,
the presence of a hospital policy to address employees with
suspected or known exposure to the COVID-19 virus and the
implementation of preventive measures reduced the negative
emotional response between HCWs (41).

During pandemics, HCWs trust improves when they
empowered and supported by their managers. When HCW  feel
psychologically safe, this enables better patient safety in everyday
practice for all patients (5, 6). In the study multivariate model,
having confidence in the system’s management of COVID-
19 cases, alongside encouragement and support from senior
medical/nursing staff to apply the recommended infection
prevention and control measures were strong determinants
for institutional trust. The absence of managerial support
for emotional distress can be detrimental to trust and the
psychological safety of HCWs. Therefore, managers need to
support HCWs and deal with any signs of emotional distress
during COVID-19 (21).

Sources of information globally have been very much
dependent on social media and internet access. In this study,
HCWs reported that social media was their main source of
information about COVID-19 (41%), followed by hospital
training (24%), and official government websites (22%). In Saudi
Arabia, the main source of information about the Middle East
respiratory syndrome (MERS) was the internet (26%) (48). In
Canada, social media was reported as a primary source of
information, and healthcare workers were not satisfied with
the information provided by institutions on COVID-19 (49).
However, a study by Al-Ashwal et al. in Yemen found that
television and radio were the main sources of information
(69.5%), followed by social media (63.6%), and only 25.5%
of HCWs acquired knowledge from peer-reviewed scientific
articles (50). Staff may seek information via social media
because of the high risk of infection posed by the COVID-19
virus that prompts HCWs to gain a better understanding of
the nature of the disease, the characteristics of the causative
agent, evaluation of self-susceptibility and vulnerability, and
to evaluate the efficacy of the available preventive measures
(34). Another possible explanation is that this disease is new
and health institutions were not well-prepared to face this
challenge due to a lack of scientific information about it.
This could motivate HCWs to search social media for the
latest information.

Our study had some limitations. The survey took place
during the second peak of the pandemic and under a partial
lockdown. In this period, HCWs experienced extreme stress at
work and at their personal level which may exaggerate their
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responses. Also, this is a cross-sectional study which makes it a
challenge to identify the cause-effect relationship between the
independent and dependent variables. In addition, obtaining
the data through self-report questionnaires makes it liable for
reporting bias; those interested in the topic of feeling stress chose
to respond. Also, we were unable to compare the differences
between responders and non-responders.

Despite the caution in the generalization of the findings,
the findings of the current study about HCWSs’ trust in their
organization are crucial contribution to the literature review.

Practical implications

The

communication and management. Its findings can be tailored

study has practical implications for crisis
to provide a set of recommendations that can be used to limit
the negative outcomes associated with low levels of trust in
institutions during health crises like the COVID-19 pandemic
in the Palestinian context.

Changing infrastructure, work policies, and staffing to
reduce risk and weariness in order to adjust service delivery
in such pandemics is necessary. Capacity building across all
cadres for emergency preparedness should be fostered to ensure
a smooth transition of HCWs from diverse divisions/specialties
to emergency response circumstances. In collaboration with
the WHO, the Ministry of Health and other healthcare
providers must conduct systematic and periodic training on IPC
protection protocols. Training protocols must be continually
updated and distributed to HCWs via tele-health systems,
organizations’ websites, and personal e-mails. Therefore, digital
triaging could be used as a less resource-intensive way to protect
HCWs from emerging viral infections, which can be done
through structural changes in health facilities to easy triaging.
Moreover, illness surveillance methods and health information
infrastructures must be strengthened to have data analytics in
health surveillance.

Additionally, the institutions should facilitate access to
mental health resources such as psychological counseling,
practicing meditation, and debriefing. For example, developing
HCWs community groups that allow connections and reduce
feelings of isolation would help in socializing within these teams.

Increased human resources, training response teams, and
providing housing for teams to be away from their families and
alleviate stress should all be part of the disaster preparedness
plan. Also, the institutions should also provide individual
and organizational support to HCWs in nutrition, physical
exercise, sleep quality, and reducing burnout. Furthermore,
communication with leadership should be improved to facilitate
problem solutions and provide incentives (such as specific
raises in salary and personal recognition) to encourage
HCWs motivation. In addition, health institutions should
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work to improve human resources and support supplies to
reduce workload.

Policy implications

The main findings of our study show that several factors,
including crisis management, policy decision-makers’ wellbeing,
and health professionals’ physical and emotional wellbeing,
might influence employee trust in institutions. As a result,
local policy guidelines must be developed in collaboration
with various healthcare providers and implemented in
future outbreaks.

A policy for enhancing working conditions in terms
of employment stability and social security should be
implemented. This might be accomplished by enhancing
HCWS terms and conditions of employment by altering their
pay scale, which could be secured by locating suitable financing
sources. Furthermore, policies are required to foster a working
environment that protects HCWs” mental health and wellbeing,
thereby improving their quality of life and achieving a better
work-life balance. In such instances, sustaining the provision
of services by various healthcare providers, particularly the
Ministry of Health, to enable the procurement of products
and services, ensure the supply of medicines, and ensure the
supply of personal protective equipment (PPE), is also critical.
These policies, which address the protection and care of HCWs,
indicate the need for more investment in this area.

Based on the COVID-19 pandemic experience, the MoH
should have an emergency preparedness plan. To effectively
deliver best practices, the plan should provide training
and essential medical materials and equipment, including
management based on the latest evidence and provision of
appropriate protection and prevention measures. Therefore, a
task force maybe created to help mitigate physical, mental, social
or economic effects on HCWs, even after the current pandemic
is over.

The research institutions and universities need to carry
out studies to understand the effect of communication
strategies such as media impact and information sharing on
workers” perspectives. Also, understanding the environmental
influences such as social and cultural beliefs will assist
in developing potential interventions to support HCWs in
future pandemics.

Conclusions

In general, the findings showed that HCWs have moderate
levels of trust in their institution to manage the healthcare
facility during the pandemic; be honest with staff, and act in
the best interests of their staff. Several factors were associated
with institutional trust (IT) such as receiving proper training,

Frontiersin Public Health

102

10.3389/fpubh.2022.947593

having access to clear policies and protocols, the availability of
PPE, and feeling emotional. Therefore, strategies to promote
trust and resilience in healthcare workers must be developed
and implemented to counter the psychological distress they
faced during this crisis. HCWs should be provided with
clear, accessible communications about policies and protocols,
as well as training about infection prevention and control,
personal protective equipment, and support during pandemics
to increase their trust in the healthcare system. Additionally,
the improvement in HCWs’ wellbeing can be attributed to a
greater sense of trust in institutions. Finally, policymakers and
authorities should invest in training and better employment
circumstances for HCWs to ensure long-term healthcare
security in reaction to the COVID-19 pandemic or possible
future epidemics.

Future work is needed for evaluating factors that contribute
to change in trust, beliefs, and skills during outbreaks, in
addition, to determining the proper policies needed to be
implemented in these healthcare settings.
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Background: The prolonged COVID-19 pandemic has seriously impacted the
mental health of healthcare workers. This study aimed to explore the mental
health status of healthcare workers, compare the differences in mental health
between physicians and nurses, and verify the impact of risk perception on
mental health in the long-term COVID-19 pandemic in Jilin Province, China.

Methods: A stratified random sample was used to conduct an on-site
questionnaire survey in December 2020 to measure the mental health status,
risk perceptions, and demographic characteristics of healthcare workers in
Jilin Province, China. A total of 3,383 participants completed the questionnaire
survey, of which 3,373 were valid questionnaires.

Results: Atotal of 23.6% (n = 795) of participants had symptoms of depression,
27.4% (n = 923) had symptoms of anxiety, and 16.3% (n = 551) had symptoms
of stress. Physicians reported significantly higher rates of depression and
anxiety than nurses (p = 0.023, p = 0.013, respectively). There was no significant
difference in the proportion of participants with stress between physicians
and nurses (p = 0.474). Multivariate logistic regression results showed that
healthcare workers who had a high level of risk perception were more likely to
have symptoms of depression (AOR =4.12, p < 0.001), anxiety (AOR = 3.68, p
< 0.001), and stress (AOR = 4.45, p < 0.001) after controlling for other variables.

Conclusion: At least one in six healthcare workers experienced mental
health problems, and physicians were more likely than nurses to suffer from
depression during the prolonged COVID-19 epidemic. Risk perception was
highly predictive of depression, anxiety, and stress symptoms in medical staff.
Public health interventions are needed to mitigate the long-term psychological
impact of the COVID-19 pandemic.
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Introduction

The outbreak of the COVID-19 pandemic in early 2020
continues to threaten societies all over the world and has
had a major impact on health systems (1). The World Health
Organization (WHO) declared the COVID-19 pandemic a
Public Health Emergency of international concern in January
2020 (2), and researchers generally agreed that the outbreak
of COVID-19 is likely to be the worst pandemic since the
1918 influenza pandemic (3). COVID-19 continues to spread
internationally, with the totals for infections and deaths rising.
How governments and communities around the world have
responded to the COVID-19 pandemic has varied widely (4).
Studies have shown that the pandemic is still an ongoing major
public health challenge (5).

The mental health status of health professionals has attracted
much attention during the COVID-19 pandemic. Previous
studies have demonstrated that COVID-19 has introduced a
global macrostressor that has a major negative influence on the
mental health of populations worldwide (6), and many studies
have shown that the impact of COVID-19 on the mental health
of medical staff has been more severe than that of the general
public (7). Scientific evidence has revealed that healthcare
workers, especially those on the front-line of the epidemic,
have endured enormous psychological pressure during the
COVID-19 pandemic because of increased workload, the risk
of exposure to COVID-19, fatigue, burnout, stigma, etc. (8).
In addition, the risk effect has been amplified due to extensive
media coverage that may increase the perception of risk among
medical staff. The perceived and actual need for healthcare
workers to go to the front lines of the epidemic to support
prevention efforts, resulting in a break in the routine work style,
may further increase their mental health burdens (9). A study
conducted in the UK and the US found that front-line healthcare
workers had increased risk of contracting COVID-19 compared
to the general populations (10). Previous studies have observed
fatigue, decreased cognitive function and job performance,
stress, crying, suicidal intention and other problems (11, 12).
Lai et al.’s survey of healthcare workers during the outbreak in
Wuhan showed that the proportions of respondents reporting
symptoms of depression, anxiety, insomnia, and suffering were
50.4, 44.6, 34.0, and 71.5%, respectively (13). Female nurses on
the front-lines working in Wuhan, China, reported more severe
measures of all mental health symptoms than other healthcare
workers. The negative impact on healthcare workers does not
only affect the prevention and control of COVID-19 but may
also lead to other serious consequences, such as lower morale of
healthcare workers, lower job satisfaction, higher absenteeism,
and lower quality of medical services or treatment (14, 15). The
psychological problems of healthcare workers in the context of
a pandemic have become a focus of attention for scholars and
health departments, and the protection against psychological
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problems in healthcare workers during a pandemic has become
an important issue.

Few studies have looked at the long-term effects of infectious
diseases on the mental health of health care workers, but the
results have been inconsistent. Wu et al. found that usual
ward nurses were more prone to burnout during the epidemic
than frontline nurses, suggesting the need to pay attention to
medical staff who deal with COVID-19 daily during this crisis
(16). Similarly, Lee et al. found a significant increase in mental
health problems among healthcare workers a year after the
SARS outbreak (17). The longitudinal study by Cai et al. of
Chinese medical personnel showed that depression, anxiety,
and posttraumatic stress disorder symptoms were significantly
higher during the outbreak than during the stabilization of the
outbreak (18). However, Zhou’s longitudinal study of healthcare
workers on emergency medical assistance teams supporting
Hubei Province found that healthcare workers were in a worse
mental state after returning to their hometown (19). The results
from another year-long longitudinal study of health workers in
emergency departments in Singapore by Th'ng et al. showed
significant improvement in anxiety symptoms and a significant
increase in depressive symptoms 1 year after the outbreak (20).

Several studies have focused on differences in psychological
problems between physicians and nurses during the COVID-19
pandemic, and most of these findings suggest that nurses are
prone to more severe mental health problems during the current
outbreak (21-23). A study of Belgian health professionals
found that 63.2% of nurses reported symptoms of anxiety
compared to 23.5% of doctors (24). However, a few studies
reflect inconsistent findings. A cross-sectional survey conducted
by Wang and colleagues in four hospitals in Guangdong
Province, China, showed that physicians were more likely to
suffer from moderate or severe depression than nurses (25). A
longitudinal study in Singapore showed an increased prevalence
of depression among a population of physicians in emergency
departments in 2021 compared with a year earlier, and also
showed higher total depression scores in this population than
nursing staff (20). A comprehensive understanding of the
vulnerability of healthcare workers’ mental health in the context
of the COVID-19 pandemic is critical for the development of
relevant preventative and social policies during a pandemic. It
is necessary to continue to compare the differences in mental
health issues between physician and nurse populations during
the prolonged COVID-19 pandemic.

According to cognitive assessment theory, risk perception
can be considered a form of threat assessment and thus a
determinant of mental health responses (26). According to
the psychometric paradigm of Slovic, risk perception has two
dimensions, “fear” and “unknown”(27), which are exacerbated
in healthcare workers by the prevalence of COVID-19. A
large body of previous research from psychology, clinical
medicine, and economics suggests that risk perceptions often
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drive emotional and psychological distress (28). Several studies
have assessed risk perceptions associated with COVID-19 and
mental health. Ding et al. found that risk perceptions of
COVID-19 were associated with levels of depression (29).
Teufel et al. observed similar levels of risk perception and
levels of COVID-19-related fear, depression, and generalized
anxiety (30). However, while some studies have suggested an
association between risk perception and mental health, others
have questioned whether this association can be attributed to
differences in sample selection, methodology, and social context
between studies (31). In addition, previous studies mainly
focused on the general public, and paid little attention to the
association between risk perception and mental health among
medical staff. Therefore, there is a need to further explore the
relationship between risk perceptions and mental health among
medical staff during the prolonged COVID-19 epidemic.

The Joint WHO-China 2019 report on the Coronavirus
Disease Mission from February 16 to 24, 2020, suggests that
China has begun to return to normal (32). According to statistics
from the National Health Commission of China (33), Jilin
Province had new cases in February, May, and July following
the first confirmed cases announced on January 22, 2020. The
number of confirmed cases in July reached 138, the highest
in the whole year. Subsequently, the epidemic crisis in Jilin
Province ended and there were no further outbreaks by the
end of the year. Despite the absence of new cases in Jilin
Province during this period, there are still clusters or scattered
outbreaks of cases in other Chinese provinces and cities as well
as globally. Jilin Province continues to face potential threats
and pressures, and healthcare workers remain in a highly
stressful state of risk preparedness. Therefore, we conducted
a study during the regular prevention and control of the
COVID-19 epidemic in Jilin Province to achieve three research
objectives: (1) investigating the prevalence of the mental health
among healthcare workers, (2) comparing the differences in
mental health between physicians and nurses in China, and (3)
exploring the impact of risk perception on mental health.

Materials and methods

Design and sample

Most data collection efforts on healthcare workers’ mental
health used online surveys to obtain samples, because of
the COVID-19 pandemic. Despite the strengths of flexibility,
speed, timeliness, convenience, etc., online surveys still have
unavoidable weaknesses, such as sample selection bias, and
low implementation and response rates, which may have some
effect on sample representativeness (34). This study conducted
an on-site cross-sectional survey of medical staff in public
hospitals in Jilin Province from December 1 to December 30,
2020. First, a stratified sampling method was used to divide all
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public hospitals in Jilin Province into municipal public hospitals
and county public hospitals. Since urban public hospitals are
more clustered, 25% of public hospitals were randomly selected
according to their region, type, and level. Since counties are
more dispersed and public hospitals at the county level are more
heterogeneous, one public general hospital and one public TCM
hospital were randomly selected in each county. Ultimately, 29
municipal public hospitals and 80 county-level public hospitals
were included in the study sample. Then, 20 doctors and 10
nurses were selected from each hospital for the on-site survey
using a quota sampling method. The criteria for inclusion in this
study were: in-service physicians and nurses between 18 and 60,
were able to complete the questionnaire on their own and agreed
to participate in the study. The exclusion criteria for participants
were: physicians and nurses who were on leave during the period
of investigation; did not want to participate in the study and were
supporting other regions due to the COVID-19 pandemic.

Sample size

We used PASS 15 to estimate the study sample. we calculated
a sample size value of 2449, assuming that the 50% of healthcare
workers have mental health problems and setting the confidence
level at 95% and the margin of error at 2%. Considering the
non-response rate and missing values, the final sample size was
inflated by 20% to be 3061.

Data collection

Our study was approved by the Medical Ethics Committee
of Jilin University and IRB code is No. 2019-12-03. The
purpose and protocol of the study were clearly explained by the
investigator at the beginning of the survey. Participants had to
agree to the study statement before starting the questionnaire. In
total, 3,383 people participated the questionnaire. The collected
questionnaires were verified and 10 questionnaires with logical
errors were excluded, resulting in a valid sample size of 3373
(99.7% of the returned questionnaires) for inclusion in the study.

Measurement

Demographic variables

The demographic variables in this study included hospital
location, gender, age, marital status, education level, department,
professional title, working years, average monthly income,
and whether or not they were exposed to COVID-19
positive patients. Previous studies suggest an association
between demographic variables and mental health in the
COVID-19 epidemic.
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Risk perception

Risk perception was measured with a scale based on a
previous study during the SARS outbreak in 2003 to measure
healthcare workers’ threat perception of COVID-19-related risks
(35). The scale consists of 10 items such as “I believed that my
job poses a great risk to me” which were rated on a 5-point
Likert scale (1 = completely disagree and 5 = completely agree).
The language of Risk Perception Scale is Chinese and the results
of reliability and validity analysis show that the risk perception
scale had good reliability (Cronbach’s = 0.870) and validity
(RMSEA = 0.985, GFI = 0.986, TLI = 0.957). The average score
of all items above 3 was deemed high in risk perception.

Mental health

We measured depression, anxiety and stress to assess the
mental health of medical staff during the COVID-19 epidemic.
Depression is a condition characterized by a sad mood, low
self-esteem, apathy, and when severe, suicidal impulses; while
anxiety often manifests itself as excessive worry, hypervigilance;
symptoms of stress are usually associated with excitement or
tension as a result of a lack of coping strategies (36).

The Chinese version of the Depression Anxiety and Stress
Scale (DASS-21 scale) was used in this study to assess the
prevalence of depression, anxiety, and stress among healthcare
workers in China. The DASS-21 scale was originally developed
by Lovibond (36), and Gong developed a Chinese version of
the scale based on it (37). The scale has been used in several
studies in China during the COVID-19 epidemic (38, 39). In this
study, the Cronbach’s o of the total DASS-21 scale was 0.971,
indicating that the scale has good reliability. The results of the
confirmatory factor analysis indicated that the scales had good
validity (CFI = 0.984, TLI = 0.976, RMSEA = 0.049).

The scale contains 3 subscales, and each subscale comprises
seven items covering depression, anxiety, and stress. Items on
the depression scale assess symptoms of dysphoric mood, and
example items include “I could not seem to experience any
positive feeling at all.” Items on the anxiety scale measure
symptoms pertaining to physiological hyperarousal, such as
“I was aware of dryness of my mouth.” Items on the stress
scale evaluate negative affectivity, such as, “I found it hard to
wind down.” A 4-point Likert scale was used for all responses
(0 = never a problem, 1 = sometimes a problem, 2 = often a
problem, and 3 = almost always a problem).

We multiplied each score by two for comparison with
the original 42 items of the DASS scale (40). The total
score of each dimension was categorized as “normal,” “mild,

» «

“moderate,” “severe,” and “extremely severe;” according to the
DASS manual. On the depression scale, 0-9 indicates normal
depression, 10-13 indicates mild depression, 14-20 indicates
moderate depression, 21-27 indicates severe depression and
28-42 indicates extremely severe depression. On the anxiety
scale, 0-7 indicates normal, 8-9 indicates considered mild

anxiety, 10-14 indicates moderate anxiety, 15-19 indicates
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severe anxiety and 20-42 indicates extremely severe anxiety. On
the stress scale, 0-14 indicates normal, 15-18 indicates mild
stress, 19-25 indicates moderate stress, 26-33 indicates severe
stress and 34-42 indicates extremely severe stress. Participants
who fell into the “mild” or higher category were identified as
experiencing symptoms of depression, anxiety, or stress.

Statistical analysis

Our study described the characteristics of the study
participants by frequency analysis. The mean and standard
deviation (SD) of the scores for each risk perception entry were
calculated, and the physician and nurse groups were compared
using independent ¢-test. A chi-square test was used to test for
differences in the prevalence of depression, anxiety, and stress
symptoms between the physician and nurse groups.

Participants were divided into two groups: those who
suffered from symptoms of depression, anxiety, or stress,
and those who did not. A chi-square test was used to
compare significant differences between different demographic
characteristics and depression, anxiety, and stress. Three logistic
regression models were developed to identify predictors of
depression, anxiety, and stress symptoms. Variables related to
sociodemographic characteristics, work-related variables, and
risk perception variables were entered into the regression
models. To test the robustness of the results of the logistic
regression model, we developed a linear regression model that
treated depression, anxiety, and stress symptom scores as a
continuous variable (Supplementary material).

IBM  SPSS  Statistics
statistical analysis.

25 programs were used for

Results

Demographic characteristics of
respondents

As shown in Table 1, 63.7% of the sample were doctors,
and 36.3% were nurses in total. Most of the respondents were
female (69.8%), 31-45 years old (52.9%), married (79.8%), had a
bachelor’s degree (61.2%), had a junior or not-professional rank
(44.4%), had <10 years of work experience (45.3%) and had a
monthly income of 5,000 yuan or less (63.3%).

Prevalence of depression, anxiety, and
stress symptoms in the sample

Table 2 demonstrates the percentages of healthcare workers
who experienced various levels of symptoms of depression,
anxiety, and stress. In total, 23.6% (n = 795) of the respondents
had symptoms of depression, 27.4% (n = 923) of participants
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TABLE 1 Sociodemographic characteristics of study participants.

10.3389/fpubh.2022.1030808

Characteristics Total Doctors Nurses
n=3373 % n=2149 % n=1224 %
Hospital location
Urban 867 25.7 569 26.5 298 24.3
County 2506 74.3 1580 73.5 926 75.7
Gender
Male 1018 30.2 991 46.1 27 22
Female 2355 69.8 1158 53.9 1197 97.8
Age
18-30 832 24.7 424 19.7 408 333
31-45 1784 52.9 1171 54.5 613 50.1
>45 757 22.4 554 25.8 203 16.6
Marital status
Unmarried/Divorced/widowed 680 20.2 418 19.5 262 214
Married 2693 79.8 1731 80.5 962 78.6
Education level
Junior college or below 1010 29.9 523 24.3 487 39.8
Bachelor’s degree 2065 61.2 1361 63.3 704 57.5
Master degree or above 298 8.8 265 123 33 2.7
Health care unit
Internal Medicine 1175 34.8 803 37.4 372 30.4
Surgery 641 19.0 394 18.3 247 20.2
Obstetrics and Gynecology 210 6.2 126 5.9 84 6.9
Pediatrics 154 4.6 99 4.6 55 4.5
Chinese medicine 142 4.2 125 5.8 17 14
Public health section 18 0.5 11 0.5 7 0.6
Other sections (Laboratory, etc.) 1033 30.6 591 27.5 442 36.1
Professional rank
Junior/No 1498 44.4 822 38.3 676 55.2
Middle 1034 30.7 700 32.6 334 27.3
Senior 841 24.9 627 29.2 214 17.5
Working years
<10 1528 45.3 998 46.4 530 43.3
10-20 1131 335 680 31.6 451 36.8
>20 714 21.2 471 219 243 19.9
Average monthly income (CNY)
<5000 2136 63.3 1239 57.7 897 73.3
>5000 1237 36.7 910 42.3 327 26.7
Exposure to confirmed or suspected cases
Yes 284 8.4 175 8.1 109 8.9
No 3089 91.6 1974 91.9 1115 91.1

had symptoms of anxiety, 16.3% (n = 551) of participants had
symptom of stress.

In addition, Table2 also shows statistically significant
differences in the proportions of different levels of depression
and anxiety symptoms between the doctors and nurse groups,
with significantly more physicians reporting depression and
anxiety than nurses (p = 0.023, p = 0.013, respectively). There
was no significant difference in the proportion of participants
with stress between doctors and nurses (p = 0.474).
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Risk perception of respondents

Table 3 shows the risk perception scores of the healthcare
workers. On the risk perception sections of the survey, a total
of 596 (17.7%) respondents gave a rating higher than 3 out of a
possible score of 5. A total of 379 (17.6%) doctors had a high level
of risk perception about COVID-19, and 217 (17.7%) nurses had
a high level of risk perception. No significant differences were
found for perceived risk between doctors and nurses (p = 0.946).
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TABLE 2 Prevalence of depression, anxiety and stress symptoms in the sample.

Total

n % n
Depression
Normal 2578 76.4 1607
Mild 191 5.7 133
Moderate 361 10.7 250
Severe 98 2.9 60
Extremely severe 145 43 99
Anxiety
Normal 2450 72.6 1537
Mild 120 3.6 70
Moderate 337 10.0 242
Severe 139 4.1 93
Extremely severe 327 9.7 207
Stress
Normal 2822 83.7 1785
Mild 152 4.5 105
Moderate 157 4.7 97
Severe 141 4.2 95
Extremely severe 101 3.0 67

Univariate analysis of symptoms of
depression, anxiety, and stress

As shown in Table 4, univariate analysis demonstrated that
hospital location, education level, professional rank, career
category, risk perception, and exposure to COVID-19 cases were
significantly associated with symptoms of depression (p < 0.05);
hospital location, health care unit, risk perception, and exposure
to COVID-19 cases were significantly associated with symptoms
of anxiety (p < 0.05); and gender, risk perception, and exposure
to COVID-19 cases were significantly associated with symptoms
of stress (p < 0.05).

Factors associated with symptoms of
depression, anxiety, and stress

The results of correlation analysis and VIF showed that there
was no multicollinearity between the independent variables
(Supplementary material).

Multivariate logistic regression results as shown in Table 5
revealed that healthcare workers in urban public hospitals
(AOR = 141, P = 0.001), those with a master’s degree or
higher (AOR = 1.56, P = 0.012), those with a mid-level rank
(AOR = 1.43, P = 0.003), and those with high-risk perceptions
(AOR = 4.12, P < 0.001) were more likely to suffer from
depression. Nurses (AOR = 0.80, P = 0.037) were less likely to
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Nurse P
% n %
0.023
74.8 971 79.3
6.2 58 4.7
11.6 111 9.1
2.8 38 3.1
4.6 46 3.8
0.013
71.5 913 74.6
33 50 4.1
113 95 7.8
4.3 46 3.8
9.6 120 9.8
0.474
83.1 1037 84.7
4.9 47 3.8
4.5 60 4.9
4.4 46 3.8
3.1 34 2.8

develop depression than physicians; healthcare workers in urban
public hospitals (AOR = 1.35, P = 0.002), those with high-
risk perception (AOR = 3.68, P < 0.001), and those in contact
with COVID-19 patients (AOR = 1.53, P = 0.002) were more
likely to have anxiety disorders; healthcare workers in urban
public hospitals (AOR = 1.26, P = 0.048), those with high-risk
perceptions (AOR = 4.45, P < 0.001) were more likely to suffer
from stress, while women (AOR = 0.75, P = 0.021) were less
likely to suffer from stress than men.

Discussion

The purpose of this study was to assess the mental health
problem among physicians and nurses in Jilin Province, China,
during a period of regular COVID-19 epidemic prevention and
control. The COVID-19 epidemic in China was sporadically
distributed across several regions, while Jilin Province had no
confirmed COVID-19 cases or deaths for seven consecutive
months, indicating a relatively stable epidemic situation in the
region during the investigation. There is substantial evidence
in the previous literature that healthcare workers may have
a considerable burden of psychological distress during an
outbreak, which has a significant impact on their mental
health, outbreak prevention and control efforts, and healthcare
decisions (10, 41).

Our study showed that the estimated prevalence rates of
depression, anxiety, and stress symptoms were 23.6, 27.4, and
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TABLE 3 Risk perception of respondents.

Risk perception scores (M+SD)

Risk perception score >3 [n (%)]

Total Doctor Nurse P Total Doctor Nurse 4
1. T believed that my job poses a great risk to 2.86 +1.23 2.87+1.23 286 £1.23 0.810 1019 (30.2) 643 (29.9) 376 (30.7) 0.627
me
2.1 felt extra stress at work 2.82+1.23 2.86 £1.23 273+ 1.23 0.003 1015 (30.1) 681 (31.7) 334 (27.3) 0.007
3. I was afraid of falling ill with COVID-19 287+ 141 2.84 £1.39 291+ 1.42 0.188 1155 (34.2) 712 (33.1) 443 (36.2) 0.072
4. 1 often worried about whether I am 2.25+1.23 223 +1.22 228 £1.26 0.336 577 (17.1) 350 (16.3) 227 (18.5) 0.094
infected
5.1 thought I may not survive if I got 1.70 & 1.03 1.70 £ 1.03 1.71 £ 1.03 0.742 253 (7.5) 160 (7.4) 93 (7.6) 0.871
COVID-19
6. I have thought about resigning because of 1.31 £0.73 1.33+£0.78 1.26 £+ 0.65 0.007 100 (3.0) 74 (3.4) 26 (2.1) 0.030
COVID-19
7.1 was afraid I would pass COVID-19 on to 2.40 £1.37 2.36 £ 1.37 2.45+1.38 0.065 771 (22.9) 475 (22.1) 296 (24.2) 0.167
others
8. My family and friends are worried that I 2,14 +1.26 2.16 £1.26 2.10 +1.25 0.188 550 (16.3) 349 (16.2) 201 (16.4) 0.891
will infect them
9. People avoided my family because of my 1.71 £ 1.04 1.74 £ 1.06 1.66 £ 1.00 0.027 268 (7.9) 184 (8.6) 84 (6.9) 0.079
work
10. I was at risk of contacting COVID-19 2.97 £1.38 2.96 £ 1.36 299 £ 141 0.533 1265 (37.5) 782 (36.4) 483 (39.5) 0.076
patients in the hospital
Total scores 23.02 £ 8.18 23.06 £ 8.16 22.96 £+ 8.22 0.716 596 (17.7) 379 (17.6) 217 (17.7) 0.946
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TABLE 4 Univariate analysis of symptom of depression, anxiety, and stress.

Depression (mild or higher Ancxiety (mild or higher Stress (mild or higher
category) category) category)
n % x? p n % x? P n % x? p

Hospital location 20.399 <0.001 12.971 <0.001 3.044 0.081
County 542 21.6 645 25.7 393 15.7

Urban 253 29.2 278 32.1 158 18.2

Gender 2.274 0.132 1.277 0.258 7.901 0.005
Male 257 25.2 292 28.7 194 19.1

Female 538 22.8 631 26.8 357 15.2

Age 2.039 0.361 0.208 0.901 1.372 0.504
18-30 186 224 227 27.3 127 15.3

31-45 438 24.6 484 27.1 292 16.4

>45 171 22.6 212 28.0 132 17.4

Marital status 0.779 0.378 0.225 0.636 0.128 0.720
Unmarried/Divorced/widowed 169 24.9 191 28.1 108 15.9

Married 626 23.3 732 27.2 443 16.5

Education level 19.732 <0.001 3.870 0.144 2.448 0.294
Junior college or below 221 21.9 272 26.9 177 17.5

Bachelor’s degree 473 22.9 555 26.9 321 15.5

Master degree or above 101 33.9 96 32.2 53 17.8

Health care unit 12.081 0.060 18.203 0.006 10.439 0.107
Internal Medicine 299 37.6 352 38.1 210 38.1

Surgery 160 20.1 188 204 111 20.1

Obstetrics and Gynecology 44 5.5 50 5.4 23 42

Pediatrics 31 39 29 3.1 19 3.4

Chinese medicine 35 4.4 39 4.2 22 4.0

Public health section 0 0 1 0.1 1 0.2

Other sections (Laboratory, etc.) 226 28.4 264 28.6 165 29.9

Professional rank 14.176 0.001 4.074 0.130 3.939 0.140
Junior/No 311 20.8 389 26.0 225 15.0

Middle 281 27.2 283 27.4 174 16.8

Senior 203 24.1 251 29.8 152 18.1

Working years 1.116 0.572 0.105 0.949 1.317 0.518
<10 356 23.3 419 27.4 238 15.6

10-20 278 24.6 306 27.1 189 16.7

>20 161 22.5 198 27.7 124 17.4

Average monthly income(CNY) 0.084 0.772 0.194 0.659 0.080 0.777
<5000 500 234 579 27.1 346 16.2

>5000 295 238 344 27.8 205 16.6

Career category 8.966 0.003 3.697 0.054 1.573 0.210
Doctor 542 252 612 28.5 364 16.9

Nurse 253 20.7 311 25.4 187 15.3

Risk perception 223.402 <0.001 206.479  <0.001 235.382 <0.001
<3 514 18.5 618 22.3 328 11.8

>3 281 47.1 305 51.2 223 37.4

Exposure to COVID-19 cases 7.756 0.005 17.742 <0.001 5.209 0.022
No 709 23.0 815 26.4 491 15.9

Yes 86 30.3 108 38.0 60 21.1
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TABLE 5 Factors associated with symptom of depression, anxiety, and stress.

10.3389/fpubh.2022.1030808

Depression (mild or Anxiety (mild or Stress (mild or higher
higher category) higher category) category)
AOR  95%CI P AOR  95%CI p AOR  95%CI P

Hospital location

County (reference)

Urban 1.41 1.16- 0.001 1.35 1.12-1.62 0.002 1.26 1.00-1.57 0.048
1.71

Gender

Male (reference)

Female 0.99 0.80- 0.939 1.01 0.82-1.24 0.915 0.75 0.58-0.96 0.021
1.23

Age

18-30 (reference) 0.520 0.642 0.627

31-45 0.90 0.68- 0.466 0.90 0.69-1.18 0.453 0.93 0.67-1.29 0.669
1.19

>45 0.78 0.52— 0.253 0.83 0.56-1.23 0.358 0.80 0.50-1.28 0.351
1.19

Marital status

Unmarried/Divorced/widowed

(reference)

Married 0.81 0.64- 0.088 0.91 0.73-1.14 0.428 0.94 0.71-1.23 0.651
1.03

Education level

Junior college or below 0.007 0.320 0.186

(reference)

Bachelor’s degree 0.97 0.79- 0.741 0.93 0.77-1.13 0.492 0.83 0.66-1.04 0.103
1.19

Master degree or above 1.56 1.10- 0.012 1.15 0.82-1.62 0.405 0.99 0.66-1.49 0.962
2.20

Health care unit

Internal medicine (reference) 0.824 0.039 0.248

Surgery 0.98 0.77- 0.868 0.97 0.77-1.22 0.813 0.87 0.66-1.14 0.315
1.25

Obstetrics and Gynecology 0.81 0.55— 0.266 0.74 0.52-1.05 0.095 0.58 0.36-0.94 0.027
1.18

Pediatrics 0.78 0.50- 0.260 0.56 0.36-0.87 0.010 0.71 0.42-1.19 0.192
1.20

Chinese medicine 0.88 0.58- 0.572 0.85 0.57-1.27 0.429 0.78 0.47-1.28 0.320
1.35

Public health section 0.00 0.00 0.998 0.14 0.02-1.10 0.062 0.29 0.04-2.24 0.233

Other Sections (Laboratory, etc.) 0.89 0.72- 0.294 0.84 0.69-1.02 0.078 0.89 0.70-1.12 0.317
1.10

Professional rank

Junior/No (reference) 0.012 0.222 0.405

Middle 143 1.13- 0.003 1.08 0.86-1.35 0.503 1.14 0.87-1.49 0.340
1.81

Senior 1.33 0.96- 0.082 1.30 0.96-1.76 0.087 1.28 0.89-1.83 0.188
1.84

(Continued)
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TABLE 5 (Continued)

Depression (mild or

higher category)
AOR  95%CI P

Working years

<10 (reference) 0.844

10-20 1.07 0.84- 0.579
1.35

>20 1.03 0.72— 0.889
1.46

Average monthly income (CNY)

<5000 (reference)

>5000 0.87 0.71- 0.176
1.07

Career category

Doctor (reference)

Nurse 0.80 0.64- 0.037
0.99

Risk perception

<3 (reference)

>3 4.12 3.40- 0.000
5.00

Exposure to COVID—19 cases

No (reference)

Yes 1.23 0.93—- 0.150
1.64

16.3%, respectively, in the population as a whole. A study
conducted by Teris Cheung in 2015 on nurses in Hong Kong,
China, showed that 35.8% of participants had a prevalence of
depression, 37.3% had symptoms of anxiety and 41.1% had
symptoms of stress. In their study, the results of depression,
anxiety and stress were all higher than those in our study (42).
In addition, the level of emotional distress among healthcare
workers was lower in our study compared to an early 2020
study (13, 43). The first month of the COVID-19 study
conducted by Benedetta Demartini in Italy showed that 41.5%
of the population experienced pathological depression, 38.2%
experienced anxiety, and 48% experienced stress (43). The
results study conducted in Wuhan, China in early 2020 were
50.4% for depression, 44.6% for anxiety, and 71.5% for stress
(13). However, the results of the present study differ from those
of previous studies following infectious disease epidemics. Lee
et al’s study showed that SARS survivors exhibited worrying
levels of psychological stress 1 year after the SARS outbreak,
manifesting alarmingly high levels of depression, anxiety, and
posttraumatic symptoms, as well as high rates of potential cases
of psychiatric disorders (17). Lee suggests that the results may
be related to concerns about the complications of SARS and
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Ancxiety (mild or Stress (mild or higher
higher category) category)
AOR 95%CI P AOR 95%CI P
0.955 0.914
0.97 0.77-1.21 0.777 1.04 0.80-1.37 0.761
0.96 0.69-1.34 0.806 1.09 0.73-1.63 0.679
0.92 0.75-1.11 0372 091 0.72-1.15 0.418
0.86 0.70-1.05 0.134 0.99 0.78-1.27 0.954
3.68 3.05 0.000 445 3.62-5.47 0.000
—4.44
1.53 1.17-2.00 0.002 121 0.88-1.67 0247

114

its treatment, economic issues or stigma. We suggest that the
results of this study may be related to the stage of development
of the COVID-19 epidemic. The gradual control of the epidemic
with appropriate government intervention and the reduction of
patients could improve the psychological state by reducing the
stress of security threats to medical personnel (44). In addition,
adequate protective equipment and experience in prevention
and control may also contribute to the psychological relief of
health care workers.

We found that the prevalence of depression and anxiety
was significantly higher in the physician population than in the
nurse population in Jilin Province in the context of a seven-
month period with no new cases of Covid-19 during normative
prevention and control (depression, 25.2% for physicians vs.
20.7% for nurses; anxiety, 28.5% for physicians vs. 25.4% for
nurses, p < 0.05), which differs from the results of many other
previous related studies (21-23). Some studies suggest that the
nature of nurses work, which requires them to be in close
contact with patients and to work longer hours, can lead to
more severe mental health problems (13, 22, 23). However,
some studies show similarities to our results. In other studies,
increased mental health symptoms amongst physicians were
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attributed to burnout caused by the dual stress of the physician
population needing to assess and diagnose patients and the stress
of COVID-19 infection. Burnout is a state of physical and mental
exhaustion that occurs as a result of being in an emotionally
demanding work environment for a long period (45). Maslach
et al. described burnout as a three-dimensional syndrome
consisting of emotional exhaustion, personal depersonalization,
and reduced personal accomplishment (46). Numerous previous
studies have confirmed the correlation between burnout and
depressive symptoms in medical professionals (47). The results
of a survey conducted during the Spanish outbreak showed that
physicians experienced higher levels of burnout than nurses,
possibly related to the added stress on physicians in a crisis
needing to make quick, correct decisions amongst unknown
factors (48). This is supported by our study’s finding that medical
professionals with master’s degrees or higher and mid-level titles
were more likely to experience depressive symptoms. This is
likely because related studies have shown that education and
job title have an impact on burnout among healthcare workers
(49, 50).

The multivariate logistic regression results of this study
showed that risk perception was a significant factor that
influenced depression, anxiety, and stress in healthcare workers
and that healthcare workers with high-risk perception were
3-4 times more likely to suffer from depression, anxiety,
and stress than those with low-risk perception. Previous
studies have also found a strong correlation between perceived
risk and emotional distress in the context of COVID-19,
which is consistent with other studies during the pandemic.
According to Slovic’s psychometric paradigm, there are two
main dimensions of risk perception: “fear” and “unknown”
(27). The occurrence of a public health emergency is likely to
stimulate these two psychological dimensions in people; the
perception of risk drives emotional reactions and psychological
distress. According to social stress theory, the threat of COVID-
19 may trigger significant stress in groups, leading to high
levels of risk perception, which may lead to mental health
problems (51). In addition, studies have shown that individuals’
subjective perceptions of risk may not be consistent with
the objective situation. Therefore, it is necessary to focus on
the subjective risk perceptions of medical personnel regarding
COVID-19 infection during the stabilization of the epidemic,
and guide them to maintain a correct and positive subjective
perception of the risk of COVID-19 infection, thereby alleviating
emotional distress and improving mental health problems of
medical personnel.

One interesting observation from our study is that although
exposure to COVID-19 patients was associated with depression,
anxiety, and stress in the univariate analysis, medical staff
exposed to newly diagnosed patients were more likely to suffer
from anxiety after controlling for other variable interference,
while depression and stress did not demonstrate significant
differences, which may be related to the long period without
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new cases in Jilin Province during the survey period, while the
national epidemic continued to emerge. We also found that
health professionals with a master’s degree or higher were more
likely to suffer from depression, which is inconsistent with other
results (52) and may be related to the fact that those with higher
education among health professionals tend to take on heavier
workloads and decision-making tasks. In addition, consistent
with other studies, we found that medical staff in urban public
hospitals were more likely to suffer from depression and anxiety
symptoms, which may be related to the higher workload of
urban medical staff compared to county medical staff and
the higher number of anti-epidemic tasks supporting other
provinces with epidemics. In contrast to previous studies, our
study found that men were more likely to suffer from stress
symptoms than women, which may be related to the fact that
the Chinese physician population is predominantly male.

This study has some limitations. First, because this study
used a cross-sectional design, no inferences can be made about
the causal relationships of the variables. Second, some healthcare
workers supported other cities during the survey, which may
have led to some bias in the sampling. Third, due to the
large variation in the number of healthcare workers between
hospitals, we used the quota sampling method. However, it
is non-probability sampling and has limitations in terms of
sample representativeness. Fourth, according to Jilin Statistical
Yearbook (2021), a total of 212,140 health technical personnel
and 3,066,700 hospital admissions in Jilin Province in 2020.
The ratio is 0.069. Previous studies have mentioned shortage
of health human resources as a cause of increased stress and
mental health problems during the COVID-19 pandemic and
an exploration of the shortage of human resources for health
is lacking in our study. Future studies may need to consider
further research on the mental health of healthcare workers in
prolonged epidemics through longitudinal studies, probability
sampling methods and consideration of human resources for
health issues.

Conclusion

Compared with those reported during the early outbreak of
COVID-19 in the early 2020s, mental health problems among
healthcare workers were lower in a stable prevention-and-
control situation and corroborated converged recent national
and international studies. Physicians were more likely to suffer
from depression than nurses. Risk perception was highly
predictive of depression, anxiety, and stress symptoms among
medical personnel.
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A network analysis of anxiety
and depression symptoms
among Chinese nurses in the
late stage of the COVID-19
pandemic

Pu Peng!’, Qiongni Chen®?, Mining Liang'?, Yueheng Liu?,
Shubao Chen?, Yunfei Wang?', Qian Yang?, Xin Wang?,
Manyun Lit, Yingying Wang?, Yuzhu Hao?, Li He?,

Qianjin Wang?, Junhong Zhang?, Yuejiao Ma', Haoyu He'?,
Yanan Zhou'#, Zejun Li!, Huixue Xu!, Jiang Long>, Chang Qi°,
Yi-Yuan Tang’, Yanhui Liao®, Jinsong Tang®, Qiuxia Wu'* and
Tiegiao Liu'*

!Department of Psychiatry and National Clinical Research Center for Mental Disorders, The Second
Xiangya Hospital of Central South University, Changsha, China, 2Clinical Nursing Teaching and
Research Section, The Second Xiangya Hospital, Central South University, Changsha, China,
sDepartment of Psychology, College of Education, Hunan First Normol University, Changsha, China,
“Department of Psychiatry, Hunan Brain Hospital (Hunan Second People's Hospital, Changsha,
China, *Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine,
Shanghai, China, ®Department of Psychiatry, Zhejiang Provincial People’s Hospital, People’s Hospital
of Hangzhou Medical College, Hangzhou, China, ’College of Health Solutions, Arizona State
University, Phoenix, AZ, United States, ®Department of Psychiatry, Sir Run Shaw Hospital, School of
Medicine, Zhejiang University, Hangzhou, China

Background: Nurses are at high risk for depression and anxiety symptoms after
the outbreak of the COVID-19 pandemic. We aimed to assess the network
structure of anxiety and depression symptoms among Chinese nurses in the
late stage of this pandemic.

Method: A total of 6,183 nurses were recruited across China from Oct
2020 to Apr 2021 through snowball sampling. We used Patient Health
Questionnaire-9 (PHQ-9) and Generalized Anxiety Disorder scale-7 (GAD-7)
to assess depression and anxiety, respectively. We used the Ising model to
estimate the network. The index "expected influence” and “bridge expected
influence” were applied to determine the central symptoms and bridge
symptoms of the anxiety-depression network. We tested the stability and
accuracy of the network via the case-dropping procedure and non-parametric
bootstrapping procedure.

Result: The network had excellent stability and accuracy. Central
symptoms included ‘restlessness”, “trouble relaxing”, “sad mood”’, and
“uncontrollable worry”. “Restlessness”, "nervous”, and “suicidal thoughts”
served as bridge symptoms.
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Conclusion:

10.3389/fpubh.2022.996386

Restlessness emerged as the strongest central and bridge

symptom in the anxiety-depression network of nurses. Intervention on
depression and anxiety symptoms in nurses should prioritize this symptom.

depression, anxiety, network analysis, COVID-19 pandemic, nurse

Introduction

Approximately two-fifths of the nurses suffered from
anxiety and depression symptoms after the breakout of the
COVID-19 pandemic (1), which led to their impaired quality
of life and attrition (2, 3). Moreover, growing evidence
demonstrated the psychological harm of the pandemic persisted
even long after the initial peak of the pandemic (4-8). These
studies warranted long-term investigation, identification, and
intervention of mental distress among nurses in the late
stage of COVID-19.

Despite the high interest in the prevalence and correlation
of mental distress among nurses, few studies assessed them
at a symptom level. The use of total scores of a scale
as an index of mental distress (e.g., calculating the total
scores of depression measurement tools and interpreting it
as the severity of depression) in previous studies failed
to point out the difference and the interaction within the
symptoms (9). In contrast, a symptom-based approach might
provide more useful insights into the establishment, prevention,
and treatment of mental distress (9). Network analysis is
a promising tool for understanding the symptomology of
psychiatric disorders (10). It assumes that disorders are
composed of interacting symptoms, which permits finding
the most influential symptoms (i.e., “central symptom”) in
the disorders (11). It also provides new insights into the
incidence of comorbidity by identifying the bridge symptoms
across networks of different disorders (12). Center and bridge
symptoms are vital in triggering and maintaining the disorder
network, which might serve as potential intervention targets.
Increasing studies applied the network approach to assess
anxiety and depression among the general population, college
students, adolescents, and clinicians during the COVID-19
pandemic, which documented both common and unique
depression-anxiety network across different populations (13-
17). However, as far as we know, no previous study described
anxiety and depression symptoms among nurses via the
network model.

Hence, we conducted the present study to assess anxiety
and depression symptoms among a large sample of Chinese
nurses with the network approach in the late stage of the
COVID-19 pandemic. We aimed to demonstrate the central and
bridge symptoms within the depression-anxiety network among
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nurses, which might be valuable in preventing and treating
depression and anxiety in the nursing population.

Materials and methods

Study setting and participants

The online questionnaire-based cross-sectional study was
conducted from October 2020 to April 2021. During this period,
China entered the late stage of the COVID-19 pandemic.
Despite the strict “Zero-COVID-19” policy (18), the nationwide
lockdown policy was ended. Only two cities experienced a
short local lockdown in this period. Participants were recruited
with a snowball sampling technique. The online survey was
conducted on Wenjuanxin (a popular questionnaire website in
China). We distributed the survey link through WeChat, the
most widely used social platform in China. Participants were
encouraged to forward this survey link to their friends. The
inclusion criteria were as follows: (1) aged over 18 and Chinese;
(2) worked as nurses during the pandemic; and (3) willing to take
participate in this study. Nursing students were not included.
All participants gave informed consent. Participants could only
submit the questionnaires after responding to all questions. The
study was approved by the ethics committee of the Second
Xiangya Hospital of Central South University.

Measures

Demographic  characteristics  (age, gender, married
status, and education level) and work-related characteristics
(occupation, practicing years, title, and workplace)

were collected.

Depression and anxiety were assessed via Patient Health
Questionnaire-9 (PHQ-9) and General Anxiety Disorder scale-
7 (GAD-7). Both of the scales applied a 4-Likert-like question
and participants rated the frequency of anxiety and depression
symptoms ranging from 0 (Not at all) to 3 (Almost every day).
The two scales gained strong validity and were widely used in
the Chinese population (19, 20). The Cronbach’s alpha of PHQ-9
and GAD-7 in our study was 0.901 and 0.929, showing excellent
reliability. A cutoff point of five was used to screen for depression
and anxiety symptoms.
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Statistical analysis

To describe the data, we presented the continuous data
as the median and interquartile range (IRQ; 25-75%) and the
categorical data as frequency and percentage. All the tests were
2-tailed, and p<0.05 suggested statistically significant. All the
statistical analysis was done in R (ver.4.2.0).

Network estimation

We calculated the means and standard deviations (SD) of
items in PHQ-9 and GAD-7 via the R package “psych”. Items
were excluded when the SD was 2.5 times lower than the mean
value of the items (21). The function “goldbricker” in the R
package “networktools” was used to screen for redundant items.

The distribution of the PHQ-9 and GAD-7 scores was
positively skewed. Following previous studies (22, 23), we
binarized each item value to the absence (item recorded as
0) and presence (item recorded as 1 or 2 or 3). We applied
the Ising model to estimate the depression-anxiety network,
which was a popular method for constructing network from
psychological binary data (24). It has been widely used in
describing the network of depressive and/or anxiety symptoms
in different populations (22, 25-27). In the Ising network,
the nodes represent PHQ9 and GAD?7 items, while the edges
represent the independent association between item pairs (i.e.,
logistic regression coefficients after controlling for the rest
variables in the network). To avoid spurious, false-positive
edges, the gamma was set at 0.25, which allowed us to retain
the most important associations between the variables within
the network. The R package “qgraph”, “bootnet”, and “IsingFit”
were used to estimate and visualize the network model. Blue
edges indicate positive association. Thicker edges represented
stronger association.

We calculated the centrality index “expected influence” (EI)
to identify the importance of the symptoms in the network
(28). Nodes with the highest EI were identified as the central
symptoms. We also assessed the predictability of each symptom
in the network through the R package “MGM”. Node with
high predictability was considered to be easily influenced by
its adjacent nodes. Targeting related nodes might be useful to
control nodes with high predictability (14). We calculated the
bridge expected influence (BEI) index to identify the bridge
symptoms of the anxiety-depression network via the R package
“networktools”. Bridge symptoms were chosen with an 80th
percentile BEI threshold (15, 21).

Network accuracy and stability

We employed non-parametric bootstrapping with 1,000
bootstrap samples through the “bootnet” packages to assess the
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accuracy of the edge. The case-dropping bootstrap approach
was applied to test the stability of BEI and EI (29). The
correlation stability coeflicient (CS-C) represented the stability
of the network. A CS-C higher than 0.5 was considered to
be good.

Result
Study sample

Six thousand two hundred eighty Nurses Took Part in
the Survey. After Removing Duplicates and Logical Errors
(Such as Practicing Year Exceeding age and Wrong Answer
in the Trap Question), 6,183 Participants Were Included in
the Final Analysis (Table 1). The Median age Was 30 (25, 30),
and the Median Practicing Year Was 8 (4, 14) Years. The
Majority of the Participants Were Female (6,023, 97%), Had
a Bachelor’s Degree (4,129.67%), Had a Junior Title (3,764,
60%), and Were Married (4,175, 68%). The Prevalence of

TABLE 1 Sample characteristics.

Characteristic N= 6,1831
Age, year 30 (26, 36)
Gender

Female 6,023 (97%)
Male 160 (2.6%)

Education level

1,834 (30%)
4,129 (67%)
220 (3.6%)

Junior college or below
Bachelor degree

Master degree or above

Partnership

Single 1,202 (19%)
Partnered 612 (9.9%)
Married 4,175 (68%)

Widowed or divorced 194 (3.1%)

Workplace

Tertiary hospital 2,397 (39%)
Secondary hospital 1,451 (23%)
Primary hospital 2,335 (38%)
Practicing year, year 8(4,14)
Title

Junior title 3,734 (60%)

Nurse in charge 2,109 (34%)

Chief nurse 340 (5.5%)
GAD7 scores 5(2,8)
PHQ9 scores 5(2,8)
Anxiety symptom 3,366 (54%)
Depression symptom 3,564 (58%)

"Median (IQR); 1 (%).
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Depression and Anxiety Symptoms in Our Participants Was 58
and 54%, Respectively.

The network structure of
anxiety-depression symptom

No items were excluded for redundancy and low
informativeness (Table 2). Figure 1 showed the network
structure of anxiety and depression. The density of the
network was high (0.88, 106/120), with a mean weight of
0.428. All edges were positive. The strongest edge within the
anxiety symptoms was the edge GAD1 (Nervous)—GAD2
(Uncontrollable worry), followed by GAD2 (Uncontrollable
worry)—GAD3 (Excessive worry). The strongest edge within
the depression symptoms was the edge PHQI1 (Anhedonia)—
PHQ2 (Sad mood). PHQ8 (Motor) and GAD5 (Restlessness)
showed the strongest association between anxiety and
depression symptoms, which was statistically stronger than
most of the other edges according to the nonparametric
bootstrapping (Figure S1). Table S1 summarized the strength of
each edge.

Central symptoms and bridge symptoms

The centrality plot (Figure2) suggested that GAD5
(Restlessness), GAD2 (Uncontrollable worry), and GAD4

TABLE 2 Descriptive statistics of the PHQ-9 and GAD-7 items.

10.3389/fpubh.2022.996386

(Trouble relaxing) were the central symptoms with the
highest EI. The centrality differs test (Figure S2) showed these
nodes were statistically stronger than other nodes in the
network. In the depression community, PHQ2 (Sad mood)
was the most influential symptom. PHQ3 (Sleep) and PHQ5
(Appetite) held the lowest EI, suggesting they might be marginal
symptoms. The mean predictability was 0.55, implying that
half of the variation might be explained by its neighbors
(Table 2). The predictability of GAD2 (Uncontrollable worry)
was highest (0.72), while PHQ9 (Death) held the lowest
predictability (0.26).

The bridge expected influence index (Figure 3) indicated
that GAD5 (Restlessness), GAD1 (Nervous), and PHQ9
(Death) were the bridge symptoms that drove the comorbid
depression and anxiety symptoms. The correlation matrix of
PHQY9 and GAD7 items were presented in Table SI. The
strongest association between anxiety symptoms and depression
symptoms lies in GAD5 (Restlessness) and PHQ8 (Motor),
followed by GAD7 (Feeling afraid) and PHQ9 (Death), and
GADI1 (Nervous) and PHQ2 (Sad mood).

Network stability and accuracy

The anxiety-depression network showed excellent stability.
The CS-C of node EI was 0.75, implying the EI was still
correlated with the original data (r = 0.75) after dropping
out 75% of the data (Figure 4). The CS-C of BEI was 0.672,

Items Item content Mean SD Presence
PHQI Anhedonia 0.95 0.74 4,535 (73%)
PHQ2 Sad mood 0.86 0.69 4,223 (68%)
PHQ3 Sleep 1.10 0.89 4,446 (72%)
PHQ4 Fatigue 1.15 0.80 4,884 (79%)
PHQ5 Appetite 0.80 0.80 3,632 (59%)
PHQ6 Worthless 0.72 0.79 3,285 (53%)
PHQ7 Concentration 0.70 0.79 3,076 (50%)
PHQ8 Motor 0.44 0.67 2,154 (35%)
PHQ9 Death 0.28 0.56 1,365 (22%)
GAD1 Nervous 0.88 0.74 4,082 (66%)
GAD2 Uncontrollable worry 0.69 0.78 3,115 (50%)
GAD3 Excessive worry 0.91 0.80 4,059 (66%)
GAD4 Trouble relaxing 0.75 0.78 3,484 (50%)
GAD5 Restlessness 0.44 0.65 2,237 (36%
GAD6 Irritability 0.92 0.79 4,166 (67%)
GAD7 Feeling afraid 0.51 0.70 2,501 (40%)

11 (%); Item Recorded as 1 or 2 or 3 was considered to be “presence”.

21 (%); Item recorded as 0 was considered to be “absence”.

3Raw data from the depression-anxiety network.
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Absence? Expected influence’ Predictability
1,648 (27%) —0.55 0.50
1,960 (32%) 0.86 0.56
1,737 (28%) -2.07 038
1,299 (21%) —0.11 047
2,551 (41%) ~1.76 047
2,898 (47%) —0.05 0.61
3,107 (50%) ~0.80 0.60
4,029 (65%) 037 0.53
4,818 (78%) —0.73 0.26
2,101 (34%) 0.74 0.61
3,068 (50%) 1.34 0.72
2,124 (34%) 025 0.59
2,699 (50%) 0.95 0.69
3,946 (64%) 1.39 0.61
2,017 (33%) 0.08 0.54
3,682 (60%) 0.08 0.59
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© Depression

© PHQ1: Anhedonia

© PHQ2: Sad mood

© PHQ3: Sleep

© PHQ4: Fatigue

© PHQ5: Appetite

© PHQ6: Worthless

© PHQ7: Concentration
© PHQ8: Motor

© PHQQ: Death

* Anxiety

© GAD1: Nervous

© GAD2: Uncontrollable worry
© GAD3: Excessive worry
© GAD4: Trouble relaxing
© GADS: Restlessness

© GADE: Irritability

© GAD7: Feeling afraid

FIGURE 1

relationship.

The network of anxiety-depression symptoms. Orange nodes represented the depression symptoms, while blue nodes represented the anxiety
symptoms. The thickness of the edges represented the strength of the association between two nodes, with higher thickness indicating stronger

which was also very good. Figure 5 showed the result of the
nonparametric bootstrap procedure. The bootstrapped 95% Cls
were narrow, indicating high accuracy.

Discussion

To our knowledge, it is the first study to describe the network
of anxiety and depression symptoms among nurses in the late
stage of the COVID-19 pandemic. The central symptom of
the anxiety-depression network was restlessness, uncontrollable
worry, trouble relaxing, and sad mood. Restlessness, nervous,
and suicidal thoughts served as bridge symptoms linking anxiety
and depression.

We found that GAD5 (Restlessness) was the most central
symptom in the anxiety-depression network. It was positively
associated with all anxiety symptoms and depression symptoms
except PHQ4 (Fatigue) and PHQ3 (Sleep). Besides, other
psychomotor symptoms such as GAD4 (Trouble relaxing) and
PHQS8 (Motor) also displayed high EI. The high influence of
psychomotor symptoms in the anxiety-depression network was
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consistently reported by numerous studies among the different
populations across the world during the pandemic (16, 25, 31-
34), which might result from the restriction on social and
recreational activities due to the COVID-19 pandemic. Previous
studies found psychomotor symptoms emerged as central
symptoms during the peak of the pandemic when there was a
strict motivation restriction, and showed remission when the
restriction was relaxed (31). A longitudinal study also indicated
psychomotor symptoms served as central symptoms during
the pandemic period rather than the pre-pandemic period
(32). Although the nationwide lockdown was ended in China
when we conducted this study, nurses might decrease outdoor
activities due to the busy work and the social distancing policy,
which led to the high centrality of psychomotor symptoms.
Similar findings were reported in Chinese clinicians during
the late stage of the pandemic, suggesting the psychomotor
symptoms might be the hallmark of the depression and anxiety
symptoms of healthcare workers in this period, which warranted
further attention (17).

GAD5 (Restlessness) was also the bridge symptom in
this population, which implied that targeting restlessness
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Trouble relaxing
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Concentration
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Sleep-

FIGURE 2

The node expected influence plot. The X-rays represented the
expected influence of each node. Nodes with higher expected
influence have stronger impact in other nodes within the
network.

was of great clinical value in treating both depression and
anxiety disorders. The inter-connection between GAD5
(Restlessness) and PHQ8 (Motor) was the most robust
transdiagnostic edge within the network of depression
and anxiety symptoms. The transdiagnostic characteristic
of restlessness was validated in both clinical (30) and
community samples (16, 31, 33, 35) via the network
model in previous studies. A longitudinal study provided
more direct evidence, which found restlessness predicted
subsequent relapse of major depressive disorder (MDD)
(36). Also, early improvement of restlessness symptoms was
positively associated with remission of MDD, suggesting the
potential effectiveness of targeting restlessness in treating
MDD (37).

PHQ2 (Sad mood) and GAD2 (Uncontrollable worry)
were also central symptoms in the network. This finding
supported the current status of the two symptoms as core and
necessary symptoms required for the diagnosis of generalized
anxiety disorder (GAD) and MDD (38, 39). Similar results
were reported in different populations both before and after
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Bridge Expected Influence (1-step)
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Sleep -
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FIGURE 3

The bridge expected influence plot. The X-rays represented the
bridge expected influence of each node. Nodes with higher
bridge expected influence are recognized as bridge symptoms
that drove the comorbid depression and anxiety symptomes.

the breakout of the pandemic (15, 30, 40-42). In addition
to restlessness, GAD1 (Nervous) showed high BEI, implying
itself as a bridge symptom. Surprisingly, PHQ9 (Death) was
another bridge symptom within the network, which has not been
reported in previous studies. It exhibited a positive relationship
with all anxiety symptoms and was tightly associated with
GAD?2 (Uncontrollable worry), GAD5 (Restlessness), and GAD7
(Feeling afraid). Further studies are in need to identify
the relationship between anxiety and suicidal thoughts at a
symptom level.

Interestingly, our study demonstrated the prominence of
anxiety symptoms within the depression-anxiety network. The
most central symptoms and bridge symptoms belonged
the that
symptoms were vital in triggering and maintaining the

to anxiety communities, indicating anxiety
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FIGURE 4
The stability of the depression-anxiety network. The stability of central and bridge expected influence by case-dropping bootstrap. The CS-C for
the node and bridge expected influence was 0.672 and 0.75, respectively.

depression-anxiety network among nurses. The fear and
uncertainty of the recurrent emergence of the pandemic
Taken
together, our results indicated the need for monitoring

might account for this phenomenon (43, 44).

and intervening in several specific anxiety symptoms in the
nursing population.

Our study had several clinical implications. First, the
prevalence of depression (58%) and anxiety (54%) symptoms
were high in the late stage of the pandemic. Timely screening
and mental health intervention are in need. Second, we found
restlessness served as the most central symptom and bridge
symptoms across the anxiety-depression network. Our findings
highlighted the priority of treating restlessness and related
psychomotor symptoms in nurses. Targeted intervention on
psychomotor symptoms such as improving physical activities
and mindfulness-based approaches might be helpful in this
population (30).

Frontiersin Public Health

Limitation

There were several limitations in our study. First, the
cross-sectional study design didn’t permit causal inferences.
Second, we didn’t assess the depression-anxiety network of our
participants before the pandemic. Several important COVID-
19 related information such as the history of COVID-19
infection, vaccine, and frontline experience were not collected.
Hence, we could not directly evaluate the impact of the
pandemic on depression and anxiety at a symptom level. Third,
despite the large sample size, the use of convenience sampling
might influence the representativeness of our samples. The
majority of the participants were female, which might impact
the generalizability of our results. Fourth, we used a self-
administrated questionnaire rather than a clinical diagnostic
interview. Fifth, depression and anxiety symptoms are highly
associated with substance usage and medical or psychiatric
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FIGURE 5

The accuracy of the network edges by non-parametric bootstrapping. The gray area represents the bootstrap 95% confidence interval

illness, which we did not collect in the present study. Further
studies are in need to determine how these factors impact
the depression-anxiety network in the nursing population,
which might provide valuable insights into the prevention and
treatment of anxiety and depression in nurses.

Conclusion

In conclusion, our study assessed the network structure
of anxiety and depression symptoms among a large sample
of nurses in the late stage of the COVID-19 pandemic.
both the
symptom and bridge symptom in this network. Other

Restlessness emerged as strongest ~ central
central symptoms included uncontrollable worry, trouble
relaxing, and sad mood. These key symptoms, especially
psychomotor symptoms might hold great promise in the
prevention and treatment of anxiety and depression in the

nursing population.
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Background: In the course of the COVID-19 pandemic, nurses have played
vital roles in clinical treatment. Their success in providing adequate care
services depends on their psychological state, which determines their
physical health, work status, therapeutic outcomes, and response to public
health emergencies. However, a limited number of studies have evaluated
psychological care needs from the perspective of nurses. This study aimed to
describe the psychological care needs for frontline nurses in the course of the
COVID-19 pandemic.

Methods: This was a qualitative descriptive study. Data were collected through
semi-structured in-depth interviews with 15 frontline nurses who had been
involved in the care of COVID-19 positive patients during the COVID-19
pandemic, and received psychological care. The conventional content analysis
was used to identify themes from the interview transcripts.

Results: Four major themes about the psychological care needs of
frontline nurses were identified: (1) psychological service providers (categories:
professional service team, trustworthy person or group, ability to empathize
with nurses); (2) problems with psychological care (categories: lack of
universal screening and focused attention, online group counseling lacks
targeting, psychological interventions lack individualization); (3) psychological
care content (categories: mental health-related education, recognition of
nurses’ contributions, problem-solving therapy, psychological counseling
and venting); (4) organization and management of psychological services
(categories: focus on the psychological care needs of frontline nurses, build
a standardized psychological service process system).

Conclusion: It is important to understand individual psychological care needs
of frontline nurses and to provide them with tailor-made psychological care
that meet their needs. This will improve their mental health, promote clinical
care and quality responses to public health emergencies.
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Introduction

The COVID-19 pandemic has exerted major challenges
to health care systems around the world, and caused major
psychological and physical shocks to people. Nurses have played
a vital role in the treatment of COVID-19. However, due to the
heavy workload, extreme physical labor, high risk of infection,
fear of family transmission, loss of patients and colleagues, as
well as long-term isolation from family members and other
reasons, they are more likely to exhibit higher degrees of
psychological distress (1-4).

In the clinical environment, contact time between nurses
and patients is longer, the frequency of physical contact is higher,
which increases the possibility of cross-transmission (1). Due
to the long exposure time of frontline nurses, they are more
likely to exhibit varying degrees of mental disorders (5). Studies
had shown that in the early stages of the COVID-19 pandemic,
the prevalence of depression, anxiety and sleep disorders among
frontline medical staff was 50.4, 44.6, and 34.0%, respectively.
Other psychological distress associated symptoms were as high
as 71.5% (3).

Previous studies had shown that, in clinical work, nurses
bear the greatest psychological pressure (6), experience higher
levels of anxiety (7), are more likely to develop post-traumatic
stress disorders (PTSD) (8), and exhibit higher incidences of
depression (9), with 6.5% of the nurses expressing suicidal
ideas (2). These mental health disorders affect the attention,
understanding, decision-making ability, work performance as
well as long-term overall health of nurses (2, 10, 11). The decline
in nurses mental and physical health conditions seriously
impacted on the performance of their duties and negatively
affects health care performance (12-14). These factors have a
direct effect on the health of patients since nurses with mental
health problems may be less involved in patient interactions, and
make more medical errors, etc., which may damage the clinical
outcomes of patients (15-18).

Since nurses play an important role in preventing and
controlling infections as well as curbing public health incidents,
maintaining their mental health is of great significance
to controlling infectious diseases (10, 19). Therefore, it is
important to describe the psychological care needs of nurses.
Studies have reported that attention should be paid to the
special psychological care needs of frontline nurses, and
that they should be given tailor-made psychological care
services (20-22). Rajkumar (23) highlight that time-limited
and culturally sensitive mental health interventions tailored to
frontline nurses should be developed. However, few studies
have delved into determining what kind of psychological
care frontline nurses need, and whether the psychological
services they receive fully meet their expectations. A survey
in Wuhan showed that 3,556 (75.8%) nurses believed that it
is necessary to regularly participate in individual or group
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consultations during the outbreak, while 363 (7.7%) nurses
said they needed the help of mental health professionals (2).
Another study used a questionnaire survey to determine the
psychological care content that nurses are most interested in,
the psychological resources most anticipated, and who the
participants hoped to receive mental care from Kang et al.
(10). These studies are limited by the fact that they adopted
structured questionnaire surveys, and they did not involve
firstline nurses who could have been better placed to use their
language and experience to express their individual views on
the need for psychological services. Nekooei Moghaddam et al.
(24) conducted interviews with 23 disaster relief nurses who had
overseen an earthquake rescue mission. These nurses mentioned
the need for psychological care. They needed someone to talk to
and accompany them, to tell them if they had any psychological
problems, to know their existence and to maintain a good
mental state.

Previous studies have not specifically explored the
psychological care needs for frontline nurses in China or other
countries. This study was designed to explore the psychological
service needs of nursing staff directly from frontline nurses
during the COVID-19 pandemic using qualitative interviews
to listen and understand the anxiety and distress experienced
by frontline nurses during the COVID-19 pandemic, and to
provide suggestions and references for providing individualized
psychological services to nurses.

Materials and methods
Study design

To better understand the psychological care needs for
frontline nurses in the course of the COVID-19 pandemic,
this study used a qualitative descriptive approach with a

constructionist epistemology to provide comprehensive
information about an event (25). This epistemology
acknowledges that knowledge is constructed from an

individual’s perception and experiences, and constructed
via speech to understand the world (26). Our study adopted
this epistemology as meanings can emerge from the active
engagement of the researcher with the participant through
a bidirectional understanding of the experience relationship,
where language is viewed as implicit in the social production
and reproduction of both meaning and experience (27). The
study was reported according to the COREQ guidelines (28) for
qualitative studies (Supplementary File 1).

Participants

Purposive sampling and maximum difference sampling
strategies were used (29). Differences were reflected in education
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level, age, gender, marriage, working years, etc. These frontline
clinical nurses were selected during the COVID-19 pandemic
at a tertiary hospital in Wuhan, China. The inclusion
criteria were: (a) practicing nurses with a nurse practitioner
qualification certificate; (b) working at fever clinics, isolation
wards, or square cabin hospitals, and caring of COVID-19
positive patients during the pandemic; (c) receiving various
psychological care services during the pandemic, including
psychosocial counseling groups and hospital psychological care
team. The psychosocial counseling groups are composed of
professional psychologists, including experts with experience
in post-disaster psychological crisis intervention and mental
health experts. The hospital psychological care team is composed
of nurses with psychological counseling qualifications from
various departments. The team members perform routine
clinical nursing work in each department. When nurses have
psychological problems, they seek help from the psychological
care team members of their department, referred to as mental
health nurses.

Data collection

Data collection by CD and LW. Before the start of
the formal interview, nurses who met the sampling criteria
were contacted in advance. We gave them the relevant
information regarding the study, established friendly relations,
and agreed with them about the time, place, and method
of the interview. After conducting semi-structured interviews
with 15 participants, the data reached saturation. Among
them, five participants chose face-to-face interviews while 10
of them chose telephone interviews. None dropped out of
the study. The initial interview outline was formulated after
systematically reviewing the literature and consulting experts.
The final interview outline was established after performing a
pilot-interview with 3 respondents, and they were not included
among the 15 participants. The final semi-structured interview
guide consisted of six open-ended questions aimed at exploring
the psychological care they received during the COVID-19
pandemic and their need for psychological care services. (a) How
did you seek for psychological help during the epidemic? Can
you give some examples of this? (b) What kind of psychological
services did you receive from your hospital during the epidemic?
(c) What do you think of these psychological services? Do these
psychological services help you get out of stress? (d) What do
you hope to do to improve psychological care services in public
health emergencies? Do you have some good advice? (e) Do you
think there are other ways to provide you with psychological
help? Please give examples (f) Apart from that, what else do you
need to add about psychological care?

Face-to-face interviews were conducted in a hospital
environment that was familiar to nurses, in a quiet and
undisturbed nurses lounge, with only the interviewer and
interviewee present. The telephone interview was conducted
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in a quiet room with a good network communication signal.
All interviews lasted 40 to 60 min. During the interviews, a
combination of simultaneous recording and note recording
were used.

Data analysis

After each interview, the audio recordings were transcribed
into verbatim word by word transcripts within 24h. Data
analysis and data collection were conducted simultaneously.
Using the qualitative data analysis software NVivo 12 (QSR
International Pty Ltd) performed the conventional content
analysis by two researchers. Coders (CD and LW) first read the
entire transcripts of each participant’s interviews several times
to obtain an overall understanding of the study phenomenon.
Afterwards, the coders hand coded any narrative data related
to the participant’s psychological care needs on a line-by-line
basis. Then, we abstracted meaning units based on the latent
meanings behind them via a coding process and developed
categories through the comparison of the codes in terms of
similarities and differences. The coding of individual transcripts
was discussed between the two coders and repeatedly tweaked
the ambiguous code fragments until an agreement was reached.
The comparison of the categories and reflection on the latent
meaning of the data led to the development of some themes.

Based on the coded data, a theme matrix has been
constructed. The quotations for each theme were extracted
and used to present the participants’ expressions of the theme,
to facilitate our understanding of the specific meaning of
the theme, and to enrich our findings and make them more
socially relevant.

Ethical considerations

The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board of
Union Hospital, Tongji Medical College, Huazhong University
of Science and Technology (IRB number: 2021S003). Before
the interview, participants were informed of the purpose of
the study, after which they were required to provide an oral
or written consent. Participants were also informed about the
privacy of their contributions and their right to withdraw from
the study at any given time. Simultaneously, we code-converted
interviewee’s name and concealed information that could

identify them.

Results

A total of 15 nurses participated in interviews, including
3 males and 12 females, with an average age of 33 years and
an average working experience of 11.4 years were recruited,
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TABLE 1 Participants’ characteristics (n = 15).

Characteristics Means (SD)/F (%)*
Age (years) 33 (5.03)
Gender

Male 3(20.0)
Female 12 (80.0)
Marriage

Married 11 (73.3)
Unmarried 4(26.7)
Highest educational level

Bachelor’s degree 11 (73.3)
Master’s degree 4(26.7)
Professional title

Nurse practitioner 6 (40.0)
Nurse in charge 9 (60.0)
Work experience (years)

2-5 2(13.3)
6-10 5(33.3)
11-15 6 (40.0)
More than 15 2(13.3)
Specialty

Chronic care 4(26.7)
Surgical care 5(33.3)
Intensive care 3(20.0)
Outpatient and emergency 3(20.0)

* 8D, standard deviation; F, frequency.

and sociodemographic characteristics are shown in Table 1. In
this study, the analyses revealed 184 codes and four themes:
psychological service providers, problems with psychological
care, psychological care content, organization and management
of psychological services. The themes and categories are shown
in Figure 1.

Psychological service providers

Professional service team

Some participants were of the opinion that the psychological
care services they received were not professional enough
and they hoped that the professional team would provide
them with professional psychological care. At the same time,
participants who received psychological care provided by the
mental health nurses of our hospital and services provided by
psychologists were of the opinion that there was a difference
in care and were eager to receive more professional care
services. They also opined that nurses with more serious
psychological problems need more professional care services
from psychologists. Moreover, nurses felt at ease if there
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were professionals with expertise on pandemic prevention and
control in the psychological care team.

“I think that the professional guidance they (mental
health nurse) give is not professional enough, at least
it cant achieve the desired effect so that people can
psychologically relax... It is necessary to have the relevant
professional experience because I find that services provided
by professional and non-professional individuals are very
different” (Interviewee 12, Age:27, Male)

“Maybe, it would be better for external professional staff
to provide guidance... However, the hospital psychological
care team should include some psychological experts, and for
the teams aimed at controlling this pandemic, there must
be at least two experts on epidemic prevention and control”

(Interviewee 15, Age:39, Female)

Trustworthy person or group

Most participants feel that the prerequisite for their
willingness to actively seek psychological help is trust. If the
psychological services are provided by a stranger, they may not
freely express their inner feelings or even seek psychological
help. They highly regard confidentiality and are, therefore,
less trusting, especially to strangers. If they are not sure of
confidentiality from the service provider, they would rather
not seek, or seek the service from a third-party organization
without interest.

“Two people can freely talk with each other because they
have a certain foundation, that is, there is a foundation of
trust...... For example, if you are a professional psychologist,
but I'm not familiar with you, I might not be open to
discussing exactly why I am seeking your help”(Interviewee
10, Age:30, Female)

“However, to a third-party service provider, I can confide
in them, I can talk about all kinds of bad things and troubles
encountered in all kinds of work. I can be open to them, and
I don’t have to worry about them telling my leader, because
they only provide psychological counseling to me. They are
of a charitable nature without any conflict of interest with
the hospital, therefore, I don’t need to worry” (Interviewee 12,
Age:27, Male)

Ability to empathize with nurses

Most participants are inclined to speaking to people who
can understand them, especially familiar colleagues who have
the same experiences. This kind of communication lets them
know that they are not alone, and that the problems they face
are widespread. They especially think that colleagues with rich
mental and psychological experiences can keenly capture their
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FIGURE 1

Themes and categories of psychological care needs for frontline nurses during the COVID-19 pandemic.
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ideas, understand them, empathize with them and instill hope
in them.

“If they (psychological service
understand the medical industry, it won’t work” (Interviewee
7, Age:41, Female)

‘T am of the opinion that communication between

providers) don’t

colleagues is very important, since they have many things in
common, they can easily understand each other” (Interviewee
15, Age:39, Female)

Problems with psychological care

Lack of universal screening and focused
attention

Due to the COVID-19 pandemic, the high number of
patients and shortage of medical staff, the current psychological
care is limited to nurses who take the initiative to report and
seek professional consulting. All nurses are not screened. Some
participants felt that due to various reasons, some of them would
be unwilling to actively seek help. Active reporting may not
guarantee that all nurses in need will get help. At the same time,
they felt that it was understandable that there was no universal
screening. After all, there were a lot of infected people at the
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time, and the medical staff were in short supply. Many medical
staff were also infected with COVID-19, or were isolated as close
contacts, and there were no extra mental health nurses with a
speciality in providing psychological services.

“If there is a need, you can individually contact them...
However, a person who is depressed, or with psychological
problems may be unwilling to inform others about their
condition” (Interviewee 4, Age:29, Female)

“Due to the pandemic, everyone is very busy and there
is a strain on human resources, therefore, there is no general
screening” (Interviewee 5, Age:37, Female)

The nurses were of the opinion that if it is impossible
we should focus
with  higher
risks, so as to be able to detect problematic nurses

to achieve universal screening, on

departments and  populations exposure
early and intervene while others felt that even if it
should be

and given psychological counseling to prevent possible

was necessary or not, all nurses screened

psychological problems.

“We don’t have to wait until the problem arises for
treatment. We may try and do an earlier diagnosis to find out
if the problem exists, and thereby, intervene” (Interviewee 14,
Age:38, Female)
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“The most predisposed nurses, for example, are the ones
in the fever clinic, which also has an isolation ward. This
kind of place should be equipped with a special psychological
team... After each shift, the nurses should be provided
with psychological care services, whether necessary or not”
(Interviewee 12, Age:27, Male)

Online group counseling lacks targeting

Due to the highly contagious nature of COVID-19, we
found that the current psychological assistance for frontline
nurses is through online consultation. WeChat group counseling
is currently the most commonly used form of psychological
counseling. Some nurses believe that the use of WeChat groups
for group counseling has limited outcomes, because group
counseling does not address the needs of each individual
nurse. At the same time, since everyone’s working hours are
different, it is difficult to communicate in depth, and it is
impossible to get timely and true feedback from everyone.
Sometimes, WeChat group counseling makes people feel useless
and annoying. First-line nurses need targeted psychological
counseling and help, non-mechanical one-to-one commu-
nication with psychological support through text messages
enhances recovery.

“In WeChat group counseling, there is no way in which
targeted counseling can be conducted...I think the most
important thing at this time is psychological relaxation and
decompression, however, by looking at what is posted in the
WeChat group, not only is there no decompression, it is also
useless and annoying” (Interviewee 12, Age:27, Male)

Psychological interventions lack
individualization

Most nurses believe that graded interventions should be
performed depending on the evaluation results of clinical
nurses’ mental status, and that the frequency and duration of
interventions should also be determined according to the mental
status of nurses and the effect of each intervention.

“When stress occur, I feel very anxious. I feel that at
the initial stress stage, interventions are frequently needed,
and that they will be conducted depending on the degree of
psychological stress. For example, psychological stress is how
many points a nurse has scored, and if the evaluation is
serious, he/she can see a psychologist every day. Sometimes,
people have a stronger psychological tolerance, and then they
can slightly reduce their frequency of seeing a psychologist”
(Interviewee 1, Age:27, Female)
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Psychological care content

Mental health-related education

The vast majority of participants mentioned that they
needed mental health-related education, with some practical
skills for relieving stress and relaxation. Some nurses actively
sought mental health-related knowledge, or studied the
knowledge provided by the hospital. In addition to improving
their own mental health, nurses were also eager to gain mental
health-related knowledge in order to help others.

“I think when I was struggling with anxiety, I really
needed someone to support me, someone to tell me how to
deal with it. When you are anxious, when you cannot sleep
at night... how should you resolve this aspect, where should
your focus be? There is a need to learn some methods of deep
breathing, or some kind of righteous thoughts, or other various
methods that can enable you relax and focus on your anxiety”
(Interviewee 14, Age:38, Female)

“I had saw the psychological health propaganda video
sent by the Health Commission of Hubei Province, and it did
a good job. I think everyone should be suggested to have a look
at it” (Interviewee 10, Age:30, Female)

Some participants believed that the cause of psychological
problems may be due to a lack of mental health-related
education. Nurses with the mental health-related education are
not prone to stigma. Therefore, some participants suggested that
general mental health-related education should be administered
to alleviate nurses’ stigma and prejudice. In addition to mental
health-related education, they also believe that the relevant
psychological knowledge can also guide them psychologically.

“I think that Chinese people’s mental health-related
education is not enough. When people seek psychological
help, they will think that I am mentally ill” (Interviewee 11,
Age:37, Male)

“If you know the knowledge about disease prevention
and control, it will help you maintain a good mental state”
(Interviewee 5, Age:37, Female)

Recognition of nurses’ contributions
Most their
contributions, thereby, validating their efforts, especially if

participants need others to appreciate
the appreciation is from leaders and people with great influence.
Patients, patient’s families, and social recognition can also

improve nurses psychological conditions.

“Leaders only need to say one sentence, sometimes one
sentence is very helpful to everyone, right? Just one sentence
‘ of leadership: “you have worked hard, you are really tired,
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g0 back and rest early”. You will feel better” (Interviewee 2,
Age:32, Male)

“It means that every time you care for a patient with
a novel coronavirus, your own dedication will be recognized
by leadership and understood by patients, families and
colleagues” (Interviewee 8, Age:24, Female)

Problem-solving therapy

Some participants were of the opinion that problem-solving
was easier for relieving their psychological pressures. When
a problem is resolved or eased, they feel relieved. They even
think that simple psychological counseling is not very effective
without solving actual problems, because, if the root cause
of psychological distress is not solved, then, psychological
problems will easily recur. Moreover, participants understood
that some problems could not be solved at the exact time they
occur, but they thought that even if the problem was unsolvable,
there was a need to have a clear communication to let them know
that everyone was working hard to solve it.

“For example, we experienced a lot of difficulties at that
time. When we were in the west campus of the hospital, there
was no shuttle bus. Then they communicated with the leaders
of the west campus and changed the time of the shuttle bus.
Our colleagues could go home and have a good sleep after
the night shift at night......
relieved” (Interviewee 1, Age:27, Female)

Then it made me feel very, very

“Let me give you an example, the negotiator that talk to
those who want to jump off buildings, and are able to channel
them psychologically, and then save them. But, in the long-
run, it may still be necessary for some people around them to
pull them out of that predicament. I think that if the problem
in their own personal work is not solved, the psychological
problem will recur” (Interviewee 4, Age:29, Female)

Psychological counseling and venting

Some participants were of the opinion that psychological
consultation and catharsis can alleviate negative emotions. The
purpose of this kind of communication is not necessarily to
solve problems. Verbal comfort can alleviate many negative
emotions. Some nurses simply want to vent. They also feel that
by collecting their thoughts and opinions, the hospital is paying
attention to them, thereby, giving them an official outlet.

“Sometimes I communicate with colleagues and leaders
who are senior people in psychology, and then sometimes I talk
to them in the way of chatting, so as to relieve an anxiety or a
heart negative emotions” (Interviewee 10, Age:30, Female)

“At that time, during the COVID-19 pandemic, there was
no way to convey many of our voices and no channel to vent
them. Later, some people confided in the WeChat work group.
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Including I may also confide in venting a little, after venting
and then went home is fine. Maybe some people just need a
channel of venting” (Interviewee 7, Age:41, Female)

Organization and management of
psychological services

Focus on the psychological care needs of
frontline nurses

Participants believed that psychological care was very
important during the pandemic. However, they felt that the
hospital did not pay enough attention to the provision of
psychological services, especially psychological care for frontline
nurses. With the emergence of psychological problems, a
series of countermeasures were developed. They hope that the
hospital will pay more attention to the psychological needs of
frontline nurses.

“I think psychological counseling teams should be
organized during the epidemic to carry out psychological
counseling activities in the Fang Cabin, but I have not come
across them and I don’t know how to get in touch with
them. In fact, from the Wenchuan earthquake in 2008 to
now, this kind of psychological counseling groups to help
frontline disaster aid workers is very small” (Interviewee 11,
Age:37, Male)

“In the latter stages, several aspects, such as psychological
counseling calls, slowly started to be established. Since many
people were psychologically affected, these countermeasures
were slowly started” (Interviewee 14, Age:38, Female)

Build a standardized psychological service
process system

Due to a lack of the relevant hospital experience and
emergency plans associated with psychological care, the
hospital’s management of nurses psychological care in the
course of the COVID-19 pandemic is rather chaotic. Some
nurses hope for a standardized process system that allows them
to clarify their roles and know who to seek help from, and how
to seek help. They also hope that the processing system for
psychological services is sufficiently complete and operable to
cover not only the outbreak of the pandemic and the prevention
before the outbreak, but also the recovery after the outbreak.

“Before going to the front line, we need to be provided
with some psychological counseling to help us better adapt
to the front line work. We also need to be provided with
psychological support during the course of our work, or when
at home for isolation. I think there needs to be a standardized

process system” (Interviewee 5, Age:37, Female)
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“It did not have any emergency plans in advance, and
it did not consider this situation...there is a more practical
psychological service process in case of emergencies, it would
be better. Just like the suicide of a patient, if a patient has a
suicidal tendency, we immediately start the suicide process of
the patient, and we will clearly know what to do and how to
do it” (Interviewee 7, Age:41, Female)

Discussion

To our knowledge, this is the first study that explores
the psychological care needs of frontline nurses during the
COVID-19 pandemic in China. These findings provide a holistic
view of psychological services for frontline nurses during the
COVID-19 pandemic.

The first step in emergency support is to find out who
is the right person for rescue operations (24). Our study
found that some nurses wanted more professional people to
provide psychological services to them, and this finding is
consistent with the results of a questionnaire survey conducted
by Kang et al. (10) among healthcare workers in Wuhan. The
reason may be that people with stronger professional skills can
provide more effective psychological services and more trusted
by the public. Some participants felt that counseling provided
by mental health nurses had limited usefulness. This could
be attributed to the fact that there is a certain gap between
mental health nurses and professional psychological service
providers in terms of professional ability (30). Similarly, in the
guidelines for emergency psychological crisis intervention in
pneumonia pandemic with novel coronavirus infection issued
by the Chinese centers for disease control and prevention
(CDC), it is emphasized that professional psychologists should
be organized to intervene with healthcare workers who
show psychological symptoms (31). Mental health nurses are
composed of nurses with counselor certificates from various
departments of the hospital. They set up psychological care
team under the leadership of the hospital nursing department to
provide psychological counseling services to clinical nurses with
psychological problems in general, but they could not meet the
demand for frontline nurses’ psychological services needs during
the COVID-19 pandemic.

In addition to professional skills, first-line nurses believe
that people they trust and those who can empathize with them
can provide psychological support. This finding is consistent
with that of Setareh Forouzan et al. and Powell and Clarke on
ordinary people receiving mental health services (32, 33). The
reason could be that it is easier to open up to people you trust
and who can understand you, and have deeper communication
as well as exchanges that are conducive for the venting of bad
emotions and the search for suitable relief methods. Therefore,
in addition to considering mental health nurses’ professional
skills when forming a psychological service team in a hospital,
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the empathy of nurses and whether they are able to be trusted
should also be considered.

Assessment screening is the central theme of psychological
nursing practice and the basis for interventions (34). However,
due to the COVID-19 pandemic, clinical workload is heavy,
and psychological service providers are strained. It may not be
practical to conduct a comprehensive psychological screening
of frontline nurses, so a self-reported approach to psychological
services was used during the COVID-19. However, self-report
measures limit the reach of psychological services, since some
nurses may have a stigma and not actively seek psychological
help (10). This may lead to a more serious mental illness that
exerts a serious burden on the health system. Therefore, we
recommend the development of a brief and rapid psychological
screening tool for nurses to achieve the purpose of general
psychological screening in emergency situations. In addition, we
suggest that screening should be done in key departments and
populations with relatively high exposure levels, and depending
on the screening results, first-line nurses should be given
priority interventions.

Online psychological counseling can help relieve acute
stress. In a survey conducted by Cai et al. (35), more than three-
fifths of nurses believed that online psychological counseling
had an inhibitory effect on anxiety, insomnia, and PTSD
symptoms. Zeng et al. (36) proposed that some medical staff
can benefit from online consultations and that supportive
WeChat groups with psychologists should be established for
sharing and communication. Due to the highly contagious
nature of COVID-19, and the special work of medical staff,
online consultation is considered a better way for the provision
of mental health services. However, this study revealed that
online communication methods such WeChat group counseling
has a limited effect. All participants did not receive one-
on-one counseling via video, they were of the opinion that
the WeChat group counseling method cannot target an
individual, and that everyone’s arbitrary speech in the group
may lead to negative emotions. They prefer targeted individual
consultations, consistent with the findings of Setareh Forouzan
et al. (32) and Kang et al. (10). This is because there are some
situations where nurses are unwilling to express themselves in
the group, and therefore, personal online consultation via video
can be a better option.

Nurses need mental health knowledge to care for and help
others (22). By being given adequate information and sufficiently
trained, the competency of nurses can be improved (1). We
found that knowledge education required by nurses includes
psychological and professional knowledge. Most of the frontline
nurses had not received any mental health training (37). In
terms of psychological knowledge, most nurses just wanted to
use it to help others and themselves. This is consistent with
the results of a previous survey (10). This could be due to a
sense of responsibility and the mission of the nursing profession.
In addition to helping themselves, they also look forward to
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serving patients and those around them. Furthermore, they
believe that providing the relevant professional knowledge
information is also helpful for their psychological protection. A
recent meta-analysis confirmed this finding (38). This is possibly
because the relevant professional knowledge information will
reduce their sense of uncertainty and increase their confidence
in fighting the disease. In the guidelines for emergency
psychological crisis intervention in pneumonia pandemic with
novel coronavirus infection issued by the Chinese CDGC, it is
also highlighted that psychological crisis intervention training is
conducted before health care workers participate in the rescue,
to understand the stress response and learn methods to cope
with stress and regulate emotions (31). Therefore, we suggest
that hospitals should routinely conduct regular psychological-
related knowledge training to educate clinical nurses about
psychological knowledge, especially after major public health
emergencies, and provide emergency training for nurses in
psychological crisis to better maintain nurses’ mental health.

Problem-solving therapy is a brief evidence- and strength-
based psychotherapy that has received increasing support for
its effectiveness in managing depression and anxiety among
primary care (39). We found that nurses have a strong
preference for problem-solving therapy. They expect hospital
administrators to address the difficulties they face in their work
(such as supplies, shuttles, accommodations, etc.), which will
make them more focused on their work itself, resulting in less
stress and anxiety.

Psychological counseling and venting are convenient and
effective methods. Mo et al. (40) recommended that nurses
should encourage each other, discuss and share their feelings
as well as experiences with someone on time, and vent negative
emotions. Chan and Huak (41) indicated that being able to give
management feedback can also help vent negative emotions.
Our study also found that nurses wanted to have a channel
to communicate their opinions to hospital administrators. We
suggest that hospitals should establish channels to collect nurses’
demands, pay more attention to the psychological needs of
front-line nurses, and encourage them to speak their minds and
vent their bad emotions.

In most countries, mental health services receive less
attention than physical health (42). Previously, few interventions
were put in place to meet the mental health needs of medical
staff in areas affected by Ebola virus infection (43), and we
also obtained similar finding. The reason may be that serious
consequences such as death and disability caused by physical
diseases are more obvious, while the psychological diseases are
more hidden. Hospitals should pay more attention to the mental
health of frontline nurses, understand the adverse effects of
nurses’ mental state on the healthcare system, and take active
measures to adjust the mental state of frontline nurses to better
control emergencies. Management of public health emergencies
should adopt a systematic approach (44). However, there is
currently no standardized operating procedure for Chinese
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hospitals to respond to emergency psychological service systems
for public health emergencies. Once a public health emergency
occurs, nurses do not know what to do first and whom to
ask for help from when they have psychological problems.
Therefore, we recommend that hospitals should establish
complete and standardized emergency psychological service
systems for public health emergencies. This system includes
not only the response to public health emergencies, but also
prevention of emergencies, preparations for when they come,
and recovery after they have happened, so as to provide frontline
nurses with comprehensive and individualized psychological
services that can better respond to public health emergencies.

Limitations

Inevitably, this study had limitations, three of which are
noteworthy. First, we focused on the psychological care needs
of frontline nurses during the COVID-19 pandemic. More
studies should be done to elucidate on the psychological
care needs before and after the COVID-19 epidemic. Second,
this study only included the views of nurses who received
psychological care services during the pandemic. Nurses who
did not receive psychological care services during the pandemic
also had their own unique psychological needs. Future studies
should involve this population. Finally, this study was based
on nurses of one hospital in Wuhan. However, China’s regional
and social environments are relatively complex, and the
hospitals of various sizes and levels have important differences.
Therefore, the applicability of the study’s conclusions needs
further verification. All in all, a larger range of qualitative and
quantitative studies will need to be conducted in the future to
extend the credibility of our existing analyses.

Conclusion

The current study provides a comprehensive understanding
of the psychological care needs for clinical frontline nurses
during the COVID-19 pandemic. Across these conceptual
themes, we learned that frontline nurses need professional
them with
psychological counseling services, and need psychological

psychological service providers to provide
support from trustworthy people and someone who can
empathize with them. They want targeted and individualized
psychological interventions in the form of universal screening,
based on the individual psychological state of the nurse. At the
same time, they desire mental health-related education to help
themselves and others, they need to be recognized by others,
and they want the hospital to be able to address some of the
practical issues that are troubling them psychologically, and
to be able to talk about their psychological problems rather
than be criticized when they arise. Likewise, they want their
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psychological problems to be taken seriously by hospital leaders
and a clear and standardized psychological service system to let
them know what to do in case of psychological problems. By
doing this, frontline nurses would be better equipped to face
ongoing psychological crisis as COVID-19 continues.
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The COVID-19 pandemic has put healthcare workers under important
psychological pressure. Concerns have been raised regarding the mental
health and psychological status of healthcare workers and have underlined
the need for institutions to develop long-term interventions to support their
resilience. The current case study presents the way a large university hospital
in Brussels, Belgium, has evolved to deal with this health crisis and support
its workers. Initiatives were multiple and complementary, as it was decided
to combine different forms of clinical interventions that were developed by
psychologists, psychiatrists, and human resources, to an empirical approach
including a large survey that permitted to reach a much larger audience (the
results of the study have been published previously). We describe the initially
proposed measures of psychological support, including the creation of a
telephone hotline, the presence of psychologists among teams of dedicated
COVID-19 units, discussion groups, and individualized follow-ups, and their
consequences on healthcare workers. Second, we address how these initial
measures of support were modified to tailor in the best way possible the needs
of healthcare workers, using a research action project that used a survey to
measure and address the psychological distress of healthcare workers. We
explain how, through different objectives (screening of distress, adaptation of
initial measures based on reported needs, active reinforcement of individual
and collective resilience, reminder of availability of help, and normalization of
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distress), a research action project can be a form of support and is an effective
way for an institution to show its pre-occupation for the mental health of
its teams. The current case study highlights how an institution can provide
support and the importance of the use of a combined strategy to limit the
consequences of a major health crisis on the mental health of its healthcare
workers. Improving the resilience of healthcare workers both in the short and
long term is of the essence to maintain optimal care of patients.

COVID-19, mental health, healthcare workers (HCWs), resilience, psychological

support

1 Introduction

In early 2020, the emergence of SARS-CoV-2 in a few
months led to a worldwide major public health issue. Hospitals
have had to reorganize themselves rapidly to cope with the
growing number of patients infected by COVID-19. According
to a report from the World Health Organization (1), the
pandemic has impacted the mental health of people around
the world, with certain exposed groups even more at risk. For
example, studies have found that, during the pandemic, the risk
for suicidal thoughts and behavior was increased for infected
patients as well as healthcare workers (HCWs) suffering from
exhaustion (1). Both groups have suffered from mental health
repercussions induced by the pandemic.

More specifically, faced with work overload, uncertainty,
risk of infection, and lack of rest, HCWs have been put under
huge psychological pressure early on (2). A large proportion of
them described the feeling of a “wave” washing over them and
were often not prepared to face this health crisis in the long run
(3). Concerns have been raised regarding the mental health of
medical workers who treat and care for infected patients, and for
other HCWs who had to adapt to these unprecedented working
conditions (4), increasing the risk for psychological distress and
burnout (5). Since the start of the pandemic, several studies
have assessed the mental health of HCWs. The results of those
studies indicate increased psychological distress and mental
health symptoms, most often post-traumatic stress, anxiety, and
depression, with growing prevalence estimates [for a review, see
Hill et al. (6)].

Healthcare workers are at elevated risk of professional
burnout (7), and the fragility of their mental health has
been reported before the pandemic. The importance to
address the psychological needs of HCWs extends beyond
the COVID-19 pandemic, as the psychological well-being of
HCWs has implications for the treatment and care of patients.
Furthermore, there is a high risk that pandemics, such as the
COVID-19 pandemic, will be repeated in the future (8), and the
healthcare system and its workers need to be prepared to face
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them. At the same time, the healthcare sector is globally in crisis
(9-11), and HCWs manifest their difficulties more and more,
as hospitals are exposed to the shortage of personnel, growing
prevalence of burnout, and increasing financial demands. It is
worthwhile to take a look at the origins of the distress of HCW's
that has been exacerbated by the COVID-19 pandemic, and, at
the institutional level, to provide HCWs with means to support
their resilience in the long run.

Because new epidemics are foreseen in future decades (8),
it seemed worthwhile to us to take the time to describe and
reflect on the ways a hospital may adapt to such an important
and urgent crisis to limit the mental consequences to HCWs.

In this article, we present in the form of a case study,
the way a large university hospital in Brussels, Belgium
(Cliniques Universitaires Saint-Luc) has attempted to respond
to the first waves of the COVID-19 pandemic in early 2020
with the aim to support the resilience of its HCWs. The
originality of the approach was to combine (1) several forms
of clinical interventions developed by psychologists from the
psychology department and coaches from human resources,
both individually and in small groups, and (2) a survey approach
that allowed to obtain information concerning a much larger
audience. The results of the survey and study have been
previously published (12). In this case study, we describe
how individual and small-group clinical interventions can only
address the issues of a very limited number of HCWs within
the hospital. We then address how a large-scale assessment of
the psychological consequences of the pandemic among HCWss,
which took the form of a research action, had a positive impact
and provided information to guide and adapt measures taken
within the hospital toward supporting the resilience of HCWs.
We propose a general perspective on the role of the institution
to support HCWs' well-being when faced with a pandemic.
A combined approach of large- and small-scale interventions
will probably be necessary in the future to adapt appropriately to
the needs of a large hospital when exposed to a large and intense
crisis and to support the institution in improving the well-being
of its employee in the aftermath.
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While discussing resilience in this article, we propose to
retain the definition of the American Psychological Association
(13), as it is the closest to what was envisioned in the

3

interventions described here: resilience is “ ... the process and
outcome of successfully adapting to difficult or challenging
life experiences, especially through mental, emotional, and
behavioral flexibility and adjustment to external and internal

demands.”

2 Context and background

2.1 Coping with a pandemic: A general
reorganization of the hospital’s
activities

In Belgium, the first cases of patients with COVID-19 were
identified on 4 February 2020 (14). Rapidly, COVID-19 spread
among the Belgian population with a total of 38,496 confirmed
cases on 19 April 2020, which corresponds to the first peak of the
pandemic in the country (15). Brussels, more specifically, was
confronted with more and more cases as time went by, and as
numbers increased worldwide.

At the beginning of March, the first patient infected with
COVID-19 was hospitalized at the Cliniques Universitaires
Saint-Luc. This hospital is one of the largest hospitals in French-
speaking Belgium and one of the seven university hospitals in
the country. It has a capacity of 1,000 beds. As an institution,
this hospital employs over 6,000 people, of which, 1,103 are
physicians and 1,619 are nurses (a total of 2,722 HCWs). During
the sanitary crisis and at the peak of the pandemic (November
2020), a total of eight COVID-19 hospitalization units have been
opened, accommodating up to 157 patients simultaneously. In
the intensive care unit, the number of simultaneous patients
stopped at a maximum of 36 patients. The clinics were never
exceeded (16).

On March 13, the Belgian Minister of Health ordered all
hospitals in the country to activate the Hospital Emergency
Plan to be able to receive a massive and simultaneous influx
of patients with COVID-19. For doing so, medical activities
considered non-urgent were canceled within a few days (16).
HCWSs were mobilized to work in dedicated COVID-19 units,
different from their usual ones, worked long shifts, and
sometimes had to do work they were not trained for, helping
each other as a solidarity movement quickly developed itself
among staff members. The hospital environment soon changed
in a radical way to meet the needs of infected patients suffering
from respiratory failure (17). HCWs were confronted with huge
needs but had to respond to them with limited resources.

Due to the reorganization, the usual activities of most
psychologists were canceled. In psychiatry, the activity both
in the emergency room and in the psychiatric ward was
maintained. However, a part of the staff was maintained at home
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and worked in a shift mode, to avoid contamination among
all staff members. This means that part of the staff could be
mobilized to respond to the needs of HCWs, where rapid signs
of distress and exhaustion were emerging due to overwork,
a sense of helplessness, the stress of the risk of infection,
high mortality encountered within these units, and constant
confrontation to death and to dehumanizing situations, such
as the impossibility to respect usual rituals around the person
that had deceased (due to risks of infection), and the necessity to
conform to complex procedures to avoid contamination.

More specifically, HCWs were initially confronted with the
exacerbated emotions of patients. Usually, HCWs are used to
being exposed to the feelings of patients, but the pandemic
gave these experiences an even more dramatic connotation,
due to the fear of being infected and contaminating others,
the large number of hospitalizations, intubations, and deaths.
In this context, the sector of Psychology of the Cliniques
Universitaires Saint-Luc, in collaboration with the service of
Adult Psychiatry, the Human Resources department, and the
Management of the hospital, decided to offer support to HCWs
of the hospital (17).

Other groups of the general population, including patients
infected with COVID-19, were also at great risk of suffering
from psychological problems. Various studies in different parts
of the world noted a high prevalence of symptoms such as
anxiety, depression, and post-traumatic stress disorder among
infected patients (18). Interventions addressing those symptoms
are as important as interventions targeting the mental health
of HCWs. Even if not discussed in detail here, at the Cliniques
Universitaires Saint-Luc, psychological support was also offered
to patients and their families, in the forms of a telephone
hotline and the presence of psychologists in the various
COVID-19 units.

2.2 Psychological support offered to
HCWs during the first wave

The American Psychological Association (19) proposes to
define psychosocial support, a term often used interchangeably
with psychological support, in this way: Psychosocial support
is “a broad term describing a range of services offered by
mental health professionals to those in pressing need. Whether
designed to help individuals cope with a serious illness or to
alleviate distress in whole communities following a disaster
(...), such services may range from mental health counseling,
psychoeducation, and group support to spiritual support and
other assistance and are provided by psychologists, social
workers, and pastoral counselors, among others.”

With no prior indication of what would be efficient to
answer the needs of the hospital and its employee, different
types of interventions were proposed to the HCWs by
the psychologists/psychiatrists and Human Resources of the
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hospital. Those first intervention measures are described later
and aimed at offering psychological support to the HCWss.

A telephone hotline was created to respond to the distress
of the HCWs of the hospital. The objective of this hotline was
to respond to the need to talk, the anxieties, uncertainties,
and impotence of HCWs (17). Surprisingly, it received only
very few calls, even though the requests were frequent in the
hospital units. When questioned later, HCWs answered that
they did not have time to call the hotline during working hours
and that they would not call the hotline after their working
shift, as they were willing to escape the hospital rapidly after
an exhausting day, or possibly because calling an unknown
person on the phone is not natural to most HCWs. A reflection
was, therefore, held regarding the inadequacy between this
hotline and the overwhelming distress of HCWs (17). As, in
parallel, some psychologists were directly working in the units,
their experiences soon led to the conclusion that the work of
psychologists in the field was most important.

While half of the units were transformed into COVID-
19-specific units, that exclusively cured patients infected with
COVID-19, psychologists were invited, on a voluntary basis, to
integrate and “share the fate” of these units (17). In this case, the
presence of the psychologists brought important support both
to patients and families and to the teams. Their groundwork
interventions allowed teams to reflect on their actions and
the reality of the field and to rehumanize their significance.
Psychologists were present to hear and accompany HCWs, both
individually and collegially, in informal ways first, to respond to
implicit requests for support. The presence of psychologists in
the units also permitted individual interviews with some HCWs,
when they were presenting alarming signs of distress, and to
help orient them for individual follow-ups with psychologists or
psychiatrists when necessary.

There was, however, sometimes persisting distress within
some of HCWS teams, either secondary to the pandemic or
when the pandemic had put special pressure on a team where
relational difficulties were already present before the pandemic
and were exacerbated by the crisis. This led to the constitution of
formal discussion groups in COVID-19 units, where members
of the teams were gathered to exchange on the difficulties of
the team, in the presence of a psychologist or a psychiatrist
that was not working directly with the team, but who could
understand what the team was going through and be trusted
by the HCWs. The role of the psychologist or psychiatrist was
either to help debrief on the traumatic situations that were met
or when the issues were related to more ancient difficulties, to
encourage the members of the team to share their difficulties
and elaborate solutions to improve the situation, acting as an
external witness (17).

The teams of psychologists and psychiatrists worked directly
with nurses’ management to share the fields’ status and be able
to adapt the interventions to the needs. As chief nurses of
each clinical unit are key relays to understand and detect the
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difficulties and distresses within their units, specific coaching
of the chief nurses was organized both by the human resources
department and the psychologists’ teams.

Finally, more specific and individualized follow-ups were
proposed for caregivers who were more at risk and felt
they needed to receive individual psychological consultations.
However, these types of interventions within the hospital were
limited, as part of the distressed HCW's were likely consulting
outside of the hospital.

These early-on interventions led to the subjective
observation of real distress among caregivers, in this first
instance in the form of psychological observations. Distress
took the form of symptoms such as feelings of saturation
and overflow, emotional lability or difficulty in emotional
management, excessive reactivity, hyperactivity or even
defensive exaltation, anxiety or even acute stress, depressive
involution, and major sleep disorders including nightmares,
intrusive thoughts, ruminations, and flashbacks (17). The
important collaboration developed between nurses’ teams and
psychologists probably somehow dampened the intensity of the
distress and helped pass through the crisis.

However, although the intervention had probably a positive
impact on the well-being of the teams, a large proportion of the
HCWs did not have the opportunity to receive some support.

3 Action research

3.1 Introduction and objectives

To address this issue on a larger proportion of HCWs, an
action research project was set up at the hospital, nourished
by feedback from the psychologists working in the field,
from management, and caregivers themselves. They were the
interveners that alerted on the need to objectify the distress and
difficulties of the caregivers. A survey was, therefore, created
to measure and address the psychological distress of HCWs.
The study assessed the magnitude of psychological symptom
expression in HCWs after the first wave of the COVID-19
pandemic and tested the existence of the vulnerability and
protecting factors influencing the psychological response of
HCWs to the pandemic. The finalities of this research action
were multiple and listed later.

First, the objective of this research was to collect the
experiences of the institution’s caregivers, to identify those
in psychological distress, and offer them appropriate help (1:
screening of people in pain). Based on the collected data, this
project also gave the possibility to evaluate current actions
taken at the institutional level and tailor them to get closer to
the needs of HCWs (2: analysis and adaptation of measures
based on the obtained results). In the first phase of pandemic
management within the hospital, the teams of psychologists
and psychiatrists who worked directly with HCWs did not
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have any role in reorganizing the work and rest regimes of the
HCWs. Their role was rather to support and help the HCWss to
“cope” with the situation. It is the research action project and
its results, in a second phase, that helped to raise awareness
among the broader management and decision-makers of the
hospital, who had decision-making authority. Positive effects of
the research itself on resilience were expected since the research
included open questions (detailed in the next section) and
writing has been shown to have a therapeutic effect and can lead
to “significant physical and mental health improvements” (20)
(3: active reinforcement of individual and collective resilience
and autonomy). Participants also received individual feedback at
the end of the questionnaire, which allowed each one to situate
his or her state of stress and indicated the need to seek help or
not (4: availability of help, without forcing it). The fact that the
survey was sent to all the hospital’s carers may have normalized
the existence of psychological suffering among them, informing
that symptoms could be shared. This may have reduced possible
feelings of loneliness or shame (5: normalization of distress and
reduction of stigma).

In summary, this research action project was designed to
report on the situation and on the lived experiences of HCWs
on the filed. We hoped that, in an indirect way, it would help
provide support for resilience. In addition, this research was a
way to show that the institution was showing consideration to
the distress of HCW's induced by the pandemic.

General information regarding the methodology of this
research is described in the next section. For the interested
reader, a previously published article solely focuses on this study
and provides information regarding the theoretical background,
material, types of questionnaires, and references used (12). In
this article, our objective is rather to describe how the results of
this research action project led to changes in the actions taken to
help support HCWs in the hospital.

3.2 Methodological framework

The action research project was launched in June 2020,
3 months after the peak of first-wave hospitalizations. After
communicating the purpose of the study to the various
healthcare teams of the hospital, an individual email was sent
to the HCWs explaining the objectives of the study (including
the support of resilience, screening of distress, and willingness
to collect information with the goal of preparing for a future
pandemic/wave). The study link was associated with the email,
and possibilities for personal help were also provided. The study
link was active between 23 June and 30 July 2020.

The
situational items focusing on professional and COVID-19-

questionnaire included sociodemographic and
related contexts, as well as the investigation of psychological
disturbances induced by the COVID-19-situation (level of post-

traumatic stress, anxiety, depression, and insomnia symptoms;
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measures of the intensity of experienced symptoms). Individual
differences in emotion regulation, coping strategies, and
personality traits were also assessed. Retrospective questions
evaluated the persistence of certain symptoms.

Finally, the online study also included four open-ended
questions investigating, namely stress factors, what was most
missing during the crisis, what worked well, and what were
the most difficult aspects post-COVID-19, to allow written
expression. Those questions aimed at obtaining detailed
qualitative information about the HCWs experience. Answering
those types of questions also can have a therapeutic effect
(20) and therefore is a mode of action in itself. The survey
also included the possibility of asking to be contacted by a
psychologist if needed.

This study was addressed to nurses and doctors. A total
of 542 out of the 2,706 persons that were contacted by email
responded to the study (20% of the HCWs of the hospital).
73% of the respondents were nurses, and 27% were physicians.
Respondents were mainly women (80%), knowing that among
HCWs of the hospital, 53% of the physicians are women and
86% of the nurses are women. Where the telephone line initially
set up did not receive many calls, via the questionnaire, one-
fourth of the participants (125 people) were able to be contacted
again by a psychologist with possibly the establishment of a
therapeutic follow-up on a longer term.

As explained earlier, more details of the survey and its
construction are reported in a previously published article (12).
The results of the study are also described in this published
article. The next section describes how the most relevant results-
oriented actions are taken at the institutional level to support
HCWs in the best way possible.

3.3 Actions taken based on the results
of the research action

The findings of the study highlighted various facets of
the first wave’s consequences on HCWs. They also permitted
us to isolate situational and personal factors that predict
psychological symptoms in HCWs. As a clarification, in this
article, we refer to the generic term “psychological symptoms”
to define a set of manifestations of distress that HCWs
could experience or manifest in the context of the COVID-19
pandemic and based on existing literature. Measures used in
the study assess the intensity of experienced symptoms but not
psychiatric diagnoses.

An important consequence of the observations raised by
the survey on how the first wave affected HCWs, added to
more qualitative observations from psychologists and other
HCWs working in the clinical units, was the adaptation of
interventions by the management to fit more precisely with the
needs of the hospital.
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First, the results of the study showed the important
psychological strain endured by HCWs of various teams
during the first waves of the pandemic, as illustrated by the
incidence of psychological symptoms (post-traumatic stress,
anxiety, depression, and insomnia). This distress was not only
observed in HCWs teams directly caring for patients infected
with COVID-19, as the proportion of distress was not different
among other team HWCs, where more usual activities were
still ongoing. In some of these teams, the exposure to increased
risks of contamination, with protection measures that were
not reinforced, probably participated to the distress. The first
important conclusion to draw from the survey was, therefore, to
modify the initially taken measure of proposing psychological
support exclusively to COVID-19 dedicated healthcare teams.
Psychological support also needed to be proposed to other
units of the hospital that experienced other forms of emotional
distress related to the general context of the pandemic. These
observations also support the importance of the work of the
psychologists in the various units of the hospital.

A second important conclusion from the study was related
to the persistence of symptoms at the end of the first wave. Three
months after the beginning of the pandemic, a large proportion
of the symptoms persisted and sometimes even increased among
HCWs. This means that the institution must continue to pay
attention to the psychological well-being of HCWs in the long
run and that long-term interventions to support HCWs are
warranted whenever possible. Focusing only on the present
situation was not enough. This observation from the survey was
also confirmed by the group interventions where difficulties,
that sometimes had other origins than the pandemic, were still
very vivid after the end of the pandemic (e.g., relational tensions
between staff members, exhaustion of healthcare workers, and
previous team reorganizations).

Third, the results of the study indicated that symptoms of
psychological distress, even though present among physicians
as well, were more pronounced among nurses (article under
review). According to Pappa and collaborators (21), the nature
of the work of nurses (in direct and close contact with patients)
could be an explanation for this difference in symptom reports.
Nurses need to be accompanied in the best way possible, and
specific attention needs to be paid to their work and the
psychological risks associated with it. The specific sensitivity of
the nurses to distress was, indeed, addressed by the institution,
as most of the interventions after the first wave targeted
nurses, chief nurses, and nursing teams. However, the relatively
increased expression of distress in nurses does not mean that
there is no need to address distress in physicians. Physicians
are usually less easily asking for psychological support than
nurses. According to studies, physicians are more reluctant to
ask for help or trust other caregivers when it comes to their own
health, often consulting for exhaustion at more severe stages
(22). Treatment compliance can also be poorer for physicians
than for other HCWs, as it is difficult for them to put themselves
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in the role of patients. It might, therefore, be important to
design other types of interventions to increase their likelihood to
adhere to psychological support and tailor strategies to respond
to barriers to psychological support among physicians (22-24).

Lastly, the study allowed to study relationships between
psychological symptoms and various possible risk factors. For
the interested reader, these detailed associations can be found
in the article of Mennicken and colleagues (12). By isolating
personal and situational factors that could predict psychological
issues of HCWs in relationship to the COVID-19 pandemic, we
can propose that specific points of attention might be targeted
by interventions.

It seemed, for example, that work overload was one of
the most important predictors of the severity of psychological
distress. This point was raised and discussed with the
management of the hospital. However, the important distress
also led to increased absenteeism and, progressively, the
shortage of nurses on the job market led to even more work
overload for those still present, with a risk of a negative spiral
between overload, distress, and absenteeism. Nevertheless, the
information on work overload given by the survey echoed,
and the management considered that before adding more
workload and stress on teams in link with specific projects.
In addition, a new form of a computerized patient record, a
project that was planned before the pandemic and that could
not be postponed, was recently introduced at the hospital and
was certainly experienced as excessive by the teams in addition
to the pandemic context.

Emotionality, coping style, and past trauma were also related
to psychological distress among HCWs. This specific result
highlighted the importance of paying attention to interventions
aimed at supporting the resilience of HCWs and individual
differences among HCWs. Indeed, those individual differences
may be important in how one reacts to the pandemic. It
was, however, not possible to propose, at the time of the
pandemic, specific interventions to improve these individual
coping and emotion regulation dimensions. These questions
could be addressed efficiently, possibly by online interventions,
targeting the individual difficulties met by HCWss specifically.

Finally, the quality of social support was also shown to
be an important protective factor against the expression of
psychological symptoms and distress. Institutions can play a
role in how well HCWs feel supported in the context of their
work, by, for example, preserving in the best way possible the
unity of their teams. In other words, dissociating teams, which
is sometimes a necessity when a hospital must reorganize its
activities rapidly, often has negative consequences on HCWs’
well-being. The management hospital later attempted, whenever
it was possible, to limit team splitting.

The interesting results obtained by the study and the
observation of a direct influence on the decisions that were
taken by the management for other waves of the pandemic
led us to think of implementing a second part of the study,
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FIGURE 1

The general proposition of a model to support the resilience of healthcare workers (HCWs) when faced with a crisis. The blue lines indicate the
interactions between the different approaches and the healthcare workers. The black lines indicate how the four interveners communicate with
one another to tailor the general strategy. The gray part (online interventions) concerns a new project to be implemented in the future

as the objective was to maintain a long-term follow-up of the
symptoms and risk factors. This part of the study was recently
launched with the idea of extending the study to all personnel
of the hospital (HCWs and non-HCWs), to reach a larger
number of people. Comparing the reactions of HCWs and non-
HCWs will also provide us with interesting information on the
specificities of the way HCWs cope with the pandemic in terms
of mental health. This second part of the study will also make it
possible to receive feedback on perceived organizational support
and how to better it in the future.

3.4 A combination of approaches to
reach different goals and targets

In our case, the clinical interventions with individuals
or groups clearly had a different purpose than that of the
survey. Clinical interventions permitted to provide individual
support to distressed HCWs, local support to teams enduring
the pandemic situation, help disentangle team difficulties, and
support to chief nurses, who assisted in identifying most of
the HCWs in distress, and playing their essential role when
exposed to teams in difficulty. All these interventions are of
high qualitative value and participate in the general resilience
of the institution. However, they only concern a limited
number of teams and individuals (the numbers are depicted
in Supplementary Figures 1, 2). The research action survey
was responded by more than 542 HCWs who were provided
the opportunity to give a written testimony of what they were

Frontiers in Psychiatry

145

experiencing which may also be valuable in terms of emotion
regulation (20). We believe that those two types of interventions
are clinically relevant and complementary. Furthermore,
concerning the information that was transmitted to the
management and could influence their orientation, they were
also different, more qualitative or quantitative, respectively.

4 Discussion

In this article, we have presented how an institution has
reacted to the first waves of the COVID-19 pandemic by
implementing measures of psychological support and modifying
them, based on the feedback on HCW'’ needs collected through
an action research project. The aim of the initially offered
psychological support was to pay close attention to the mental
health of HCWs and promote their resilience in the context of a
major health crisis. Initiatives included telephone permanence,
discussion groups, psychological support in the units, and
individualized follow-ups, with the important support of the
Human Resources department. In parallel, an action research
project allowed us to (1) evaluate the psychological symptoms
of HCWs during and after the first waves of the pandemic and
objectify the psychological distress of HCWss, (2) link them with
associated factors including personal and situational variables,
and (3) considering the results, adapt existing measures for them
to target HCW’s needs more precisely.

Creating a strategy that combines a clinical and empirical
approach is an interesting pathway to follow as it can help to
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achieve greater coverage of an entire hospital institution. Indeed,
the originally proposed measures of psychological support
provided qualitative help to individuals and teams through
clinical and coaching interventions. However, we were unable
to reach all HCWs. We suppose it is due to various reasons.
For example, we know that addressing burnout of physicians,
who form a large proportion of the HCWs of a hospital, is
related to specific challenges, as physicians are more reluctant
to trust other caregivers when it comes to their own health or
place themselves in the role of patients. Many factors, such as
medical education, professional culture, and the general image
of this profession in society, all contribute to challenges (22).
We feel as if some healthcare workers are reluctant to seek help
due to fear of stigmatization, unwillingness to talk to a stranger
about it, etc. Future forms of interventions and treatments to
help HCWs will need to include those challenges and obstacles
to treatment and change.

The anonymous survey allowed the possibility to reach a
larger number of HCWs and to describe difficulties through
open- and closed-ended questions. Sometimes, it permitted
some HCWs to become aware of their own distress and,
therefore, ask for psychological support in the second stage.
As such, clinical measures are complementary to using a
survey when it comes to supporting the resilience of HCWs
exposed to a pandemic.

The research action presented in this article certainly
suffered from limitations. The generalizability of our results may
be questioned as the number of participants in the survey is
limited (due to work overload and the length of the survey).
The cross-sectional nature of the project did not allow for causal
conclusions to be drawn. Longitudinal follow-ups will be needed
to observe whether the newly implemented measures influence
the psychological well-being of HCWs.

However, this article highlights the importance, when faced
with a crisis such as the COVID-19 pandemic, of an institution
to understand and meet the needs of HCWs early on. Using
the format of an action research project is a useful way to
understand the lived experiences of HCWs and adapt forms
of support based on these reports. More precisely, large-scale
surveys are an effective way to obtain information on how to
tailor the needs of HCWs. An approach to a large number of
persons based on surveys has an important value that should
not be neglected. Moreover, using open-ended questions allows
for written expression. In doing so, it is already a mode of
action and supports resilience in itself, as it can have therapeutic
effects (20).

5 Conclusion

In summary, Figure 1 proposes a scheme as a general model
that could be applied in health institutions to face a major
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(health) crisis such as the COVID-19 pandemic, as well as
appropriate actions for burnout prevention in HCWs.

Both institutional and individual approaches need to be
combined as a means to respond to the issue of HCWs™ well-
being (24-26). The use of a survey approach can help link these
two approaches, by giving a global overview of the institution.
Crossed with the more qualitative information collected in the
field (notably by psychologists working in the unit or direct
relation with chief nurses for instance), a clear picture can be
obtained of the psychological distresses and needs of caregivers.
Effective communication between management, researchers
(who analyze the results of the survey), and clinicians is essential
to build up efficient responses to the needs of HCWs. A loop
can, therefore, be imagined between management (who will
make decisions and take actions in terms of support), the
use of a research action survey (to obtain information on
the status of HCWs), and on-the-ground interventions (more
qualitative information). In the future, we also plan to propose
online training that would be customized according to the
individual differences and vulnerabilities of each person, to
answer correctly to the individual needs as has been done earlier
in other contexts (27).

The COVID-19 pandemic and the ensuing difficulties met
by teams of HCWs in the hospitals of several countries have
highlighted the necessity for institutions to adapt themselves
to support the well-being of HCWs accordingly. Creative and
possibly multifaceted solutions will be needed in the future to
respond appropriately to this very complex challenge.
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Introduction: The fifth wave of COVID-19 has significantly overburdened
the health care system in Hong Kong. Health care professionals, particularly
nurses continue to experience significant levels of psychological distress when
tackling this ongoing outbreak. Yet, no study has explored the psychological
experiences of nurses during the most recent outbreak of the highly
transmissible Omicron variant in Hong Kong. The aim of this qualitative study
was to explore the psychological distress experienced by nurses during the fifth
wave of the COVID-19 pandemic in Hong Kong.

Methods: Twenty-two nurses (14 female and 8 male nurses; average age,
36.7 + 8.5 years) were recruited to attend the one-to-one semi-structured
telephone interviews from June to July, 2022. Data were analyzed using
thematic analysis.

Results: Four main themes emerged from the interview: (1) Intense fear,
worry, and anxiety; (2) Feeling worn out and psychologically distress; (3) Impact
on psychosocial and physical health; and (4) Limited options to cope with
psychological distress during the difficult times.

Discussion: Our study findings may provide concerned stakeholders with
useful insights into reducing the psychological distress experienced by nurses
in Hong Kong. Offering psychological support is of paramount importance
to address the unmet psychological needs of nurses and reduce their
psychological distress during the pandemic, particularly when they are working
under high levels of workplace stress.

KEYWORDS

COVID-19, nurses, mental health, psychological distress, pandemic

1. Introduction

The coronavirus disease 2019 (COVID-19) pandemic has spread rapidly across the
globe. It has caused a global mental health crisis and continues to stretch the health
care system to its limit. As of August 15, 2022, more than 580 million confirmed
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cases and 6 million deaths have been reported worldwide (1).
On November 26, 2021, the World Health organization (WHO)
declared the Omicron (B.1.1.529) variant as a global concern
based on the advice of the WHO’s Technical Advisory Group
on SARS-CoV?2 Virus Evolution (2). The Omicron variant is the
most transmissible among all existing SARS-CoV-2 strains and
has become the dominant strain in many countries. Moreover,
this highly infectious strain has caused numerous difficulties in
the control and management of COVID-19.

Hong Kong’s overall COVID-19 tally currently stands at
1,421,918 reported cases, with 9,569 fatalities, as of August
15, 2022 (3). The Omicron variant has caused a fifth wave
of the pandemic, pushing Hong Kong’s health care system
to the brink of collapse. A total of 1,409,287 COVID-19
cases and 9,356 deaths have been recorded since the fifth
wave December 31, 2021 (3). Hong Kong’s public health care
system has been overwhelmed and short-staffed before the
pandemic emerged (4). With the unpredictable nature of the
COVID-19 pandemic, there is a constantly changing demand
for nurses, which has been epitomized by the fifth wave of
COVID-19 in Hong Kong. Hong Kong seems to have an
effective response to deal with the pandemic by implementing
a “zero-tolerance” policy since 2020. However, owing to the
highly contagious Omicron variant in Hong Kong in late 2021,
there is an unprecedented surge in the number of older and
critically ill patients with COVID-19 amid the fifth pandemic
wave, further adding burden on the health care system (5).
In addition, the entire nursing workforce is currently facing a
significant challenge as the fifth COVID-19 wave in Hong Kong
has exacerbated the shortage of nurses and other health care
professionals. Health care professionals, particularly nurses, are
at increased physical and psychological risks due to direct
patient care (6-8). A study reported that nurses are experiencing
unprecedented psychological distress and burnout amid the
pandemic (9). These may be attributed to elevated occupational
risks, including occupational infections with COVID-19, limited
resources, having to work in understaffed clinical areas,
disruption to work-life balance, stigma, and discrimination
(10). A meta-analysis of 55 cross-sectional studies involving
189,159 participants belonging to the general population and
the health care sector across countries reported that 16.0%
of the participants experienced depression symptoms, 15.2%
experienced anxiety symptoms, and 22.0% experienced post-
traumatic stress symptoms amid the COVID-19 pandemic (11).
Of note, a study found that nurses reported more severe
symptoms of insomnia and psychological distress than other
health care professionals (12). Moreover, frontline jobs may
contribute to the risk of poor psychological wellbeing (12, 13) as
health care professionals engaged in direct diagnosis, treatment,
and care of patients with confirmed/suspected COVID-19 (12).

A few studies have reported health care professionals’
experiences of caring for patients with COVID-19 during the
early stages of the COVID-19 outbreak (14-17). The fifth
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wave of COVID-19 has significantly overburdened the health
care system. Health care professionals continue to experience
significant levels of psychological distress during this ongoing
outbreak. However, to the best of our knowledge, no study
has explored the psychological experiences of nurses during
the most recent outbreak of the highly transmissible Omicron
variant in Hong Kong. It is crucial to bridge this gap in the
literature to design and provide appropriate interventions to
address the psychological needs of nurses in Hong Kong during
the continuing global pandemic. Therefore, this study aimed to
explore the nurses” psychological experience amid the Omicron
wave in Hong Kong.

2. Materials and methods

2.1. Aim, study design and participants

This exploratory qualitative study was conducted to explore
the psychological distress experienced by nurses during the
fifth wave of the COVID-19 pandemic in Hong Kong. A
research nurse first recruited nurses through word-of-mouth
sampling (i.e., passing information regarding this study within
the communication network of nurses via a professional nursing
organization). This was then followed by the use of a purposeful
and snowball sampling technique to recruit registered nurses
in different acute hospitals in Hong Kong; i.e., one interviewee
provided the name of at least one more potential interviewee for
recruitment, and so on. The inclusion criteria were as follows: (i)
working as a nurse at a hospital or in other clinical settings; (ii)
providing care to patients with confirmed/suspected COVID-19,
and (iii) an ability to communicate in Cantonese.

2.2. Data collection

To guide each interview, a semi-structured interview
guide with key questions and specific probes was developed
by an expert panel. This panel included two professors,
an assistant professor, and two postdoctoral fellows, all of
whom had extensive experience in conducting qualitative
research. We referenced the World Health Organization’s
definition of health, “Health is the state of complete physical,
mental and social health, not just the absence of disease
or infirmity” to develop our interview guide (18). Moreover,
psychological distress is defined as a state of emotional distress
caused by exposure to stressful events that pose a threat to
an individual’s physical or psychological wellbeing (19). In
addition, according to a systematic review published in 2021,
factors associated with psychological distress in healthcare
workers during an infectious disease outbreak include: physical,
psychological and social factors, work role and experience,
coping styles, and organizational support (20). Therefore, the
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guide (Supplementary File 1) focused on the following areas: (i)
Nurses” general experience when taking care of patients with
suspected/confirmed COVID-19; (ii) the impact of COVID-19
on their psychological; (iii) the impact of COVID-19 on their
social and physical wellbeing; (iv) the impact of COVID-19
on their nursing role and practice; and (v) strategies employed
to cope with the psychological distress. To ensure consistency,
all interviews were conducted over the telephone by the co-
first authors (ATC and LLKH) experienced in conducting
qualitative interviews. ATC and LLKH are both females,
registered nurses and have received training in conducting
qualitative research during their postgraduate studies. The
interviewers did not have any relationship established with
the participants prior to study commencement. Eligible nurses
were invited to attend the one-to-one semi-structured telephone
interviews. Demographic data, including age, sex, marital status,
education level, professional position, years of experience as a
nurse, and work department, were collected before the start
of the interview. Each interview was audio-recorded with the
participants’ consent. Data collection was conducted until data
saturation was reached, indicating that the interviews no longer
extracted new information (21).

2.3. Ethics considerations

This study involving human participants was reviewed
and approved by The Survey and Behavioral Research Ethics
Committee of the Chinese University of Hong Kong (reference
no: SBRE-21-0773) and was conducted according to the
tenets of the Declaration of Helsinki: Ethical Principles for
Medical Research Involving Human Subjects. Prior to the study
commencement, the purpose and process of the study were
explained to all nurses. The nurses provided their written
informed consent to participate in this study. The nurses were
assured of complete anonymity and confidentiality of their data
and received an explanation about their right to withdraw from
the study at any point without stating a reason.

2.4. Data analysis

The qualitative data were transcribed verbatim and analyzed
using thematic analysis (22). First, the two researchers (ATC and
LLKH) read the transcripts line-by-line to familiarize themselves
with the entire data set. Next, a set of initial codes was generated
by systematically collating the data features. Codes with similar
meanings were condensed and sorted to potential themes. The
initial themes were then further reviewed to ensure internal
coherence before finalizing a set of themes and subthemes. Any
discrepancies in the coding decisions were resolved by further
discussion with another researcher who checked the consistency
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and coherence of the thematic codes to ensure that an agreement
was reached.

2.5. Rigor and trustworthiness

To enhance the rigor and trustworthiness of the study,
several strategies were employed. First, to minimize investigator
bias during the data analysis, all researchers were interviewed
by an independent expert to reflect on and report any
predispositions that might affect the interpretation and
presentation of the findings (23). Second, a reflexive journal
was used to document the process and context throughout the
research process to increase transparency (24). Third, to ensure
the dependability of the findings, discussion among the research
team during the data interpretation phase was continued until
consensus on themes was reached (25). This study was reported
following the Consolidation criteria for reporting qualitative
research (COREQ) checklist (26) (Supplementary File 2).

3. Results

Twenty-nine nurses were approached, of which 22 (14
female and 8 male nurses; average age, 36.7 £ 8.5 years) nurses
agreed to join the study (with a response rate of 75.9%) and
were interviewed between June and July 2022. Interviews lasted
35-47 min. Table 1 presents the demographic characteristics
and clinical experiences of the participants. Four main themes
emerged from the collected data.

3.1. Theme 1: Intense fear, worry, and
anxiety

3.1.1. Subtheme 1.1: Fear of oneself and their
family members contracting COVID-19

Many participants expressed their fear of contracting
COVID-19 through close contact with hospitalized patients
with COVID-19. They mentioned that they were exposed to a
contaminated environment containing patients with confirmed
COVID-19, potentially infected patients, and their colleagues
(who also may have been infected). In particular, some
participants were worried that they were at an increased
risk of infection when their colleagues tested positive for
COVID-19. Most of them felt anxious and feared the
associated consequences.

“As an emergency nurse, I'm exposed to a high-risk
environment when providing close direct care for patients.
It’s inevitable to feel intense anxiety and worry about myself
contracting COVID-19, particularly when I realized that
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TABLE 1 Participants’ demographic and work characteristics.

Characteristics n (%)

Age (years)

20-29 4(18.2)
30-39 11 (50.0)
40-49 5(22.7)
50-59 2(9.1)
Sex

Male 8(36.4)
Female 14 (63.6)
Marital status

Single 8 (36.4)
Married 14 (63.6)
Education attainment

Bachelor’s degree 7 (31.8)
Master’s degree 12 (54.5)
Doctoral degree 3(13.6)
Year of working experience

1-5 3(13.6)
6-10 9 (40.9)
11-15 3(13.6)
>15 7 (31.8)
Position

Registered nurse 13 (59.1)
Advanced practice nurse 7 (31.8)
Ward manager 1(4.5)
Nurse consultant 1(4.5)
Department unit

Accident and emergency department 8(36.4)
Isolation ward 3(13.6)
Intensive care unit 4(18.2)
Medical ward 3(13.6)
Surgical ward 2(9.1)
Others 2(9.1)

‘ my colleagues were confirmed [to be infected]. You know

the infection may have multiorgan effects on our body.
Participant 5.

Most participants expressed their fear of infecting their
family members or friends; therefore, they decided to move
away from their families to minimize the risk of spreading the
infection to their family members and loved ones.
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“I was so worried that I would infect my family members
and friends, and I decided to move into a duty room; during
that critical moment, I was not at home to see my husband
or my kids for nearly one month. It was first at Easter that I
went back home as the number of hospitalized patients was
gradually decreasing at that time.” Participant 16.

3.1.2. Subtheme 1.2: Worry and anxiety
induced by resource shortages

All the participants highlighted their concerns about
resource shortages, including the insufficient availability of
personal protective equipment to minimize their exposure
to infection at the workplace amid the COVID-19 outbreak
This resource shortage posed a threat to their physical and
psychological wellbeing.

“There is inadequate protective gear, including N95
masks and personal protective equipment, to ensure our
safety. Imagine you are required to enter airborne infection
isolation rooms without adequate protective gear; we were
only given surgical masks and face shields to protect ourselves
at the time. How can we rest assured that we are safe under
such conditions? We are working under threats and worry
about the infection risk.” Participant 4.

Many participants described that there was a limited
number of isolation wards and rooms with negative pressure
to provide care to suspected/confirmed cases, hence inducing
worry and anxiety.

“The
established amid the Omicron surge. Due to the high case

surveillance/isolation wards were not well-

‘ load, rooms with negative pressure were insufficient to
accommodate the confirmed patients. My colleagues and I
were all working with anxiety and worry.” Participant 15.

3.2. Theme 2: Feeling worn out and
psychologically distressed

3.2.1. Subtheme 2.1: Mental exhaustion and
distress due to the increased case load and
staff shortage

Many participants described a substantial change in their
usual health care operation scenario in response to the
rapidly changing pandemic situation in January, with the
highly contagious Omicron variant spreading through the
community. Many participants experienced immense pressure
in response to the evolving demands of COVID-19 in the
clinical setting. Owing to the increasing number of older and
critically ill patients with COVID-19 during the fifth wave,
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all of the participants experienced worn out induced by the
increased workload during each shift and ever-evolving COVID-
19 protocols.

“I felt worn out as the Omicron outbreak ripped through
the city. I work in a surveillance ward, which was responsible
for accepting every patient admitted into the hospital for
COVID-19 screening and triaging them to other wards after
receiving their test results. At the beginning of the fifth
wave, many infected people rushed to public hospitals to get
treatment as the government advised them to do so. Every staff
member was busy: we had to take care of around 16 patients
alone, nearly double the number than usual; we could not
manage to squeeze in time for lunch/dinner and even had no
time for a toilet break throughout our shift.” Participant 14.

Several participants mentioned that many of their colleagues
were infected during the early stages of the Omicron outbreak,
causing significant staff shortages. The health care professionals
were physically and psychologically exhausted, which in turn
resulted in intense distress and mental exhaustion.

“Due to the surge of the Omicron wave since late
February, which was the toughest time we had experienced,
there were increasing COVID cases among health care
professionals, leading to staff shortages. There were at least
50,000 cases daily in early March, yet at least 10 staff members
were being infected in my ward at that moment. In my
hospital, there were at least 100 health care professionals
infected. Because we originally had barely enough manpower
in each shift, losing one or two of them would be very difficult
for us. To manage their burden, we must work continuously;

everyone was burning out.” Participant 4.

Some participants described that due to the surge of the fifth
wave of the pandemic, there was a rising rate of COVID-19
patients in hospitals, which has resulted in an overall increase
in the workload of the health care professionals.

“I could still remember that nine of the 16 public hospitals
had reached full occupancy in late March. I believe that both
the health care professionals and patients have been stretched
to the limit by the overloading capacity in hospitals with
long waiting times. Hundreds of infected older adults in need
of treatment and oxygen had no alternative but to stay in
the A&E, in corridors, as there were no vacancies in the
isolation/surveillance wards.” Participant 1.

3.2.2. Subtheme 2.2: Feeling worthless,
helpless, depressed, and frustrated

Most participants expressed that they felt worthless and
helpless when they witnessed many patients with COVID-19 did
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not receive prompt and appropriate care/treatment during the
fifth wave.

“Frankly speaking, it’s like a living hell. When seeing

patients lying on the ground, you feel so helpless and worthless

‘ to offer care for them. They were like waiting to die, no food,

no medicine, and no one was available to offer care for them.”
Participant 2.

Some participants exhibited feelings of depression
and frustration when they were unable to provide quality
care that met their own high standard to patients with

confirmed/suspected COVID-19 due to the high workload.

“The outbreak was a mess. I felt upset and powerless; after
5 years of being a nurse, I suddenly felt like I knew nothing, I
felt unable to help my patients. I broke down and cried, not
for myself, but because of the pitiful sight of the patients. That
really was the worst experience and most frustrating moment
we all had.” Participant 9.

“There were many older adults waiting in the cold
weather in temporary holding areas outside hospitals, with
delayed treatment. It’s really unbearable and difficult; we feel
like we could be doing more, and I know we can’t. I felt like
rubbish while working.” Participant 11.

3.2.3. Subtheme 2.3: Lack of support and low
job satisfaction

Some participants revealed that they did not feel understood
or supported by their seniors, ward managers, or department
heads. They had no opportunity to express their concerns,
unmet needs, and expectations to the organization.

“I'would expect our managers to spend time with us in the
ward. Even if they do not help, they can just motivate us and
support us. But they haven’t; we feel lonely.” Participant 20.

Many participants expressed that there was a lack of support
for their wellbeing and workplace safety from the organization
amid the fifth wave of COVID-19.

“Staff’s safety and well-being should be the Hospital
Authority’s top priority. However, we don’t feel it. The
‘ manager only asked us to wear N95 masks and gowns after
the large-scale outbreak in the fifth wave; this never happened

in advance as a precaution to protect staff.” Participant 18.

Some were also concerned about the constantly changing
treatment guidelines and policies, which made them feel
overwhelmed and unsure as to how to adhere to those
guidelines, posing negative impacts on the quality of
patient care.
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“We are disappointed with hospital authorities for their
slow response and unclear staff instructions, guidelines, and
‘ protocols; these could change multiple times, which would lead

to confusion among health care professionals. It would also
affect patient care.” Participant 19.

Some participants felt alienated from their profession and
expressed that they may quit nursing and reconsider their career
path due to low job satisfaction.

“I'no longer wanted to continue in the nursing profession.
I mean, I am discouraged by how the profession has been
regarded.” Participant 10.

“Many colleagues have left during the pandemic: some
have emigrated to other countries, while some have moved to
private hospitals. I am still making up my mind about whether
to resign or not. I had low work satisfaction in the recent half
year.” Participant 4.

3.3. Theme 3: Impact on psychosocial
and physical health

3.3.1. Subtheme 3.1: Reduced social
life/activities

Many participants reported that they tended to stay and
work at the hospital continuously and arranged a hotel-based
isolation/quarantine during the fifth wave of the pandemic to
minimize the risk of infecting their family members and friends.

“I have had nearly no social life since the fifth wave. I
didn’t go back home as I know I'm at high risk; I don’t want
to spread to others, so I chose to stay at a hotel after work.”
Participant 10.

Some revealed that in addition to the social distancing
measures imposed by the government, the nature of their
work further hampered their social life and activities during
the pandemic.

I never dated my friends when I was deployed to an
isolation ward. I saw that my friends were hanging out with

each other on the social media—they were so happy and I'm
so lonely. No social life at all.” Participant 2.

3.3.2. Subtheme 3.2: Perceived stigma of being
a nurse and loneliness

Owing to the heightened fear among the public, some
participants worried about being stigmatized or discriminated
against because of being a health care professional during the
COVID-19 pandemic. They perceived some forms of stigma in
their daily life from their neighbors, partners, and friends, who

Frontiersin Public Health

154

10.3389/fpubh.2022.1023302

maintained an emotional distance from them. All of these factors
induced a feeling of loneliness, which in turn jeopardized their
psychosocial wellbeing.

“Some of my friends preferred not to gather during this

critical moment, especially those with kids. They were worried

‘ about the risk of contracting the virus because of my job.
Although I understand their viewpoints, I still feel upset.”
Participant 2

3.3.3. Subtheme 3.3: Muscle pain, migraine,
fatigue, stomach pain, and sleep pattern
disturbance

Most participants complained about physical discomforts,
such as shoulder, neck, and back pain; migraine; and stomach
pain after almost every shift. Some reported that these types
of discomfort were mainly aftermath of the busy working
conditions and the personal protective equipment (e.g., lack of
oxygen when wearing N95 masks). Many participants stated
that their sleep patterns were disrupted owing to the long shifts
and heavy workload and that they always experienced insomnia
and nightmares during this unprecedented period. They were
craving a break and to take leave, even for a short time, to reset
their mind and body.

“Its an experience I would compare to a world war; I
worked like a nurse in the war, encountering busy work and
urgent issues in every shift. I was very tired and experienced
frequent and severe migraine that usually lasted more than 3
hours; I felt nauseous and stomach pain during migraine. All
these impeded my thinking and daily activity.” Participant 2.

“There was a tremendous disruption in my sleeping
patterns. I always had insomnia and nightmares; my sleep
quality is so poor. This has been the greatest impact on me
since February.” Participant 5.

3.4. Theme 4: Limited options to cope
with psychological distress during the
difficult times

3.4.1. Subtheme 4.1: Lack of psychological
resources available from organizations

A majority of the participants felt that there was a lack
of psychological support from their organizations or that they
could not recognize the availability of such support. They
mentioned that they felt helpless and that their seniors or
supervisors were too busy to give them any support. Some
of them revealed that they did not have time to even explore
whether any organizational support was available and that they
were unable to obtain any related information.
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‘I am not sure whether there are any psychological
support services from the organization, at least I can’t
recognize them or have no time to explore.” Participant 7.

“We all are very busy, and no one cares about your
emotions, even your seniors or supervisors, because they are

also occupied by a heavy workload.” Participant 2.

3.4.2. Subtheme 4.2: Necessity to find ones’
own ways to cope

Most of the participants expressed that the stressful working
environment made them feel frustrated at times and that it was
important for them to find their own ways to cope with the
issues. The most reported coping strategies included video or
phone calls with family and friends and chats with colleagues.
They treasured the time spent with their family and friends,
which provided them with a lot of psychological support.
In addition to support from family and/or friends, some of
them also found other coping strategies that could relieve
their psychological distress (e.g., playing phone games, singing,
writing diaries, or watching movies).

“As I work in the dirty team, I need to self-quarantine
during or after work to protect my family and friends. Of
course, I feel frustrated and lonely sometimes. Luckily, the
advanced development of technology allows me to chat with
my family and friends via video calls. This gives me the most
support for continuing my work.” Participant 8.

“I don’t know what the proper way to cope with my stress
is. Playing phone games is the only way for me to relieve my
psychological distress.” Participant 11.

. Discussion

To the best of our knowledge, this is the first qualitative
study that explored the psychological distress faced by nurses
in Hong Kong during the fifth COVID-19 pandemic wave
caused by the Omicron variant. The pandemic has not only
affected public health and the global economy but also caused
a remarkable mental health crisis (27-29), in which challenges
faced by health care professionals are the greatest. Our findings
revealed that nurses are highly vulnerable to COVID-19, given
that the highly contagious Omicron variant has not only
caused severe and far-reaching repercussions to the health care
system but also detrimentally impacted the psychosocial health
of nurses. Our findings highlighted that nurses experienced
psychological distress amid the COVID-19 pandemic, including
feeling worn out, stress, depression, anxiety, worry, fear, and
frustration. These findings are consistent with those of previous
studies, which imply that the psychological distress experienced
by nurses may be largely attributable to the fear associated
with the novel coronavirus disease, close personal exposure to
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infected patients, and elevated stress when caring for patients
with suspected/confirmed disease (13, 30). In particular, the
findings are supported by a cohort study comprising 158,445
health care professionals and 229,905 of their household
members which reported that the risk of hospital admission
during the pandemic was 3 times and 2 times higher among
the health care professionals and their household members,
respectively, as compared with the general population (29). The
increased infection risk to health care professionals and the
risk of them transmitting the infection to the community could
be one of the major factors that caused psychological distress
among nurses, as shown in our findings. This pressing issue
requires prompt attention from the concerned stakeholders to
formulate policies that emphasize the importance of workplace
safety and to reduce the occupational risks associated with the
health care field and the resultant risk of transmission to health
care professionals’ families and the community at large.

Insufficient resources in the clinical setting, particularly the
number of isolation facilities, availability of personal protective
equipment, low work satisfaction, and lack of organizational
support, may also be plausible causes of psychological distress
among the nurses. Our findings showed that nurses caring
for COVID-19 patients may develop fatigue, feeling worn
out, anxiety, and mental exhaustion, which corroborates the
findings of previous studies (12, 31-33). Another study similarly
reported that health care professionals are prone to depression
and post-traumatic stress symptoms owing to the COVID-19
pandemic (33). It is noteworthy that 90% of the health care
professionals in Hong Kong with a high exposure risk in clinical
settings reported mental health problems during the severe
acute respiratory syndrome (SARS) outbreak in 2003 (34). Many
nurses reported increased levels of anxiety, depression, and post-
traumatic stress disorder after the SARS outbreak (35). Of note,
some nurses who had been exposed to SARS still required
prolonged treatment for their depression and post-traumatic
stress symptoms (36). Despite the previous experience of such
a large-scale public health crisis in Hong Kong, there is still
a lack of resources and psychological support for health care
professionals during the COVID-19 pandemic. Nurses still work
under immense pressure amid the pandemic which jeopardizes
their psychological wellbeing and may lead to compromised
quality of care. This reflected that the ingrained problems in the
healthcare system in the preparation for public health crises have
not been solved since the SARS outbreak.

Offering psychological support is pivotal to addressing the
unmet psychological needs of nurses worldwide and reducing
their psychological distress during the pandemic, particularly
when they are working under high levels of workplace stress.
Consistent with findings in other countries (37, 38), our findings
also underscore the pressing need for providing psychological
support (especially from the organizations/government) for
the nurses, as most nurses in this study reported lack of
organizational support to cope with the psychological distress
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during the pandemic. It is worth noting that such organizational
support can empower the nurses and hence foster them to cope
with the workplace stress more effectively, in additional to self-
care and peer support. A multi-faceted approach is warranted
to improve and optimize nurses’ psychological health (37). This
approach may include different components at different times,
with strategies for prevention and treatment at various levels,
including individual levels by further enhancing the ability
of self-care and improving the availability of peer support;
organizational levels by offering support or training to enhance
the emotional wellbeing and mental health of nurses; and
governmental levels by optimizing the health care policies
(e.g., improving labor shortage in nurses). All these strategies
can prepare nurses, hospitals, and governments for the future
possible large-scale public health crisis.

In particular, to provide appropriate psychological support,
hospitals should arrange psychological counselors to regularly
visit the health care staff and listen to their concerns and
stories (39). Meanwhile, it is crucial to enhance the resilience
among health care professionals in the face of this public health
crisis (40). Resilience, an important psychological construct, is
regarded as one’s ability to sustain psychological and physical
wellbeing in the face of adversity by rebounding from hardship
(41, 42). Prior studies have found that building resilience
in nurses serves as a protective factor against many mental
health problems, such as anxiety and depression, which in turn
create beneficial patient outcomes (43, 44). Yet, psychological
interventions that aim to foster or enhance psychological
resilience in nurses are lacking worldwide (40). Indeed,
organizations may provide resilience-promoting interventions
for the nurses or other health care professionals to enhance their
resilience level and psychological wellbeing amid the pandemic.
Appropriate training and resources should also be provided to
the nurses for enabling them to access supportive networks (40).
For instance, the National Health Service in the United Kingdom
offers a national outreach service to nurses for rapid access to
mental health support (37). These organizational supports or
outreach services could improve the coping ability and promote
psychological wellbeing of nurses, especially during such a large-
scale public health crisis.

The limitation of this study was the use of the snowball
sampling technique to recruit registered nurses from public
acute care hospitals, which may result in sampling bias.

5. Conclusion

The COVID-19 pandemic has caused widespread disruption
of the global health care system and has affected the psychosocial
wellbeing of nurses in Hong Kong. Our study findings
may provide concerned stakeholders with useful insights into

Frontiersin Public Health

156

10.3389/fpubh.2022.1023302

reducing the psychological distress experienced by nurses in
Hong Kong. Appropriate psychological interventions should be
provided to improve the psychological wellbeing of the health
care professionals amid the COVID-19 pandemic.
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Introduction: Healthcare workers (HCWs) have been continually exposed to patients
with COVID-19 and are at higher risk of contracting the disease. Their psychological
health is important for overall wellbeing and productivity, which could lead to a
reduction in human errors during the pandemic crisis. This study aimed to measure
the level of concerns, work practices, adequacy of preventive measures among HCWs,
and the impacts on their life and work, including mental health status during the
second wave of the COVID-19 pandemic in Malaysia.

Methods: An online questionnaire was distributed randomly to 1,050 HCWs from
the Ministry of Health facilities in the Klang Valley who were involved directly in
managing or screening COVID-19 cases from May to August 2020. The questionnaire
was divided into five domains, which were concerns, impact on life and work, practice,
perceived adequacy of preventive measures, and Revised Impact of Event Scale (IES-
R). Logistic regression was used to identify sociodemographic predictors of the five
domains.

Results: A total of 907 respondents (86.4%) participated in this survey. Approximately
half of the respondents had a low concern (50.5%), most of them had a good practice
(85.1%), with 67.5% perceiving there were adequate preventive measures, and they
perceived the outbreak had a low impact (92%) on their life and work. From the IES-R
domain, 18.6% of respondents potentially suffered from post-traumatic stress disorder
(PTSD).

Conclusion: During the second wave of the COVID-19 outbreak in Malaysia,
HCWs practiced high levels of precautions and preventive measures because they
were aware of the risk of infection as an occupational hazard. With the adequate
implementation of policy and control measures, the psychological wellbeing of the
majority HCWs remained well and adequately supported.

KEYWORDS

healthcare workers, concerns, perceived impact, practices, preventive measures, stress,
COVID-19 pandemic
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1. Introduction

COVID-19 cases remain high worldwide, with approximately 6.5
million new cases reported in 7 days as of July 2022. The World
Health Organization (WHO) warned of setbacks and new hurdles
in changing viral variants and the need to gird for the epidemic to
persist for a few more years (1). The first local case was detected in
January 2020, demarcating the first wave of COVID-19 in Malaysia
(2). In March 2020, Malaysia issued its first nationwide mobility
control order due to a sharp rise in cases following the second wave of
COVID-19 (3). Klang Valley, a two-federal territory and six-district
metropolitan conglomeration on Peninsular Malaysia’s west coast,
had the most COVID-19 instances that accounted for nearly 40%
of the national cases, and it was declared a Red Zone when the
infection rose to more than 40 instances per day (2). The Ministry
of Health Malaysia (MOH) has strategized the national COVID-
19 prevention and control activities (i.e., contact tracking, close
contact screening, handling, and monitoring suspected, verified, and
under surveillance cases). Although all public and private healthcare
facilities were deployed to tackle this epidemic, the public sector
received a heavier workload and burden (4). Two public tertiary
hospitals in the Klang Valley were designated as COVID-19 hospitals
to exclusively manage active COVID-19 cases and provide critical
care services for them. While close contact screening and surveillance
activities were conducted by the primary care services involving
HCWs from district health offices and health clinics.

During disease outbreaks, HCWSs being the first responders are at
greater risk of being exposed to biological hazards and contracting
the disease. A meta-analysis of studies conducted in China, the
United States, and Italy reported that more than 10% of all patients
with COVID-19 were HCWs (5). In Malaysia, the incidence risk
ratio of HCWs acquiring COVID-19 was nearly three times higher
than the general population (6). Therefore, the risk of contracting
COVID-19 infection from their workplace and the possibility of
extending the risk to their family and close acquaintances were
the most frequent concerns among HCWs (7, 8). In addition, the
sociodemographic and occupational characteristics of the healthcare
workers (HCWs) played a role in their level of concern. Higher age,
post-graduate education, and working as a doctor were found to be
associated with high concern during previous disease outbreaks (9).
However, a previous study related to the severe acute respiratory
syndrome (SARS) outbreak found that healthcare assistants were
more concerned about their family’s and others” health as compared
to doctors (10).

With regard to COVID-19s impact on HCWs' life, a study
reported that more than 50% HCWs felt stigmatized in various
life domains such as quality of life, social contacts, and self-esteem
previous studies (11). Another study among nursing professionals

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; COVID-19,
coronavirus disease 2019; HCW, healthcare workers; ICU, intensive care unit;
IES-R, Revised Impact of Event Scale; IPC, infection protection control; MERS,
Middle East respiratory syndrome; MOH, Ministry of Health Malaysia; MREC,
Malaysian Research Ethical Committee; NIH, National Institutes of Health; OR,
odd ratio; PPE, personal protective equipment; PTSD, post-traumatic stress
disorder; SARS, severe acute respiratory syndrome; SD, standard deviation;
SPSS, Statistical Package for the Social Science software; WHO, World Health

Organization.
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found that only 12-24% of nurses had perceived a high impact of
COVID-19 on their life and family members. Nevertheless, their
perceived impacts on work were reported to be slightly higher at
40-46% (8). The perceived impact of COVID-19 to work could be
differed by job category. A study among HCWs in a teaching hospital
showed that doctors had a higher perceived impact on working
compared to nurses (12). Furthermore, another study related to the
pandemic reported that HCWs’ perceived impact on work was related
to increased workload and the need to work overtime, especially in
healthcare settings with high incidences of COVID-19 cases (13, 14).

In addition, good work practices toward COVID-19 and
compliance with infection prevention control (IPC) were reinforced
as key considerations for occupational safety and health (15). Earlier
studies among HCWs showed good practices, and IPC compliance
varied between 22 and 65% (16-18). There have been increased
practices since the pandemic. However, more training sessions were
needed on using personal protective equipment (PPE) and case
management, including treatment (19, 20). Therefore, a systematic
review was done on 20 studies that reported a higher median
(78.8%) for good practices among HCWs associated with the type
of profession, experience, age, level of education, use of personnel
protective equipment, and gender (21).

Correspondingly, the level of preparedness among HCWs is
crucial in building an appropriate response to the COVID-19
pandemic. These include strategic planning by providing support
and education, offering prompt and authoritative information, and
easing anxiety before an outbreak. A study of HCWs following
the Avian Influenza pandemic in Singapore showed that most
of them felt prepared regarding the availability of an informed
workplace preparedness plan and regular infection control activities
and the influenza vaccination program provided by the employer
(14). HCWs in healthcare facilities that admit and actively manage
confirmed cases of COVID-19 are at risk of contracting and
transmitting the disease to their family members and others. Hence,
compliance with the guidelines and policies on infection prevention
control and occupational safety and health is essential to ensure
their preparedness and protection from physical and psychological
health risks.

Apart from concerns, perceived impact, practices, and preventive
measures, there were also psychosocial impacts from long working
hours leading to distress, fatigue, and occupational burnout (15).
In addition to the increased workload during the screening and
management of patients, the requirement to wear full PPE may have
contributed to a stressful work environment that could impact the
staff’s mental health. A previous study in Canada concluded that
HCWs who worked in hospitals treating SARS cases were prone
to experience burnout, psychological distress, and post-traumatic
stress compared to those who worked in the hospital with no
SARS-related cases (22). A study conducted in a tertiary hospital in
Taiwan reported similar findings that HCWs who treated patients
in emergency settings during the SARS outbreak developed more
severe post-traumatic stress disorder (PTSD) symptoms than staff
in the psychiatric department (23). Many studies have found that
HCWs directly exposed to patients with COVID-19 in their clinical
settings were associated with a high risk of PTSD symptoms and other
psychological disorders during the pandemic (24-26).

Given the scarcity of local evidence, it is crucial to assess the
psychological health risk among HCWs who have been involved
in COVID-19 management in Malaysia since the pandemic began.
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While previous studies addressed the psychological outcomes among
HCW:s within hospital settings, our study looked into exposures from
different job categories and healthcare settings (i.e., hospital, clinic,
and health office). This study will provide information on the current
HCWS '’ situation during the outbreak and serve as a reference for
monitoring the preparedness and psychological aspects of HCWs in
the event of a disease outbreak in a developing country. The exposure
of HCWs to COVID-19 infection at workplace may increase their
concerns, impact their personal and professional lives, perceive good
practices and adequate preventive measures, and impact their mental
health. Certain sociodemographic (i.e., age, ethnicity, and family
characteristics) and occupational (i.e., nature of work, job category,
and workplace settings) factors may influence HCWs' perception
and psychological outcomes during this pandemic. Thus, this study
aimed to measure concerns, practices, perceived impact, preventive
measures, and stress among HCW s as well as describe the associated
sociodemographic and occupational factors.

2. Methods
2.1. Study design and area

This is a cross-sectional study conducted from May to August
2020 in three different settings of public healthcare facilities under the
MOH in Klang Valley. The Klang Valley area, also known as Greater
Kuala Lumpur, covers the Federal Territories of Kuala Lumpur
and Putrajaya, as well as six districts in Selangor State, including
Petaling, Klang, Gombak, Hulu Langat, Sepang, and Kuala Langat.
This study was conducted in 103 public healthcare facilities that
manage COVID-19 cases, consisting of 10 hospitals, 13 district health
offices, and 80 health clinics.

2.2. Sampling method

The list of HCWs involved with COVID-19-related activities
during the second wave of the COVID-19 pandemic was obtained
from the Occupational Health Unit of each state health department
in Klang Valley. The inclusion criteria for respondents in this study
were HCWs who had a risk of direct or indirect exposure to COVID-
19 while handling and managing patients with COVID-19 for at least
7 days during the study period. The term direct exposure used in
this study referred to the case definition on the MOH guidelines
for COVID-19 management in Malaysia, which is defined as a
person who has exposure to a probable or confirmed case within
1 m and for at least 15 min (27). While for exclusion criteria, HCWs
in government healthcare facilities outside Klang Valley and other
government healthcare facilities, which are not involved in screening
and managing COVID-19 cases, were excluded.

A total of 6,736 HCWs fulfilled the criteria and were eligible
to participate in this study. The COVID-19-related activities in
healthcare facilities vary according to the work’s nature. HCWss in
hospitals who were mostly working in the emergency department,
intensive care unit (ICU), and wards were exposed to COVID-
19 during the admission process, which persisted throughout
patients’ stay until discharge. Since the MOH designated only
a few hospitals for managing in-patient COVID-19 cases at the
time of this study, all HCWs in the specified departments were
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included. Whereas, HCWs from district health offices were involved
in various public health and clinical work such as contact tracing,
patient screening, triaging, and conducting field investigations on
COVID-19 cases and clusters. They could be exposed during sample
swabbing activities, transporting, and transferring confirmed cases
to designated hospitals. These exposures were apparent during
managing large COVID-19 clusters that required mass screening.

In this study, the questionnaire was self-administered using an
online survey tool in the form of bilingual (English and Malay
language). Each selected respondent will be given an ID number to
ensure anonymity. The respondent can answer the questionnaires
online via computers or mobile phones. Participants will take
~10-15min to complete the questionnaire. The questionnaire will
be distributed to selected healthcare facilities. Participation will
be voluntary and anonymous. The consent form and research
information have been included in the online questionnaire. The
respondent must select “agree and continue” to consent to the study.
Once all questionnaires had been filled online, automatically, the data
were recorded in a spreadsheet in an analyzable format and allowed
for tabulation and graphical representations.

All 6,736 eligible HCW's from 103 healthcare facilities were coded
and listed in Microsoft Excel. A random number was then generated
to select 1,050 participants, and the invitation to participate in this
study was emailed to them. We received 923 responses, of which 907
respondents had completed the questionnaire, and only 16 declined
to participate.

2.3. Study tool

The questionnaire was adapted from previous studies on SARS,
avian flu, and Middle East respiratory syndrome (MERS) outbreaks
(9, 14, 28). The questionnaire was structured into two parts:
The first part collected sociodemographic data on respondents,
occupations, and family history. The next part consisted of 54
items that were divided further into five domains: (i) concerns
about their involvement in managing the pandemic, (ii) practices
of control measures in workplace settings, (iii) perception regarding
the adequacy of implemented preventive measures, (iv) impact of
COVID-19 to personal and professional lives, and (v) psychological
impact of COVID-19 of stress (PTSD).

The responses in the first four domains on concerns, the practice
of control measures, perceived preventive measures, and the COVID-
19 impact were assessed using a Likert scale with 1- or 4-point
ordinal points (strongly disagree = 1, disagree = 2, agree = 3, and
strongly agree = 4). All points from each domain were summed
up and then classified into two categories based on the total point
percentage, which include low or high concern and impact, poor or
good practice, and inadequate or adequate preventive measures. The
percentage score of 75% and above was used as a cutoff between those
two categories. The cutoff point has been chosen for capturing more
samples and giving meaningful results. These first four domains were
validated at the onset of the study involving 220 samples. Cronbach’s
alpha coefficients were between 0.740 and 0.917 for all the domains
(29). The details of each of the first domains are described later.

e The first domain was about concerns by HCWs regarding
COVID-19. The questionnaire included 14 work-related items
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(nine items) and non-work-related items (five items). It was
used to measure the perceived risk of contracting COVID-19
disease through their exposure at the workplace, and the risk of
transmitting it to people close to them.

e The second domain focused on infection control prevention
practices among HCWs. The questionnaire included 15
items, including availability and adherence to the infection
control protocols, and compliance with personal protection
equipment (PPE).

e The third domain was about the implementation of preventive
measures at the workplace. The questionnaire included
eight items on the provisions to protect HCWs through
infection control measures, implementation of clear policies
and protocols of infection control at the workplace, and about
staff adherence.

e The fourth domain measures the impact of COVID-19 on
the HCWS’ personal (three items) and works life (four items),
including perceived social stigmatization and issues at the
workplace, such as conflict, stress, and high workload.

The last domain was on the psychological impact of COVID-
19 using 10 items from the Revised Impact of Event Scale (IES-R).
The IES-R was chosen to assess psychological impact by reviewing
the degree of distress among respondents (30). The rationale for
choosing IES-R was due to short, self-administered questionnaires
that can be answered by those individuals exposed to traumatic events
regardless of their health status. Moreover, the criteria delineated in
the Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-1IV) to assess PTSD were incorporated in the questions
(31). It reviewed the intrusive and avoidance symptoms at least 7 days
after HCW's were exposed to COVID-19 cases, and the components
are interpreted as a total score to be used for preliminary diagnosis
of PTSD. We used 10 items questionnaire to assess four intrusion
items, five avoidance items, and one hyperarousal item (32). This last
domain was assessed according to the original scale of 0- or 5-point
ordinal points that range from “not at all” to “extremely” (33). The
interpretation of 10 items questionnaire for a total score of 15 and
more is categorized as “more likely” to have PTSD. Those who scored
<15 were grouped into “less likely” to have PTSD. This IES-R domain
was already validated for both languages (29, 30, 32). The scale of
having internal consistency can be implied when Cronbach’s alpha is
higher than 0.7. Cronbach’s alpha for the three subdomains ranged
from 0.87 to 0.92 (31).

2.4. Study analysis

The analysis was carried out using Statistical Package for
the Social Science software (SPSS) version 24.0. Categorical data
were described by frequency and percentage distribution, while
continuous data were described using mean and standard deviation
(SD). Logistic regression analysis was performed between each
sociodemographic variable with all five domains to identify the
covariates for the best-fit model. Variables with a p < 0.25 were
selected and included in the final model (34). A multivariate
analysis was conducted using binomial logistic regression
with the selected variables to calculate the adjusted odds ratio

(AOR) with a 95% confidence interval (95%CI). The dependent
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variables chosen in logistic regression were high concern and
impact, good practice, adequate preventive measures, and more
likely to have PTSD coded as 1. A p < 0.05 was considered
statistically significant.

2.5. Ethics consideration

Ethics approval is required before the commencement
of research within the MOH’s healthcare facilities and
involving HCWs. The Medical Research and Ethics Committee
(MREC) approved the ethical study under reference number
KKM/NIHSEC/P20-715(6). All participants were anonymous,
with no personal identifiers in any part of the analysis or report.
Respondents who consented could proceed to the next part of
the online survey and were required to answer all questions
before submission. Participants who refused were excluded from
further analysis.

3. Results

A total of 1,050 HCWs were randomly selected to participate
in this online survey, and the response rate was 86.4%, involving
907 respondents. As shown in Table 1, the majority of respondents
were women (62.6%), Malay ethnicity (80.7%), and married (73.2%)
with children (64.8%). Most respondents were between 30 and 39
years old (51.8%) with a mean £ SD age of 33.71 & SD 6.684
years. In terms of the workplace, more than half of the respondents
were from health clinics (56.1%), followed by hospitals (27.9%) and
district health offices (16%). Approximately one-third of respondents
were allied health staff (33.6%) with a duration of work of more
than 5 years (67.1%). In addition, most of the respondents had
direct contact with COVID-19 confirmed cases at their workplace
(86.1%), with more than one-quarter of them having frequent contact
of more than 3 days per week (25.6%). Most of the respondents
have low concern (50.5%), good work practice (85.1%), perceived
adequate preventive measures (67.5%), and low impact (92%), as
shown in Figure 1. For the IES-R domain, the majority (81.4%)
of respondents were less likely to suffer from PTSD. The details
of respondents’ responses according to each item for concerns,
practice, preventive measures, impact, and IES-S are tabulated in
Supplementary material.

Table 2 shows that five out of nine variables had a p < 0.25
based on univariate analysis: ethnicity, number of children, facility
type, profession, and frequency of direct contact. Based on ethnicity,
Indian respondents were 2.4 times more likely to score higher
practice than Malay respondents (95% CI 1.03-5.70, p < 0.05).
The odds for Chinese and others ethnicity for more likely PTSD
were two times higher than Malay and Indian. Respondents with
more than three children had two times higher odds of perceived
adequate preventive measures than respondents with no child (95%
CI 1.16-3.70, p < 0.05). Based on facility type, respondents from
health clinics had 30% more odds of perceived adequate preventive
measures than respondents from hospitals (95% CI 0.97-1.83, p <
0.05). Respondents from district health offices had two times the
odds of having “more likely PTSD” as respondents from the hospital
(95% CI 1.13-3.03, p < 0.05). Based on profession, nurses and allied
health staff had 2- and 1.6-times higher odds for high perceived
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TABLE 1 Distribution of respondents based on the demographical and
occupational characteristics.

Variables n (907) %

Gender

Male 339 37.4
Female 568 62.6
Age

Below 30 years old 292 32.2
30-39 years old 470 51.8
40 and above 145 16.0
Ethnicity

Malay 732 80.7
Chinese 50 5.5

Indian 85 9.4
Others 40 44
Marital status

Single 234 25.8
Ever married 673 74.2
No. of child

No child 319 352
1-3 children 506 55.8
More than 3 children 82 9.0
Healthcare facilities

Hospital 253 27.9
Health clinic 509 56.1
District health office 145 16.0
Profession

Doctors 297 327
Nurses 258 28.4
Allied health staffs 305 33.6
Others 47 5.2

Years of service

<3 years 111 12.2
3-5 years 187 20.6
6-10 years 325 35.8
>10 years 284 313
Direct contact frequency

No direct contact 191 21.1
6-7 days a week 209 23.0
3-5 days a week 275 30.3
>3 days a week 232 25.6

adequate preventive measures compared to doctors (95% CI 1.38-
2.85, 95% CI 1.15-2.26, p < 0.05). The odds of “high concern”
were much higher with increased frequency of direct contact. For
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FIGURE 1
Percentage of concerns, practice, adequacy of preventive measures,
impact, and IES-R score among HCWs in Klang Valley.

respondents with frequent direct contact with patients with COVID-
19 (6-7 days a week), the odds of high concern, high work practice,
and perceived adequate preventive measures were nearly 2-3 times
higher compared to respondents with no direct contact.

The binomial logistic regression analysis between all domains
with sociodemographic variables found that ethnicity, type of
healthcare facilities, professions, years of service, and frequency
of direct contact with patients with COVID-19 were fitted in
the final model, as shown in Table 2. The Hosmer-Lemeshow
test was not significant for all the models (p > 0.05), and the
classification table showed that the overall model was correctly
classified with a percentage of more than 70%. From the
analysis, the respondents with a direct contact frequency of 6-
7 days a week had higher odds of having higher concern, good
practice, perceived adequate preventive measures, and higher impact
than respondents with a direct contact frequency of <6 days
a week.

From the IES-R domain, the respondents with more than three
children had 56% fewer odds of having PTSD. Based on occupational
factors, nurses are two times more likely to suffer from PTSD
compared to other professions (95% CI 1.13-2.99, p < 0.05).
Meanwhile, respondents from the district health office were two
times more likely to suffer from PTSD than hospital HCWs (95%
CI 1.25-3.64, p < 0.05). The odds of using PPE were higher among
nurses and allied health staff (1.8 and 1.5 times, respectively), than
among doctors. Chinese respondents had two times the odds of
likely suffering from PTSD compared to Malay respondents (95% CI
1.16-4.69, p < 0.05). Respondents with direct contact with patients
with COVID-19 (6-7 days a week) had three times the odds for
high concern and 2.5 times the odds for high impact compared to
the respondent with no direct contact (95% CI 1.98-4.68, 95% CI
1.08-5.57, p < 0.05).
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TABLE 2 Sociodemographic and occupational factors associated with concern, practice, preventive measure, impact, and IES-R domain.

VEIETIES

Ethnicity

Concern

OR (95% Cl)

AOR (95% CI)

Practice

OR (95% Cl)

AOR (95% Cl)

Preventive measure

OR (95% Cl)

AOR (95% CI)

Impact

OR (95% Cl)

AOR (95% CI)

IES-R

OR (95% Cl)

AOR (95% Cl)

Malay

1

1

1

1

1

1

1

1

1

1

Chinese

1.04 (0.58-1.84)

1.23 (0.66-2.28)

1.35 (0.56-3.25)

1.09 (0.43-2.78)

0.43* (0.24-0.77)

0.58 (0.31-1.07)

1.86 (0.80-4.31)

1.63 (0.64-4.10)

2.02* (1.07-3.81)

2.33* (1.16-4.69)

Indian

0.52* (0.33-0.83)

0.58* (0.35-0.96)

2.43* (1.03-5.70)

2.40 (0.99-5.85)

0.72 (0.45-1.14)

0.97 (0.59-1.60)

0.42 (0.13-1.36)

0.39 (0.11-1.32)

0.93 (0.51-1.70)

1.14 (0.59-2.18)

Others

0.87 (0.46-1.64)

1.04 (0.53-2.03)

0.64 (0.29-1.37)

0.72 (0.32-1.62)

0.59 (0.31-1.12)

0.59 (0.30-1.15)

1.27 (0.44-3.68)

1.43 (0.47-4.32)

2.02* (1.00-4.08)

1.62 (0.78-3.39)

No. of children

No child

1

1

1

1

1

1

1

1

1

1

1-3 children

1.23 (0.93-1.62)

1.29 (0.95-1.76)

0.76 (0.51-1.14)

0.82 (0.53-1.26)

1.11 (0.83-1.49)

0.94 (0.68-1.30)

1.02 (0.61-1.70)

0.92 (0.52-1.62)

0.75 (0.53-1.06)

0.77 (0.52-1.12)

>3 children

0.99 (0.61-1.60)

0.96 (0.57-1.62)

1.23 (0.57-2.64)

1.23 (0.55-2.73)

2.07* (1.16-3.70)

1.59 (0.87-2.92)

0.73 (0.27-1.97)

0.62 (0.22-1.74)

0.43* (0.21-0.90)

0.44* (0.20-0.95)

Facility type

Hospital

1

1

1

1

1

1

1

1

1

1

Health clinic

1.04 (0.77-1.40)

1.22 (0.87-1.71)

0.71 (0.45-1.14)

0.83 (0.50-1.38)

1.33 (0.97-1.83)

1.39 (0.98-1.98)

1.41 (0.79-2.51)

1.68 (0.89-3.19)

1.05 (0.70-1.57)

1.11 (0.71-1.73)

District health
office

0.61* (0.39-0.92)

0.65 (0.42-1.01)

0.38* (0.22-0.65)

0.45* (0.25-0.81)

1.09 (0.71-1.67)

1.17 (0.74-1.85)

0.92 (0.39-2.12)

1.21 (0.50-2.93)

1.85* (1.13-3.03)

2.13* (1.25-3.64)

Profession

Doctors

1

1

1

1

1

1

1

1

1

1

Nurses

1.38 (0.99-1.93)

1.16 (0.81-1.68)

0.97 (0.59-1.60)

1.08 (0.63-1.85)

1.99% (1.38-2.85)

1.81* (1.22-2.68)

1.27 (0.72-2.25)

1.18 (0.63-2.21)

1.38 (0.89-2.12)

1.84* (1.13-2.99)

Allied health
staffs

1.27 (0.92-1.76)

1.13 (0.79-1.62)

0.68 (0.43-1.07)

0.81 (0.49-1.33)

1.61* (1.15-2.26)

1.48* (1.02-2.15)

0.64 (0.34-1.22)

0.56 (0.28-1.12)

1.36 (0.89-2.06)

1.42 (0.89-2.29)

Others

1.07 (0.58-1.98)

0.83 (0.43-1.62)

0.42* (0.19-0.87)

0.51(0.23-1.13)

1.64 (0.84-3.20)

1.43 (0.71-2.86)

1.01 (0.34-3.05)

0.86 (0.27-2.76)

0.93 (0.39-2.20)

1.13 (0.46-2.79)

Direct contact frequency

None

1

1

1

1

1

1

1

1

1

1

6-7 days a week

2.78* (1.85-4.16)

3.04* (1.98-4.68)

1.75% (1.02-3.01)

1.84* (1.04-3.28)

1.68* (1.11-2.55)

1.77% (1.14-2.76)

1.92 (0.87-4.20)

2.45* (1.08-5.57)

0.99 (0.59-1.68)

1.01 (0.59-1.75)

3-5 days a week

L71% (1.18-2.49)

1.69 (1.15-2.49)

1.46 (0.89-2.38)

1.4 (0.87-2.38)

1.48% (1.00-2.17)

1.54% (1.03-2.29)

1.73 (0.81-3.71)

1.87 (0.86-4.06)

1.28 (0.79-2.06)

1.38 (0.84-2.25)

>3 days a week

1.39 (0.94-2.05)

1.41 (0.94-2.12)

1.61 (0.96-2.71)

1.75 (1.02-3.00)

1.38 (0.93-2.06)

1.47 (0.97-2.23)

1.62 (0.73-3.56)

1.67 (0.74-3.75)

1.06 (0.64-1.75)

1.09 (0.65-1.83)

High concern, good practice, adequate preventive measures, high impact, and more likely to have PTSD (IES-R) coded as 1. OR, odd ratio; AOR, adjusted odd ratio; *indicates a significant p < 0.05.
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4. Discussion

The COVID-19 pandemic has affected and greatly burdened the
healthcare system, particularly the frontline workers. HCWs were the
most affected, as they faced emerging unknown infectious diseases.
At the same time, they carried on the duty to deliver health services
and treatment to others. This study was done when the burden of
new COVID-19 cases in Malaysia started to climb in Klang Valley,
and the proportion of HCWs became less compared to patients.
This study found that approximately 50% of respondents have a low
concern, good practice (85.1%), with perceived adequate preventive
measures (67.5%), and perceived low impact (92%) on their life and
work from managing the COVID-19 pandemic. However, <20% of
the respondents were more likely to suffer from PTSD. Our study
further indicated that the frequency of direct contact with patients
with COVID-19 influences the odds of having high concern, high
work practice, and perceived adequate preventive measures. This
result might highlight the preparedness and resilience of the HCWs
in facing the pandemic.

During the COVID-19 pandemic, HCWs were at risk of getting
infected while working due to constant exposure (35). Their major
involvement with screening and providing treatment at all levels
of healthcare institutions puts them at risk of contracting the
disease. MOH Malaysia was very proactive and issued frequently
updated guidelines on managing COVID-19 cases and infection
protection control (IPC) measures. Therefore, even before the study
was conducted, HCWs were diligent in preventive measures as they
were trained and updated with the latest guidelines. Nearly all (96.7%)
respondents agreed that the policies and protocols implemented were
timely and easy to follow. On the other hand, it was suggested
that lack of proper PPE training would increase the risk of HCWs
exposure in the workplace (36). Our study showed more that 95%
agreed that there were adequate training for PPE applications and
supplies. This finding is varied in other countries. For example, in
Australia, most of their emergency clinicians (77.6-86.4%) reported
receiving specific training and education on COVID-19, including
PPE usage (37). While in North Central Ethiopia, only half (49.8%)
of their healthcare providers were prepared for the COVID-19
pandemic (38).

Almost half of the respondents had great concerns about the
risk of infection and mostly had good practices on wearing full
PPE and compliance with SOPs. Hospitals and health clinics had
higher concerns compared to those working in the district health
office, as their scope of work in these facilities involved direct close
contact with patients and constant exposure throughout their shifts.
HCWs involved with clinical work in hospitals and health clinics
during the pandemic had a higher prevalence of stress, fear, and
anxiety compared to HCWs in non-clinical settings (39). More than
85% of our respondents showed concerns about the possibility of
transmitting the infection to their family members and friends due
to the nature of their work as compared to other studies (39, 40). The
frequency of direct contact with patients with COVID-19 had shown
to be the predictor for higher concern and impact. This is most likely
because they were at a higher risk of infection than those with less
contact with patients with COVID-19. However, the time of exposure
influences the risk of infection. If exposure to patients with COVID-
19 occurred on day 2 or 3, the risk of contracting the disease is higher
(41). Similar findings were also shown in other infectious disease
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outbreaks, of which daily contact and exposure were more likely to
have a higher psychological impact and concern (9, 28, 39). Another
study also reported that the degree of contact with COVID-19 cases
was directly related to mental health illness (42).

Healthcare workers working at the district health office had
significantly less practice than others. This is most likely because
they did not directly examine or attend to the patient. Instead, they
are practically more involved in community-based surveillance (43).
Furthermore, HCWs working with the district health office are less
concerned than respondents from the other two types of healthcare
facilities. However, their IES-R scores were high, indicating that they
were more likely to suffer from PTSD. This could be due to an
increased workload due to a lack of human resources. To address
this issue, the government directed that healthcare personnel be
deployed to various healthcare facilities facing a manpower shortage.
This is echoed by data published by the National Institutes of
Health Malaysia (NIH), a total of 128 personnel, primarily medical
officers from health institutes, have been mobilized to various
healthcare facilities. During the study period, 44 health personnel
were mobilized to the district health office (34%) and 12 to hospitals
in the Klang Valley (44).

In this study, staff nurses and allied health personnel were
significantly more likely than doctors to implement preventive
measures. Although, according to the qualitative research conducted
by Efstathiou et al. among nurses, factors such as the high
risk of infection and vulnerability to disease were the reasons
for preventive measure implementation. The benefits of taking
preventative measures make them feel calm while attending to
patients, according to the same study (45). This is echoed by a
study in Palestine, where almost 92% of the nurses used preventive
measures while handling patients with COVID-19 (46). However,
this study found that nurses are more likely to develop PTSD. These
findings can be supported by the high level of stress that they
encountered during the pandemic. PTSD is caused by traumatic
events and can further lead to other psychological disorders. HCW's
are responsible in taking care of COVID-19 patient with longer
contact time, thus, increase their risk of infection (26). This might
lead as a contributing factor for them being more likely to adhere to
preventive measures, but at the same time, becoming a burden on
their mental health (24). Most staff nurses in Malaysia were female.
It has been supported that female participants were at high risk
of developing mental disorders in most infectious disease outbreak
studies (47-49).

Most HCWs in the study also showed a low prevalence of impact
despite increased workload and additional hours worked during
the pandemic. The likely reason for this could be the adequate
physical and emotional support they received. In the area of perceived
adequate preventive measures, most of them agreed (91.5%) that
they received emotional support when they needed help. Regarding
family support, the study found that those with more children were
56% less likely to have PTSD. These findings suggest that those with
more family members have better mental wellbeing. Some healthcare
workers may avoid the community or family when working in
COVID-19 facilities. Therefore, connecting with their relatives or
trusted people can strengthen their moral support (50). However,
some studies have found that healthcare workers™ fear of infection
and possible infection of their family members may contribute
to psychological distress associated with a pandemic (22, 51, 52).
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Therefore, further evaluation is needed to explore more factors that
might contribute to the result.

Among the study’s limitations was that the respondents from
different backgrounds in healthcare settings contributed to this study.
They have different roles and job tasks that might have different
types of exposure to COVID-19. HCWs in hospitals were aware of
their exposure as their settings already have proper planning and
preparedness such as proper PPE, isolation rooms, and proper triage
settings for any infectious disease and COVID-19. While in health
clinics and district health offices, they have unknown exposures and
need to be always cautious as their settings need better equipment
and proper plan like the hospital does. These might affect their overall
exposure to COVID-19 and influence the result of the five domains
quantified in this study. On the other hand, the HCWs had time
constraints to participate and complete the survey. However, most of
the respondents at that time were actively involved and occupied in
managing COVID-19 cases. Response to the study was good among
HCWs from hospitals and health clinics but relatively poor (41.4%)
among HCWs working in the district health office. This could be
attributed to the heavy workload at healthcare facilities during the
peak of the second wave of COVID-19, where the management of
COVID-19 from the screening process, contact tracing, and swab
sampling to transporting patients to hospitals was taking place. As
mentioned earlier, the shortage of staff from the district health office
might have led to poor response due to limitations in answering the
questionnaire. Apart from that, this study was only conducted in the
Klang Valley area and might not represent the whole of Malaysia.
However, most of the COVID-19 cases were detected and admitted
to Klang Valley healthcare facilities during the data collection.

5. Conclusion

In conclusion, the majority HCWs had good work practices and
perceived adequate preventive measures as they were aware of their
exposure and risk of getting infected. Furthermore, our study found
that HCWs with frequent direct contact with the patient were more
likely to have high concerns and impacts on their personal and social
life when managing COVID-19 cases. However, their psychosocial
wellbeing remains well-supported as no associations were found with
PTSD. Therefore, worksite health promotion programs to address
COVID-19 concerns should focus on HCWs with higher COVID-19
exposure risks. With the implementation of policy and control
measures, the psychological wellbeing of HCW's remains supported,
and the prevalence of mental health illness can be reduced.
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Background: The mental health and wellbeing of people watching the Corona
Virus Disease 2019 (COVID-19) pandemic unfold has been discussed widely,
with many experiencing feelings of anxiety and depression. The state of mental
health of medical staff on the frontlines providing care should be examined;
medical staff are overworked to meet the demands of providing care to the rise
in cases and deterioration in capacity to meet demands, and this has put them
under great psychological pressure. This may lead to an increase in medical
errors, affect quality of care, and reduce staff retention rates. Understanding the
impact the pandemic has had on healthcare professionals is needed to provide
recommendations to prepare for future crises.

Objectives: To be able to meet the needs of the medical workforce on the
frontlines and inform psychological support interventions and strategies for
future pandemics, we aim to identify and explore the psychological impact of
COVID-19 in Kuwait on healthcare professionals in close contact with patients.

Methods: Using semi-structured interviews, we conducted interviews between
February and July 2021 with 20 healthcare professionals across Ministry of Health
hospitals who were part of COVID teams. Interviews were transcribed verbatim,
and analysis was conducted using principles of thematic framework analysis.

Results: Three themes emerged to help prepare future healthcare frontline workers
on an individual, organizational, and national level: enhance self-resilience, a
better-equipped workforce and healthcare environment, and mitigate stigma and
increase public awareness.

Conclusion: The results have assisted in highlighting areas of improvement to
support the healthcare workforce in the current environment, as well as better
prepare them for future pandemics. The findings have also provided insight to
recommend targeted interventions. These should improve the psychological
wellbeing and help in supporting healthcare professionals to reduce burnout,
continue effective care of patients, and enhance resilience.

COVID-19, psychological impact, healthcare professionals, resilience, qualitative study
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1. Introduction

Since the end of 2019, the emergence and spread of the SARS-
COV-2 virus has reached pandemic proportions. What began as a
fairly contained outbreak in the city of Wuhan in China has now been
classified as a worldwide pandemic, with trends in cases and deaths
increasing alarmingly. The Corona Virus Disease 2019 (COVID-19),
caused by the SARS-COV-2 virus, is characterized by severe acute
respiratory symptoms. Severe symptoms may lead to death as a result
of respiratory failure (1, 2). A variety of public health and social
measures have been put in place and regularly updated to limit the
spread of this insidious virus, but the uptake of these measures have
not been consistent worldwide, with countries adopting various
combinations at different times. Curfews, social distancing, relegating
work to home, and virtual education are examples of such measures,
which have been successful in gradually decreasing the trend of new
cases and deaths. According to the World Health Organization
(WHO) there have been 755,703,002 confirmed cases and 6,836,825
deaths worldwide attributed to COVID-19, as of 13" February
2023 (3).

The psychological impact of COVID-19 has been significant
worldwide. The mental health and wellbeing of people watching this
pandemic unfold and those forced to stay at home has been discussed
widely, such as experiencing feelings of anxiety and depression (4-7).
Pooled data from a review and meta-analysis of 50 studies showed that
the highest morbidity was poor sleep quality (40%), followed by stress
and psychological distress (34%), anxiety and depression (26%) (8).
Pooled prevalence rate of psychological morbidities with respect to
impact of event due to COVID-19 pandemic was 44% (95%CI: 42%
to 47%). The burden of these psychological morbidities was highest
among COVID-19 patients, followed by healthcare workers and the
general population. The prevalence of depression is 7-times higher
than what was reported in 2017, indicating the huge impact
COVID-19 has on people’s mental health (9).

The prevalence of mental health disorders in healthcare
professionals (HCPs) has been on the rise, even prior to the COVID-19
pandemic (10). Studies have also shown the dire impact that previous
epidemics and pandemics have had on the psychological wellbeing of
HCPs, with acute stress disorder, depression, anxiety, burnout, and
post-traumatic stress disorder being experienced (11-14). The
COVID-19 pandemic has compounded on the already fragile mental
health of HCPs, worsening their quality of life and leading to burnout,
which has detrimental effects on patient care (15). Professional
burnout occurs when staff experience chronic stress in the workplace
(16), and this has been heightened further by the COVID-19
pandemic (17). A recent systematic review and meta-analysis looking
at the impact of the COVID-19 pandemic on HCPs’ mental health
found that 32% suffered from post-traumatic symptoms, 33% from
depression, 37% from burnout, 40% from acute stress, 42% from
anxiety, and 42% from insomnia (18). A variety of risk factors that can
negatively impact HCPs mental health have been identified during the
pandemic, such as the lack of personal protective equipment (PPE),
concerns about their family’s welfare, and fear of contagion (19).

In Kuwait, earlier cases were associated with imported cases only,
but this was soon overtaken by cases of local transmission due to
people not following strict preventative measures put in place. To
tackle this, some areas have been cordoned off and the government
updated measures regularly during the course of the pandemic. As of
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February 13™ 2023, Kuwait has seen a total of 662,858 cases and 2,570
total deaths since the start of the pandemic. At the peak of the
pandemic, the Ministry of Health (MoH) called upon HCPs working
in the private sector to assist in fighting this disease in order to meet
the rising demands. Prior to the pandemic, there were many
resignations of HCPs, with many more following at the height of the
pandemic due to burnout; this led to shortage of staff and an increase
in workload on those still working.

One aspect that requires further attention is the state of mental
health of medical staff on the frontlines providing care to those
suffering from COVID-19; this needs addressing on multiple levels to
mitigate against long-term effects (20, 21). Medical staff are
overworked to meet the demands of providing care to the rise in cases,
and this has put them under great psychological pressure (22-25)
draining them both physically and emotionally. The rates of depression
and anxiety in physicians in China and across the world have
skyrocketed (23, 26) and being in quarantine is the highest predictor
for acute stress disorder (6).

With the upsurge of new cases and the deterioration in capacity
to meet these demands in Kuwait during the pandemic, patients and
medical staff suffered from psychological pressure. The impact of
psychological distress on HCPs tackling this disease may be dire, and
may increase medical errors, affect quality of care, and reduce staff
retention rates. Burnout in HCPs working in Kuwait has been found
to be alarmingly common (27), and it is imperative to identify how
this has been compounded due to the pandemic. Burnout has
physical and emotional manifestations, such as mental and physical
exhaustion, feelings of disillusionment, anger, headaches, and
hypertension (28). In addition, HCPs in Kuwait reported high levels
of anxiety and depression (29, 30). There are many underlying
rationales for the rise of mental health issues; fear and uncertainty
leading to irrational behaviors, and peoples’ altered perception of risk
due to the delay of detection and the novelty of the virus have
contributed to this rise (6). Furthermore, there was a shortage of
adequate PPE and of investigations and treatment. The media also
played a pivotal role, with important local figures disparaging the
efforts of the MoH in Kuwait, and by extension the HCPs involved,
for example spreading reports about incidents at different hospitals,
while the HCPs were striving to do their best. Fearmongering and
misinformation were rapidly spread, and this therefore increased
anxiety; examples of this in Kuwait were the spread of messages about
various herbal cures, the use of hydroxychloroquine as a treatment,
how people were contracting the virus and dying, and the shortage
in swabs for testing.

Although there were previous epidemics in neighboring countries,
such as the Middle East Respiratory Syndrome (MERS) in
Saudi Arabia (31), there was little impact of this in Kuwait. The
COVID-19 pandemic would be considered the first major crisis
experienced by HCPs in Kuwait. There is a need to fully understand
and explore the psychological impact the COVID-19 pandemic had
on frontline medical staff; these were unprecedented circumstances
where difficult decisions had to be made in an ever-evolving
environment and psychological support is essential. By identifying
and exploring how COVID-19 impacted HCPs in Kuwait, informed
targeted support can be recommended and plans put in place to
prepare the healthcare workforce for ongoing demands of working in
the healthcare context, and for times of additional demands such as a
future pandemic response.
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2. Methods

Qualitative methods using semi-structured interviews were
chosen. Purposive sampling was used to fulfil our objectives;
physicians who were directly in contact with patients diagnosed with
COVID-19 who were being provided care in MoH hospitals were
eligible. Physicians were approached by AO, who is a neuropsychiatrist,
and his team of psychiatrists; Kuwaiti and non-Kuwaiti physicians
were included to provide a diverse perspective on experiences.
Potential participants were provided information about the study by
the interviewers; this was then followed by the consent procedure.
Recruitment continued until data saturation was reached; iterative
analysis ensured this was achieved (32).

The MoH hospitals are public sector hospitals which are nationally
funded and provide care to all catchment areas; sampling was
conducted from all general hospitals which cover internal medicine
and had the most influx of COVID-19 patients. This ensured a
representative sample across national hospitals.

Interviews were chosen rather than online questionnaires as they
elicit in-depth information from participants. Interviews were either
conducted through video-calls via the Zoom application to overcome
any quarantine regulations, or through audio-recording. Zoom for
Healthcare is a cloud-based video-conferencing tool with the ability
to securely record and store content as aligned with the Health
Insurance Portability and Accountability Act (HIPAA) standards. This
tool has been used in other qualitative healthcare research successfully
(33). Using video over regular phone calls was chosen as this allows
the interviewer (a psychiatrist) to observe their facial expressions to
add context, and be able to respond to their concerns accordingly,
such as any psychological distress felt during the interview. Limitations
of this data collection method may include technological issues and a
possible negative impact on establishing rapport (34), although other
work comparing it with different methods found it simpler and more
convenient (33).

Participants may encounter distress when reliving their
experiences during the interview; this was mitigated as the interviewer
is a psychiatrist who is able to address any distress accordingly. As the
interviewers are psychiatrists who are part of a telepsychiatry service,
participants can call at any time to discuss any further issues that may
arise later. Participants were reassured that all information is kept
anonymous and confidential to protect their identity.

Data protection was guaranteed through various measures. The
interview recordings were saved on one account, which is a hospital-
provided account under AO’s name; internal access was only provided
by him. The video files were recorded on one hospital computer and
saved locally on the hard drive secured by the hospital network under
all the privacy laws of the MoH. This was shared with the team
member undertaking transcribing, who has undergone Good Clinical
Practice training and understands the importance of patient
confidentiality and data protection. Ethical approval was sought from
the MoH, as participants are based in MoH hospitals (approval
number 1534/2020).

A semi-structured topic guide was developed in both Arabic and
English. This has been informed by previous research (7, 22, 23, 35)
and discussions with HCPs. Interviews took place between February
and July 2021. The interviews were conducted in either Arabic or
English, depending on the participants’ preference. Interviews were
transcribed verbatim by a member of the team. The data was managed
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using the qualitative data management software MAXQDA 18 (36).
Initial analysis was performed by DA, an experienced qualitative
researcher, and discussed with the team. Interviews were transcribed
in the source language to reduce the risk of translation incongruities
that may impact data analysis (37).

There are diverse approaches to qualitative analysis, with thematic
analysis underpinning them (38). Compared with other qualitative
analysis methods, thematic analysis is seen as a flexible technique that
can ‘provide a rich and detailed, yet complex, account of data’ (38).
Analysis was conducted using principles of thematic framework
analysis, and it was an iterative process. When using thematic
framework analysis, it does not necessarily mean relying on the
deductive approach, as there is flexibility to this analysis method, and
both deductive and inductive approaches can be used to answer the
research questions (39, 40). The framework approach consists of 3
stages; data management, descriptive accounts, and explanatory
accounts, all in a continuous process (41).

Both inductive and deductive approaches were utilized, as well as
constant comparison across transcripts; this was to ensure that
theories are not limited to what is already known, and that analysis is
not rigid (42). Constant comparison enabled an iterative approach
whereby themes were searched and compared across participant data
sets (43, 44).

Reflexivity in qualitative research is integral towards establishing
rigor (45). The first author, AO, is a neuropsychiatrist who led the
interviews with his team of psychiatrists; two interviewers are Kuwaiti
and one is Egyptian; the Egyptian interviewer led the interviews with
the non-Kuwaiti participants. As the healthcare profession is a tight-
knit community, some of the participants were known to the
interviewers; although this may pose some bias, it provided a
conducive environment for the interview as participants felt at ease
and discussed personal topics.

3. Results
3.1. Characteristics of participants

Twenty physicians were interviewed; characteristics of the sample
are reported in Table 1. All work at large public hospitals, six in total.
Quotes are followed by a code assigned to each participant, and each
hospital is denoted with a code to safeguard anonymity of participants.

The themes that emerged from analysis of the data include: (1)
enhance self-resilience, (2) a better-equipped workforce and
healthcare environment, (3) and mitigate stigma and increase
public awareness.

3.2. Enhance self-resilience

Participants discussed the trajectory of feelings, emotions, and
experiences they had as the pandemic unfolded. A variety of
psychosocial issues were experienced; depression and anxiety, trauma,
stigma at work, isolation, burnout, feelings of guilt, and dealing with
grief were all felt by the participants. Those with families had fears of
contagion and spreading the virus to their loved ones; this led to many
isolating themselves from their families, which had a toll on their
mental health.
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TABLE 1 Characteristics of participants.

Number of
participants

Gender

Male 13
Female 7

Job title

Medical Trainee 1

Medical Assistant 2

Assistant Registrar 3

Registrar 7

Senior Registrar 3

Consultant 3

Specialist 1

Age (years)

25-30 6

31-35 4

36-41 10
Nationality

Kuwaiti 10
Non-Kuwaiti 10
Contracted COVID-19 virus before interview

Yes 8

No 12
Total number of participants 20

“Then I felt soo horrible, I mean I'm confined in a room, I have a
bathroom, I have everything I want, my food comes to my
doorstep but I can’t see my daughter! I can’t hug her! And I cannot
see my family! I hear her coming across the corridor to go to our
bedroom and sleep, and she asked ‘where’s daddy where’s daddy?’
‘And daddy’s not there!” That period was reaaally really difficult
emotionally to cope with that isolation” COV04, BC

Everyone suffered from some form of isolation, whether it was at
work and being shunned by other colleagues not part of the COVID
teams, or not being able to return home to be with their families as
they feared for their safety. Some felt this isolation acutely as their
families were back in Egypt. This negatively impacted the participants’
mental health, with some experiencing depression and anxiety as a
result, and one participant attributing to it having a wider impact on
his current behavior.

“Of course, thank God everything is different now...but I'm still
affected...I mean I feel that in the last few months, something has
changed in me which isn’t good...I've become prone to isolate
myself from others...” COV20, B

There was also social stigma with participants reporting friends
refusing to meet them due to their work with COVID and fearing
getting infected; participants felt upset and this also led to isolation in
some cases.
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“At the beginning, the COVID team were like exiles, you know?
We were isolated at work, almost no one talked to us or said hi,
and if anyone saw us walking nearby, they would rush the other
way, and this was whether we were wearing hazmat suits or
not” COV09,B

Many of the participants expressed how they underwent an
internal struggle with a dichotomy of emotions; they felt it was their
responsibility to care for patients but on the other hand felt guilty of
risking getting infected and passing it on to their loved ones, and some
felt guilty for putting themselves before their patients when having to
don PPE before helping them.

“it’s hard because you have a responsibility, youre seeing patients
and sacrificing for them but you have to think about your family
at home and you might infect them or worse lose a loved a one!!
You have to think this is not for me, but for my family...and you're
in this internal struggle with yourself...between your duty and
your fear for your family and children and parents...it’s really

hard! It’s a huge responsibility!” COV06, E

They also experienced low self-esteem and feelings of helplessness
and guilt as no matter what they did, their patients deteriorated
or died.

“Yeah! I definitely felt like an accomplice, like I was associated
with that, like I was a part of that. That’s why one day I said I can't
be here anymore, I didn’t want to be a part of this, I feel like it’s
affecting myself, and I felt more injured, every day I wake up and
go “How can I call myself a doctor!?” you would say but you are
saving lives! 'm not saving a single life! Every day where I sit,
I come to work, I don't see the patient get better because of me,
they get better despite of me! That’s how I felt sometimes”
COVo07,BC

Some participants had a family member pass away from COVID
with them not being able to see them due to their working conditions;
this played a role in their guilt. All experienced a sense of duty and
ethical obligation to be part of the COVID team, warring with feelings
of despair and fear. Some attributed this internal struggle to feeling
guilty if they did not help lessen the burden on their colleagues. All
these psychological issues were reflected in the participants’ personal
lives and their families.

“But...it affects me when I hear that one of my colleagues passed
away from COVID...this is when I realize how scary the situation
is and it hits home...and from time to time I get black thoughts...
what if something happened to me and my kids are so young...
but then I quickly stop my train of thoughts and tell myself this is
my job, yes this is my job...and we swore an oath! We swore an

oath and we must respect that!” COV06, E

It was evident from the discussions that participants
sometimes found it difficult to see that the daily psychological
pressure was leading to a gradual deterioration in their mental
health, with some experiencing depression and burnout without
realizing. HCPs lack the skills and knowledge needed to identify
what they are experiencing; by providing psychological training to
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accomplish this, HCPs can seek psychological help in a
timely manner.

“It requires skills to deal with burnout, and at the same time the
physician should be able to identify that he’s experiencing
burnout, and that it's normal, and that the problem is not with
you, the problem is how youre managing the situation. This is
really important!” COV03, A

Participants discussed how they lacked the psychological support
to deal with psychosocial issues. Participants supported the use of
psychological interventions, which were currently lacking.
One-on-one and group therapy was suggested, as well as regular
screening for depression and anxiety. Even the chance to talk about
their experiences, such as the interviews conducted, was

deemed beneficial.

“Yes, I think they would have benefited from psychiatric or
psychological help. Because really everyone was stressed and
everyone had fears and were upset because of all the changes that
were happening, I mean other than the pressure at work, we all
had our lives upended you know? I feel like every time I spoke
with a colleague, or actually every time a colleague spoke with me
I began to realize that we were all upset...everyone is going
through negative emotions and I think it would have been a good
idea if some help from the mental health team would have been
provided” COV05, D

To cope with the overwhelming stress of working in COVID
teams, participants described some of the adaptive coping mechanisms
they used. Some participants self-reflected and meditated, while
others relied on praying and resorted to religious coping to provide
peace of mind and to feel “human.”

“We tried as much as we can to focus on spirituality...I mean
T used to listen to some religious lectures, and these helped me...
you feel like a deity and you start losing your humanity...increase
oxygen, reduce oxygen...” COV19, B

Others described the activities they did, such as playing video
games or binge-watching TV series, as things they used to do in their
childhood that used to bring them joy.

“I began distracting myself with other things, things I stopped
doing for a long time...like for example I started watching...
before youd have hobbies or things you liked doing, like listening
to certain songs, music, watching series...as we got older,
we forgot these interests and got caught up in work and had bigger
responsibilities. Honestly, I started living my teenage years again!”
COV0L, A

Focusing on “human” tasks at home, such as laundry and
cleaning, helped one participant as he felt he could clean his mess and
control the outcomes; this reflects on how chaotic the experience with
COVID was where HCPs felt powerless. Many avoided the media and
tried to separate from their work life when they got home by
“switching off” and sleeping. Some used the opportunity to focus on
continuing their education as a distraction. When HCPs tested
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positive and had to self-isolate, many found it difficult to cope and
lacked the strategies to detach from their current experience. Others
found self-isolation as an opportunity to discover past interests that
helped them cope.

“Isolation had a positive effect on me in one respect, in that some
interests that I gave up a long time ago because of family
responsibilities and other things, such as reading literature far
from the medical field, writing, things like this...I spend 3-4 hours
and go back to reality, and its like a reset for the mind, takes
you away for the medical field for a bit and brings you back”
COV10,B

Coping strategies adopted by the participants were all forms of
individualized self-care, but they all achieved the same goal of
supporting participants in adjusting to this new and ever-changing
environment and to reduce the impact this had on their mental health
and enhance their resilience.

Social support, whether it was from the participants’ families or
the community, was not always available, and this further exacerbated
their psychological wellbeing. Not all had supportive families, with
some putting pressure on them to leave the COVID team. Others
reflected on the lack of support from the public and their social circles.
Some stated that even within their immediate environment and team,
they would receive negative feedback and energy which was
detrimental to their coping in the long run. Some participants had a
support system in place, such as friends and colleagues that they could
talk to or had access to a psychiatrist.

The healthcare force is made up of expatriates, the majority of
whom left their families back home. Although some were grateful
their families were not with them as they feared for their safety if they
brought the infection home, being alone during this stressful time
compounded their isolation and it was damaging their mental health,
especially as they were unable to travel back home.

“Before COVID, I would go back home every 6 months or my
family would come over...but the feeling that you were trapped
and you're helpless if anything happened to your family back
home...and I've seen this happen with my colleagues, and that’s a
horrific feeling, it’s indescribable!” COV02, A

One of the participants was pregnant during the first wave and
many people criticized her. This intensified her guilt of putting herself
and her unborn baby in danger, adding to her already growing stress
and anxiety.

While the majority of people were working from home during the
pandemic, HCPs were continuously working to keep everyone safe
throughout the pandemic. One area that was lacking support was
schooling; female participants with young children were working long
shifts and having to manage online schooling, a completely new
experience, alongside all the issues faced with the pandemic.

“We work till 1, and this is without our on-call and our normal
work, and the online [schooling] is during our working hours,
even when I requested afternoon schooling, they just started
11:30/12, so how can I make it back home?? I know I'm a doctor
but I'm also a mother...and I would have to sacrifice something...
it was hard...this is my childrens future, my son is in his
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foundation years in first grade. ..this made the situation so much
more difficult” COV06, E

Appreciation and support for HCP efforts, in the form of thank
you tokens from patients and food donated by local businesses had a
big impact on bolstering HCPs’ wellbeing.

“There was a restaurant which made a pledge ‘these people
[HCPs] are working hard and need to eat well, and that felt
amazing, it was a great gesture...that people would offer social
support for the medical teams” COV12, C

The participants all described the psychological impact the
COVID-19 pandemic had on their mental and physical wellbeing;
enhancing HCPs’ self-resilience to better manage the psychosocial
factors should be deemed a priority to prepare them for crisis-
management on an individual level and ultimately prevent burnout.
This can be achieved through psychological training, readily available
and accessible psychological support, targeted interventions to
support coping, and social and family support.

3.3. A better equipped workforce and
healthcare environment

On an organizational level, in terms of working conditions,
environment, and healthcare management, many aspects came to light
during the discussions that had an adverse impact and required
improvement. With the pandemic, the working conditions within
hospitals and the dynamics changed dramatically. HCPs were forced
to work in a completely new context, outside of their specialty, and
with a new team. Alongside the pressure of treating patients, they had
to maneuver and adapt to this new setting and team dynamics, with
many struggling to achieve team cohesion. This sometimes led to
suboptimal patient care.

“It was a bit of a learning curve, because it was a new hospital,
I didn’t know anyone there, completely new team. The nurses;
I dido’t know nurses and it took me a while to figure out what
nurses knew and what they were capable of...That was a problem.
Because it came very clear that they were not the standards that
I used to work in [previous hospital]. Here I expect things are
done in a certain way and almost becomes automatic there and
became very quickly, NO! I would have to do a lot of
micromanaging which I don’t like doing anyway! I have to audit
everything that has been done and audit every order to make sure
it’s been carried true” COV07, BC

In addition, the long working hours and shortage of breaks and
inability to take time off also impacted HCPs physically and mentally.
Many reported a shortage of PPE at certain times during the
pandemic, which meant they would sometimes sacrifice their own
safety to treat patients. The decision-making process regarding
treatment was affected greatly as there was a lack of standardized and
unified treatment protocols, which also sometimes put HCPs in
ethical dilemmas. Participants reported instability in daily policies and
procedures regarding admission and discharge of patients, which
added to the ever-growing confusion.
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“Our problem was with the protocols and management, the
management never gave us a chance to develop protocols, and
every time we agreed on something, our boss which change
everything...and this wasn't only in Kuwait, but worldwide, there
was no consensus on disease management...theres no set
protocol, every day theres a new recommendation, a new
management strategy...this was there problem” COV02, A

Some hospitals implemented operation protocols that supported
healthcare staff, which in turn reduced their risk of burnout and
maintained appropriate staffing numbers.

“I didn’t see people falling apart! That’s the other fortunate thing!
I haven’t seen people that got so emotionally affected by what’s
going on! And I feel part of it, that we were fortunate that we had
a controlled admission in general. Part of it, we limited the
number of patients we have per physician. When you don’t have
to look at a unit of 30 patients, you are the only one who's rounding
on them, it’s different when you are rounding on 15 or maximum
20! And this is well-known even prior to COVID, that certain
staffing number is what’s acceptable and what works well! And
I felt by maintaining this by us maintaining that, we assured that

we won't have people burning out and falling apart” COV04, BC

Trauma was also perceived from the setting itself; HCPs had no
area to rest and recharge, and in some cases the space provided was
not conducive. Some participants suggested that hospitals allocate an
area for exercising, for example, to unwind during work.

“There was this horrible and scary office, with dimmed lighting,
really dim lighting in a room without any comfortable chairs, with
no avenues to have fun at all, just sitting around waiting, just
waiting...this greatly contributed to our depression...firstly the
situation was difficult, the atmosphere was tense, there was no

compensation and no relieving factors...” COV09, B

Some hospitals provided isolation rooms for staff that required
them, such as those who did not want to risk infecting their families,
and this was an excellent effort to ameliorate HCPs’ stress.

Not all reported support from their management, which played a
vital role in their daily work and worsened their stress. Some described
how their hospital management encouraged autonomy and provided
decision-making support, which alleviated the pressure on them.

“Luckily, things were, the group who gelled very well, stayed
together in the hospital, the head of department didn't want to
interfere in the daily work but was supportive whenever
we needed things to be done, wasn’t dictating how we managed
the patient, he left us complete autonomy on how we managed the
patients, we were able to increase the number of units over there,
things just fell in their place appropriately” COV04, BC

Appreciation and understanding from hospital management had
a profound effect on participants, which saw the impact ripple
across staff.

“Honestly, Dr. S and the management group as a whole
emotionally supported us, in a big way, ‘we know you're tired,
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we know there are problems but please bear with us) these words
made a huge difference to us, 180-degree change from being
negative to positive, someone who actually understands you!
I began trying to be like them...I mean trying to support each
other... ‘guys were doing good, we're making a difference, we have
to continue fighting, we are making sure the infection doesn’t
spread to ourselves and our homes...we are doing something that
others may not see!” COV13, B

Not being able to take time off work, even for a few days,
intensified HCPs’ burnout; better work pattern management and
rotating staff may have helped in providing some relief.

Regular and intensive training for healthcare teams to deal with
crises is needed. Through the discussions with participants, it became
apparent that not all teams were at the same standard, and those with
experience had to manage and oversee the care.

“So, the first patient was the first one who was admitted to the ICU
[intensive care unit] anywhere in Kuwait, got intubated, was
difficult to ventilate and oxygenate and received ECMO
[extracorporeal membrane oxygenation] within 12 hours of
admission to ICU. So, to provide such advanced therapy in a unit
that neither physicians nor nurses are familiar with a technology
or with the complications if something goes wrong, that was a
huuuge huge struggle, and that was something that irked me so
much” COV04, BC

Participants also described the process of informing the patients’
family of their death which was very difficult and was met by backlash
from the family; this increased HCPs’ stress and they felt inadequate
in dealing with it. Grief and communication counseling training is
required to better equip HCPs.

“I'm a surgeon by trait, so I don’t really have a good socio-
cultural background! I just don’t! We were trying to do certain
things like the regular breaking bad news stuff, sort of scale it up
a little bit in trauma and that we spend enough time learning
more about mental health for us and for the patients. But in
general, nothing compared me for dealing with families here...”
COV14,C

It was felt by participants that there was a lack of psychological
support for patients. Participants stated they were mentally and
physically exhausted. Not only did they have to deal with their own
mental wellbeing, but they also had to offer psychological support to
their patients to compensate for the lack in mental healthcare. This
took its toll on HCPs who had to spend time and energy to make their
patients feel safe and reduce their fears. One participant experienced
this when he had COVID:

“Every few minutes I would measure my heart rate, check my
saturation. How would you think a patient with no medical
background would feel when they constantly hear people are
dying? So all of them, well not all of them but maybe 95% would
get depressed, have extreme fear, phobia, I think a lot of people...
even God rest him in peace Dr. A, they say one of the things that
made his health deteriorate was his fear of death, psychologically
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he was really affected even though he wasn’t displaying severe
COVID symptoms...” COV11, B

On an organizational level, supportive and understanding
management, resource availability, standardized working conditions
and staff rotation were advocated. Regular and intensive training
taking into account the experiences of the COVID teams was also
deemed imperative for a better equipped healthcare force. There also
needs to be psychological support for patients to mitigate the burden
on HCPs on the frontline, as well as grief counselors for families
if needed.

3.4. Mitigate stigma and increase public
awareness

On a national level, public awareness of the pandemic and HCP
efforts was not at the forefront. The media played a major part in this.
The media was also aggravating the situation, with tensions rising and
animosity from the public towards the MoH and the HCPs
by association.

“Stigma, mmmmum... Nothing direct, but as in general theres...
I don’t know from what I read from social media and stuff, I feel
there’s a lot of hate towards doctors lately..” COV16, F

Videos and messages circulated on social media had a direct
impact on patient care and affected HCPs’ efforts.

“I was feeling angry during that period, as it was the same time
that a video circulated of an actor dying, and people kept saying it
was because of corticosteroids...so we had so many patients,
extremely sick with bad saturation levels and they would refuse
steroids, refuse to be admitted, refuse to go to the ICU, even

though they need it...so it was really frustrating!” COV15, F

Participants discussed their frustration when encountering family
members or patients that do not believe in the virus nor vaccination.

“I felt that many people did not understand the situation that
we were in...I mean I know...thankfully the majority of Kuwaiti
society are educated...it’s very rare in this day and age that
you find someone, whether Kuwaiti or non-Kuwaiti who is not
educated. Everyone reads...everyone has a smart phone and have
easy access for any information, you know? But I started getting
upset...with time...I mean especially with the curfews, I felt
people started blaming HCPs...it's your fault...vaccination
problems, people are refusing vaccination...people were resisting
and saying ‘there was no need for curfews! Corona virus is a lie!

The vaccine is a conspiracy!” COV20,B

A more positive approach should be taken to better disseminate
information to enhance public awareness. In order to achieve this and
gain patients’ and the public’s trust, efforts should be taken to attain
their perspectives. The media should also be involved to tackle this
issue from all sides across all platforms to mitigate stigma
towards HCPs.
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4. Discussion

It is evident from the results that COVID-19 has had a significant
psychological impact on COVID teams, and it is imperative that
we address this. HCPs were working in a new and stressful
environment, and this added to their experienced trauma. The
overwhelming pressure to keep up with the high rise in cases in
sometimes inadequate conditions added to their stress. Many reported
internal struggles; responsibility and ethical duty against guilt and fear
for safety. HCPs are vital resources for every country. Their health and
safety are crucial not only for continuous and safe patient care, but
also to mitigate the effects of any outbreak. The findings shed light on
the factors contributing to the psychological effect of the COVID-19
pandemic on an individual, organizational, and national level and
provided suggestions to support medical staff to deal with current
ongoing demands as well as prepare them for future crises. This is
adapted from the social-ecological framework (46) to help examine
the impact of COVID-19 across different levels, from individuals
to systems.

Qualitative studies conducted around the world support the
current findings, with psychosocial issues such as isolation and social
stigma, depression, stress and burnout at the forefront (35, 47-50).
The new and changing working environment and its impact on HCPs
during this pandemic was also reported. Communication challenges
within teams and across healthcare and policy makers was deemed as
a stressor and better support structures should be put in place (51).
The stigma perceived from family and the public also posed negative
implications (52), which was seen in Kuwait as well. Many described
their experiences as learning curves, whether dealing with the
unknown manifestation of COVID or navigating the dynamic
working conditions and teams. This was echoed by HCPs in Oman
who described their learning as a continuous process (53).

Based on our interactions with the participants, HCPs felt like
they were going to war and there was a war-like mentality, and as
soldiers they felt they were not properly trained or built to deal with
this pandemic, and thus their coping strategies were not always
adequate. Our current healthcare systems focus on chronic diseases
and their treatment rather than on infectious diseases at this mass
level. It was evident from the findings that although some coping
strategies were similar, they were all based on each individuals
background and stage of deterioration of their mental health, as
individuals respond to stress differently (54). Coping strategies have
protective effects against the burden of the pandemic, and these are
recommended to be emotion-based, such as religious coping, with an
active approach, such as seeking social support (55). Interventions and
suggestions for coping strategies should be tailored to take this into
account to increase their uptake and be successful (51, 56). When it
comes to support needs, it was apparent that better psychosocial
support was necessary. Dissemination of standardized information
and protocols was also lacking, which contributed to the issues
encountered by the participants. This was also reported in other
countries and highlights the change of pace and possible lack of
transparency (52, 57, 58).

Resilience is an important concept in this context as it refines the
relationship between perceived risk and potential mental health issues
(59). Enhancing health organizations’ efforts, such as through better
communication, mitigating HCPs’ stress, and focusing on improving
work patterns and conditions all assist in building resilience (57, 58).
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HCPs showed a tremendous sense of responsibility and concerted
efforts in alleviating patients’ suffering, including working in a totally
new context, physical exhaustion due to heavy workloads and PPE,
the fear of becoming infected and infecting others, and feeling
powerless to handle patients’ conditions. To cope with stressful
situations, they identified many sources of social support, defined here
as support from family members and friends, and used self-
management strategies. They also described how they were able to
transcend the difficulties inherent in their unique experience.

By understanding the impact of COVID-19 on the mental health
of those taking care of patients with COVID-19, this would assist in
developing targeted interventions that improve their psychological
wellbeing. This would help in supporting HCPs to reduce burnout,
continue effective care of patients, and enhance resilience. The
landscape following COVID-19 is ever-changing and there is a need
to build resilience and implement supportive interventions to help
healthcare systems manage the next pandemic.

4.1. Recommendations

Some HCPs may not prefer professional help and would rather
talk with a colleague informally, whereas others would place more
emphasis on PPE availability to ease their fears and anxiety, and thus
HCP input is imperative when developing recommendations (60).
Some recommendations that have emerged from the findings focus
on three areas to better support medical staff with the ongoing
demands of working in the current environment, as well as prepare
healthcare in Kuwait for future crises.

On the individual level, there is a wide array of mental health
support avenues available for implementation. Ensuring HCPs are well
supported and alleviating their psychological distress can in turn
positively impact patient safety as well as improve staff retention rates
(61), and thus efforts should be made to offer targeted support. Based
on the findings and participant experiences, the availability of support
groups, having a resident psychiatrist for one-to-one sessions, and
mindfulness sessions can all meet their needs. An online mindfulness
intervention used by HCPs in Kuwait during the pandemic
demonstrated improved mental health outcomes (30). Peer support
and mindfulness interventions were also suggested by HCPs in Spain
during the pandemic (50). Cognitive-based therapy, whether as
individuals or groups, has also been shown to reduce symptoms of
anxiety and depression in HCPs who have faced crises (62). Part of the
psychological support should also include education and training on
recognizing symptoms of depression, anxiety, and burnout, as it was
evident HCPs had difficulty identifying this. There should also be an
outlet for HCPs to voice their needs and be provided support and time
off. Managers can enhance resilience by providing tailored coping
approaches for their respective team members and fostering trust and
communication. In addition, HCPs on the frontlines are the most
important stakeholders as they are seeing the shortfalls of the system
and can provide significant insight and help from within; as such,
healthcare systems should seek HCPs’ input through the provision of
a channel for suggestions. Social support should also be taken into
consideration to guarantee all aspects are met, as resilience and social
support are essential protective factors against burnout (17).

Looking at the organizational level, there needs to be better
resource availability in terms of PPE to alleviate HCPs fears and
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ensure they feel that the healthcare system cares about their safety. It
was evident that staff required regular and intensive training to be able
to work in any situation and environment, especially in a crisis, and
that this training needs to be standardized so no time or efforts are
wasted. This pandemic should be a learning experience where better
protocols and triage procedures are developed to deal with any similar
outbreaks. Future training development should involve COVID teams
whose comprehensive experience can ensure all relevant points are
included and to better prepare future HCPs. Hospitals should also
endeavor to develop and implement mentorship programs to promote
workplace support and solidarity. To make sure HCPs can take time
off and working patterns are improved, staff allocation should
be optimized, with more staff placed in intensive care units. Better
management of overworked staff and implementing sufficient breaks
were also advocated in previous work (63). Acknowledgement of
COVID teams and their efforts by their management was also deemed
important and had a positive impact on them, as seen in China as well
(64). There should also be a grief counselor for patients and their
families to alleviate the pressure on HCPs. HCPs also play a role in
reducing psychological stress in patients and their role needs to
be brought to the forefront (65). In addition, offering psychological
support for patients reduces the pressure on frontline HCPs (66).
Training on communicating news of death to families from diverse
cultures should also be provided as HCPs come from different
backgrounds and may have difficulties in relaying this information in
the appropriate way.

On a national level, governments should strive towards better
partnerships with the local media outlets. Governments and health
authorities can mitigate stigma and assure that correct and evidence-
based health messages are shared in a timely manner (66). Patient and
public engagement is also imperative to reduce stigma and ensure
public awareness messages are disseminated in the best approach.

4.2. Strengths and limitations

To our knowledge, this is the first qualitative study undertaken in
Kuwait studying the psychological impact of COVID-19 on healthcare
professionals. The sample size may be considered small, but
recruitment continued until data saturation was reached (32).
Although some of the participants may have been known to the
interviewers superficially, this assisted in creating a safe environment
where thoughts and feelings were shared due to trust and rapport.
Furthermore, the interviewers assured the participants of anonymity
and confidentiality. We endeavored to include a representative sample
of the frontline workforce in Kuwait by including Kuwaiti and
non-Kuwaiti doctors; it would be beneficial to include other HCPs in
future research. To ensure participants’ privacy and confidentiality
during this sensitive and stressful time, we decided not to utilize video
recordings for facial expression analysis.

5. Conclusion

The COVID-19 pandemic has put the healthcare force on the
frontlines under psychological pressure and findings from the current
study have identified these stressors and how to target them on an
individual, organizational, and national level. The results have assisted
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in highlighting areas of improvement to better prepare the healthcare
workforce for future pandemics and provided insight to recommend
targeted interventions that will improve the psychological wellbeing
and help in supporting HCPs to reduce burnout, continue effective care
of patients, and enhance resilience. The implications of the findings are
wide-ranging on practice and policy, and future work should focus on
developing and testing the effectiveness of interventions and support
mechanisms. This will assist in mitigating the ongoing psychological
impact of the pandemic, as well as prepare them for future crises.
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