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A B S T R A C T

Aim: To explore anxiety, sleep quality, and mindfulness of frontline nurses at the initial epicenter of the 
pandemic, to examine the mediating effects of mindfulness. 
Background: COVID-19 was first identified in Wuhan, China in January 2020. Nurses were at the forefront of care 
and treatment across hospitals in response to the pandemic. 
Methods: Single site cross-sectional survey conducted in Wuhan province (China) between March and April in 
2020. Quantitative analysis of survey data from N118 nurses working in the frontline COVID response. Ques-
tionnaires included: The general information questionnaire, the Self-Anxiety Scale, the Short Inventory of 
Mindfulness, and the Pittsburgh Sleep Quality Index. 
Results: Front-line nurses’ anxiety was positively associated with sleep quality and mindfulness was negatively 
associated with anxiety and sleep quality. Mindfulness had a mediating role on anxiety and sleep quality, with 
intermediary adjustment effects (ES = 0.136, 95 % CI 0.02 to 0.26), accounting for 21.9 % of the total effect 
ratio. 
Conclusions: Anxiety causes a reduction in sleep quality and mindfulness can help with anxiety. Mindfulness 
strategies may help during periods of higher anxiety in the workplace; however, other factors must be consid-
ered. Further research is required on strategies for assisting nurses during periods of extreme anxiety.   

Introduction 

The sleep quality among nurses has been a global concern, as it is an 
essential factor affecting nurses’ mental health and overall well-being. 
According to a Polish survey, a total of 47.8 % of the surveyed nurses 
reported insomnia (Zdanowicz et al., 2020). A national cross-sectional 
Internet survey of Italy found at least one in three nurses’ samples 
(39.9 %) reported a poor self-perception quality of sleep (Di Simone 
et al., 2020). In mainland China, the prevalence of sleep problems 
among clinical nurses in general hospitals was high (55 %) (Dong et al., 
2017). Sleep problems of nurses exist all over the world, and the current 
situation is not optimistic. When working conditions are unstable and 
changing during the COVID-19 outbreak, front-line nurses need to be 
directly involved in the care of COVID-19 patients. They are forced to 

work under higher workload pressure, which leads to more prominent 
sleep problems nurses. A meta-analysis showed that the overall preva-
lence of sleep disorders among nurses during COVID-19 was 43 %, 
suggesting that at least one in three nurses experienced sleep disorders 
(Al Maqbali et al., 2021). Poor sleep quality of nurses affects their 
overall personal health and job performance and their patients’ health 
and treatment process (D’Ettorre et al., 2020; Giorgi et al., 2018; Gómez- 
García et al., 2016; Song et al., 2020). Therefore, it is crucial to identify 
the factors affecting the sleep quality of front-line nurses and investigate 
ways to improve their sleep quality in the context of the COVID-19 
pandemic. 
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Background 

In December 2019, COVID-19 occurred in Wuhan, Hubei Province, 
China. The National Health Commission has included COVID-19 as a 
statutory infectious disease and adopted prevention and control mea-
sures for class A infectious diseases (Sohrabi et al., 2020). As the disease 
progressed, there was increasing evidence of interpersonal transmission, 
which indicated COVID-19 as highly contagious. The World Health 
Organization (WHO) designated COVID-19 as a Public Health Emer-
gency of International Concern (PHEIC) (Sohrabi et al., 2020). It is now 
a designated global pandemic and the psychological impact on nurses 
worldwide is already evident. At the forefront of the outbreak, numerous 
medical workers rushed to Wuhan to manage the healthcare crisis. A 
total of 42,600 healthcare workers went to Wuhan to respond - 70 % of 
those were nurses. Nurses are crucial to the healthcare system, using 
their professional knowledge and expertise to save lives as ‘brave and 
fearless’ clinicians (Zhou et al., 2020). 

COVID-19 pneumonia has a sudden onset, it is highly contagious, 
and the world has noted rapid increases in confirmed cases over concise 
periods (Lai et al., 2020). Most nurses who went to Wuhan had limited 
experience in intensive care and emergency response. They had signif-
icant learning curves to adapt to rapidly changing environments (Al- 
Dorzi & Arabi, 2017). Demands meant longer shifts, dressed in restric-
tive personal protective equipment (PPE) and significantly higher 
workloads (Cui et al., 2017). 

Under the influence of such poor working conditions and tremen-
dous psychological pressure, nurses’ sleep problems are more evident 
and urgent to be solved. Factors influencing sleep quality of front-line 
nurses include sociodemographic factors, such as gender, marital sta-
tus, age and educational level (Al Maqbali, 2021; Jin et al., 2021; 
Simonetti et al., 2021; Zhan et al., 2020); working-related factors, such 
as the number of patients, working years, working experience, frequency 
of night shifts and working area (Huang, Lei, Liu, et al., 2020; Simonetti 
et al., 2021; Zhan et al., 2020); psychosocial factors, such as social 
support, anxiety, and depression (Huang, Lei, Liu, et al., 2020; Korkmaz 
et al., 2020; Tu et al., 2020); personal inner qualities, such as mindful-
ness, and resilience (Fang et al., 2019; Labrague, 2021) and COVID-19 
related factors, such as the degree of fear of COVID-19, being vacci-
nated, whether family members or relatives were suspected or 
confirmed with having COVID-19, and working with COVID-19 patients 
(Al Maqbali, 2021; Labrague, 2021; Tselebis et al., 2020; Zhan et al., 
2020). 

Anxiety is a negative emotion that affects an individual’s physical 
and mental health. For individuals engaged in the highly stressful and 
demanding nursing profession, anxiety is considered as an important 
factor affecting work capacity, quality of care and overall health (Firew 
et al., 2020; Heath et al., 2019; Hofmeyer & Taylor, 2021). Some studies 
have found that nurses with high anxiety levels have poorer quality of 
life and personal health than nurses without anxiety (Pappa et al., 2020; 
Potas et al., 2021). Moreover, anxiety was associated with adverse work- 
related outcomes, including low working efficiency, increased incidence 
of adverse events, lower patient satisfaction, and higher turnover rates 
(Booker et al., 2020; Khansa et al., 2020; Mattila et al., 2021; Trougakos 
et al., 2020). Anxiety has also been reported to affect sleep quality 
among nurses. Studies have shown that anxiety can lead to sleep dis-
orders, sleep disturbance, sleep deprivation, and insomnia among nurses 
(Huang et al., 2018; Karabulut et al., 2021; Nashwan et al., 2021). 
Although studies have shown that anxiety has many adverse effects, 
there is still a lack of research on the correlation between anxiety and 
sleep quality among Chinese nurses, especially among front-line nurses 
who have high pressure and risk of infection. 

Mindfulness is the basic human ability to be fully present, aware of 
where we are and what we’re doing, and not overly reactive or over-
whelmed by what’s happening on around us. Studies have shown that 
mindfulness may reduce perceived anxiety and psychological stress and 
thus may play a role in work-related outcomes (Ghawadra et al., 2019; 

Keng et al., 2011). Lack of mindfulness is associated with increased 
negative mood and increased burnout in nurses (Guillaumie et al., 2017; 
Zhao et al., 2019). Additionally, mindfulness has recently been sug-
gested to improve sleep quality as it facilitates experiential awareness of 
a range of experiences, both internal (e.g., thoughts, emotions, physical 
sensations) and external stimuli (e.g., sight, sound). It is worth 
mentioning that mindfulness meditation provided an approach in 
developing sleep quality (Rusch et al., 2019). It is hypothesized to target 
multiple cognitive and emotional processes that contribute to poor sleep 
quality. According to the theoretical framework of mindfulness and 
sleep disorders, the technique of mindfulness consists of three core 
processes (experiential awareness, attentional control, and acceptance) 
that have the potential to target each of the risk factors for sleep dis-
orders (Shallcross et al., 2019; Tang et al., 2007). Recent studies have 
reported that those with a high level of anxiety have relatively lower 
levels of mindfulness. Mindfulness is one of the most important inner 
consciousness of nursing staff, and it has a potential effect on alleviating 
negative emotions and improving sleep quality (Westphal et al., 2015). 
Although several studies have reported the correlation between each 
pair of the variables such as sleep quality, mindfulness and anxiety of 
front-line nurses, few studies have explored the association between all 
three variables together in this population. Nourian et al. conducted a 
survey of nurses working in COVID-19 care units and reported that 
mindfulness-based interventions could effectively improve sleep quality 
(Nourian et al., 2021). There is reason to think that protective inner 
awareness such as mindfulness may limit poor sleep quality when faced 
with pressure. Previous research has reported a significant association 
between levels of mindfulness and psychological well-being (Ibrahim 
et al., 2021), which is an important factor in improving negative mood 
and mental health among nurses (Serrano-Ripoll et al., 2021). Health-
care managers should recognize, consider and adequately address these 
aspects to reduce the risk of poor sleep quality among nurses in the 
context of a pandemic. 

Accordingly, to achieve a better quality of life and work efficiency of 
front-line nurses, it is necessary to investigate the mediating role of 
mindfulness on the effect of anxiety on the sleep quality of front-line 
nurses. The research question was: Did mindfulness mediate the rela-
tionship between anxiety and sleep quality during the COVID-19 
response of Chinese front-line nurses between March and April in 
2020. Therefore, the purpose of this study was to reveal whether 
mindfulness may have a mediating effect on the relationship between 
anxiety and sleep quality in a cohort of front-line nurses during the 
pandemic response at the Wuhan epicenter. Based on existing studies 
and mediation analysis, we hypothesized that (H1) anxiety is related to 
sleep quality among front-line nurses during the COVID-19 epidemic; 
(H2) anxiety is related to mindfulness among front-line nurses during 
the COVID-19 epidemic; (H3) Mindfulness is related to sleep quality and 
(H4) mindfulness mediates the relationship between anxiety and sleep 

Fig. 1. Tested conceptual model. H, hypothesis.  



Mindfulness 
The Short Inventory of Mindfulness (SIM-C) was used to assess the 

level of mindfulness (Baer et al., 2006). This is a 5-point Likert scale. The 
scale has 12 items and three factors that assess mindfulness, conscious 
action, description and non-judgment. The scale uses Likert’s 5-level 
scoring, from “completely non-conforming” to “completely conform-
ing” to score 1 to 5 points. The higher the score of each factor, the higher 
the mindfulness ability. (Cronbach’s α = 0.82) (Duan & Li, 2016). 

Data analysis 

SPSS 26.0 was used for data collection and analysis. Descriptive 
statistics such as mean, range, standard deviation (SD), and percentages 
were calculated. Appropriate parametric and non-parametric tests were 
applied to variables. After checking for violations of the assumptions of 
homoscedasticity and linearity, Pearson correlation analysis was used to 
explore the relationships between anxiety, sleep quality and mindful-
ness. Hierarchical multiple regression analysis was used to assess the 
ability of mindfulness and anxiety to predict sleep quality after pre-
liminary analyses ensured no violations of normality, multicollinearity 
and homoscedasticity. In step 1, the aim was to verify the direct effect of 
anxiety on sleep quality after adjusting covariates; in step 2, the aim was 
to verify the mediating effect of mindfulness. 

Results 

Sociodemographic characteristics of front-line nurses 

Demographic and working characteristics among front-line nurses 
are displayed in Table 1. A total of 118 front-line nurses were investi-
gated in this study. Their average age was 32 years (SD = 5.14) and most 
had over five years of nursing experience. Most were women, with more 
than 90% holding bachelor’s degrees in nursing. 

Status of sleep quality, anxiety, and mindfulness 

The mean scores on the anxiety scales were 49.87 (SD = 10.34). 
Among them, 52 front-line nurses scored >50 for anxiety, including 31 
with mild anxiety (26.3 %), 15 with moderate anxiety (12.7 %) and 5 
with severe anxiety (5.1 %). The mean score of sleep quality is 7.38 (SD 
= 4.04). Forty-four-point 9 % of front-line nurses had sleep problems. 
The mean score of mindfulness is 43.11(SD = 6.10) (Table 2). 

Correlations among anxiety, mindfulness, and sleep quality 

Pearson correlation analysis revealed a relationship between anxi-
ety, sleep quality, and mindfulness. There was a significant, positive 
correlation between anxiety and PSQI scores (r = 0.570, N = 118, 
p<0.01) and a significant negative correlation between mindfulness, 
anxiety and sleep quality (r = − 0.633, N = 118, r = − 0.522, p<0.01) 
(Table 3). 

Mediating effect of mindfulness in the relationship between anxiety and 
sleep quality 

In order to explore the mediating role of mindfulness, we conducted 
mediation analysis through hierarchical multiple regression (Table 4). 
For anxiety, three paths were constructed, including path 1 (anxiety to 
mindfulness), path 2 (mindfulness to sleep quality), and path 3 (anxiety 
to sleep quality). Anxiety has a positive predictive effect on sleep 
quality, which meets the conditions of intermediary effect analysis (β =
0.622, p<0.001); Anxiety has a negative predictive effect on mindful-
ness (β = − 0.633, p<0.001); Mindfulness has a significant impact on 
sleep quality (β = − 0.215, p<0.001). The mindfulness mediated the 
association between anxiety and sleep quality when added to the model 
(from β = 0.622 to β = − 0.215, p<0.001). Mindfulness had a mediating 

quality. The conceptual model is depicted in Fig. 1. 

Methods 

Study design 

This cross-sectional survey used convenience sampling to explore the 
relationship among anxiety, sleep quality, and mindfulness and the 
mediating role of mindfulness among Chinese front-line nurses from 
March to April 2020. 

Participants and procedure 

Participants were front-line nurses from COVID-19 designated hos-
pitals in Wuhan, China. One hundred and eighteen front-line nurses who 
had given informed consent to participate in the study completed elec-
tronic questionnaires, which took around 15 min to complete. 

Researchers sent participants a cover letter explaining the research. 
The cover letter describes the purpose and methods of the research, 
potential risks and benefits those participants can reap, and emphasizes 
the voluntary and confidential nature of participating in this survey. 
Participants were informed of their rights to anonymity and that they 
could withdraw at any time. 

All procedures performed in this study comply with the Helsinki 
Declaration and its subsequent amendments or comparable ethical 
standards. The Ethics Committee approved this study of Yangzhou 
University (YZUHL2020002). 

Measurements 

Demographics 
The research team designed the demographic information ques-

tionnaire and included 11 items in total, such as gender, age, educa-
tional level, work seniority and marital status. 

Anxiety 
The Self-Anxiety Scale (SAS) is a psychological scale used to measure 

the degree of anxiety and its changes during treatment (Zung et al., 
1990). There are 20 questions with 15 increasing anxiety level questions 
and five decreasing anxiety questions. There are two formats, self- 
evaluations and clinical evaluations. This scale mainly evaluates the 
frequency of symptoms defined by the item, using the Likert-4 grade 
scoring method. The standard is: “1” means no or very little time; “4” 
means most or all time. Scores of the 20 items are added and multiplied 
by 1.25 to obtain an integer and identify standardized scores. The higher 
the standard score, the more severe the symptoms. Scores < 50 are 
‘normal’; 50–59 are ‘mild’, 60–69 ‘moderate’, and. Scores >70 are 
classified as ‘severe’ (Gao et al., 2012). Previous studies have shown that 
the SAS offers good reliability and internal consistency (Cronbach’s α = 
0.66–0.8) (Minglu et al., 2020). 

Sleep quality 
Sleep quality was evaluated using the Pittsburgh Sleep Quality Index 

(PSQI), which was used to evaluate participants’ sleep quality in the last 
month (Buysse et al., 1989). PSQI is used to assess the sleep quality of 
subjects in the last month. It consists of 19 self-rated items and five 
other-rated items. For this study, nine self-rated items from the Pitts-
burgh Sleep Quality Index were selected to evaluate the subjective sleep 
quality of Chinese front-line nurses. The seven self-rated dimensions are 
composed of 18 questions, and the score of each dimension is 0–3 points. 
The score of each dimension is accumulated to get the Pittsburgh Sleep 
Quality Index score, and the score range is 0–21 points. The higher the 
score, the worse the subjective sleep quality of the research subjects. 
PSQI shows a high level of internal consistency (Mollayeva et al., 2016). 
Studies have shown that the internal consistency reliability of PSQI is 
0.702 (Cronbach’s α = 0.84). 



role on anxiety and sleep quality, with intermediary adjustment effects 
(ES = 0.136, 95 % CI 0.02 to 0.26), accounting for 21.9 % of the total 
effect ratio. 

Step 1 showed a medium effect between sleep quality and anxiety 
(adjusted R2 = 0.381, p < 0.01). Step 2 a medium effect between 
Mindfulness and anxiety (adjusted R 2 = 0.395, p < 0.01). In the final 
model, R squared changes after controlling for mindfulness and anxiety, 
showed a medium effect, suggesting mindfulness partially mediates the 
effects of anxiety on sleep quality. 

Discussion 

This study explored the relationship among sleep quality, anxiety, 
and mindfulness of Chinese front-line nurses, and evaluated the poten-
tial mediating role of mindfulness between sleep quality and anxiety. 

This study identified poor sleep quality in front-line nurses, with 
44.9 % of the participants reporting sleep problems. Compared with 
previous studies on conscripted front-line nurses in Wuhan, our results 
suggest front-line nurses experience better sleep status (Tu et al., 2020). 
This study was conducted in the latter stages of the COVID-19 outbreak 
support, when the first wave of COVID-19 in Wuhan was nearing its end. 
In addition, nurses will have more experience and knowledge of caring 
for COVID-19 patients in the later stages than they did in the early stages 
of the outbreak, as well as adequate logistical and social support, making 
them more able to cope (Huang, Lei, Xu, et al., 2020; Veitch & 
Richardson, 2021). However, it should not be ignored that there is still a 
high proportion of front-line nurses with poor sleep quality. These 
findings suggest how important it is to gauge sleep levels to help our 
future front-line – first response professionals and nurses. The finding 
suggests that it is necessary to study the status of sleep quality among 
front-line nurses, explore relevant mechanisms, and develop appropriate 
interventions or programs, to provide a basis for protecting front-line 
nurses’ health, and provide a way to ensure patient safety and nursing 
quality. 

The results from the present study revealed that sleep quality was 
negatively associated with mindfulness. This result is consistent with 
previous research, showing that sleep quality was negatively linked to 
mindfulness (Ghawadra et al., 2019; Ghawadra et al., 2020). Mindful-
ness has been shown to improve sleep quality in individuals (Liu et al., 
2020). Mindfulness helps people observe ongoing physiological and 
psychological processes in an uncontrolled, non-judgmental way, 
reducing the arousal of individual dysfunction and cognitive distortion, 
thus making individuals calmer during sleep (Kemper et al., 2015). In-
dividuals with high levels of mindfulness may be more receptive to the 
range of physical arousal, cognitive activity, and emotional experiences 
that precede sleep, and less likely to attempt to control and regulate 

Variable N (%) PISQ 
scores, 
mean±SD 

F P value 

Gender Male 13 
(11.0) 

7.00 
±3.63 

-0.360 0.720 

Female 105 
(89.0) 

7.43 
±4.10   

Age ≤30 51 
(43.2) 

7.08 
±3.93 

-0.709 0.479 

>30 67 
(56.8) 

7.61 
±4.13   

Educational 
level 

Junior college 8 (6.8) 8.50 
±3.78 

0.810 0.419 

Undergraduate 
or above 

110 
(93.2) 

7.30 
±4.06   

Work seniority 1 to <5 years 17 
(14.4) 

7.47 
±3.94 

0.651 0.584 

5 to <10 years 43 
(36.4) 

7.69 
±4.13   

10 to <15 years 40 
(33.9) 

7.55 
±4.28   

>15 years 18 
(15.3) 

6.17 
±3.42   

Marital status Unmarried 35 
(29.7) 

7.26 
±4.00 

-0.216 0.829 

Married 83 
(70.3) 

7.43 
±4.07   

Children Childless 42 
(35.6) 

7.14 
±4.27 

-0.475 0.635 

Have children 76 
(64.4) 

7.51 
±3.92   

Family support Low 62 
(52.5) 

7.03 
±3.70 

0.583 0.008** 

General 51 
(43.2) 

7.27 
±4.22   

High 5 (4.2) 12.8 
±2.59   

Passion for 
career 

Low 43 
(36.4) 

7.39 
±3.76 

0.823 0.442 

General 64 
(54.2) 

7.12 
±4.00   

High 11 
(9.3) 

8.81 
±5.23   

Being trained Never 29 
(24.6) 

7.24 
±4.32 

0.448 0.640 

Before epidemic 46 
(39.0) 

7.04 
±3.89   

After epidemic 43 
(36.4) 

7.83 
±4.05   

Working days 
in Wuhan 

≤15 17 
(14.4) 

8.06 
±4.97 

0.453 0.637 

16–30 56 
(47.5) 

7.48 
±4.03   

≥31 45 
(38.1) 

7.00 
±3.71   

Perceived risk 
of infection 

High 41 
(34.7) 

8.75 
±4.34 

4.597 0.012* 

General 42 
(35.6) 

7.14 
±3.87   

Low 35 
(29.7) 

6.06 
±3.42    

* p<0.05.
** p<0.01.

Table 2 
The scores of anxiety, mindfulness and sleep quality in 
118 frontline nurses.  

Variables Mean (SD) 

Anxiety 49.87 (10.34) 
Sleep quality 7.38 (4.04) 
Mindfulness 43.11 (6.10)  

Table 3 
Correlation matrix of the sleep quality, mindfulness and anxiety (n = 118).  

Variables Anxiety Sleep quality Mindfulness 

Anxiety 1.000   
Sleep quality 0.570** 1.000  
Mindfulness -0.633** -0.520** 1.000  

** p<0.01. 

Table 4 
Mediating effects of mindfulness in nurses between anxiety status and sleep 
quality.  

Path Dependent 
variable 

Independent 
variable 

R2 Adjusted 
R2 

p 

1 Sleep quality Anxiety 0.387 0.381 <0.001 
2 Mindfulness Anxiety 0.400 0.395 <0.001 
3 Sleep quality Anxiety, 

mindfulness 
0.414 0.404 0.022  

Table 1 
Demographic and working characteristics of front-line nurses (n = 118).  



Implications and recommendations 

This finding increases our understanding of how nurse managers can 
improve the sleep quality of front-line nurses. When an epidemic breaks 
out, everyone will have more or less negative emotions, especially the 
medical staff who need to face and contact patients directly. When 
nurses work on the front line, they often lack training or work experi-
ence in infectious disease prevention. This will bring them a heavy 
psychological burden, and with the heavy work tasks they face, their 
physical and mental conditions are not optimistic. 

Overall, we found a good option for improving front-line nurses’ 
sleep quality. Based on mindfulness and anxiety, we can make the 
following suggestions to the management of nurses. First, because 
mindfulness is developable, we suggest that the nursing managers 
intervene with nurses through mindfulness meditation, to pay more 
attention to their current work experience, thereby reducing negative 
emotions and work pressure, and improving nurses’ sleep quality. Sec-
ond, nurse managers should pay attention to employees’ mental health, 
encourage employees to seek family support and provide psychological 
counseling services. Finally, the front-line medical staff is required to 
ensure reasonable work and rest time, to be able to relax and rest 
appropriately, and to have adequate sleep and food. By creating a 
harmonious and safe working atmosphere, we can reduce anxiety, 
improve sleep quality and improve the quality of nursing work. 

Limitations of the study 

There are limitations in this study, which evaluated nurses during the 
initial response period – our participants were at the forefront of the 
fight against COVID-19, on the brink of a global pandemic. It should be 
noted that correlation does not imply causality, so any conclusions 
should be reviewed over a longer term and further studied using a 
longitudinal design. 

Despite these limitations, this study has revealed a significant 
problem. Many nurses experienced pressure and anxiety, they had dif-
ficulty sleeping and their mindfulness was lower than in the general 
populations (compared to current evidence). 

Conclusions 

The current study proves the importance of mindfulness in coping 
with anxiety to maintain good sleep quality. Therefore, to enhance the 
nurses’ sleep quality, mindfulness should be considered as a variable. To 
be specific, promoting awareness, belief and self-efficacy are important 
for improving sleep quality in Chinese front-line nurses. In summary, we 
can conclude that mindfulness may have a mediation effect on anxiety 
and sleep quality. However, the problem is complex and multifactorial. 
Further analysis of these nurses’ experiences will reveal how they 
managed their anxiety and uncover further variables for evaluation. 

The present findings highlight mindfulness as a key path in the 
relationship between anxiety and sleep quality. As nurses’ sleep quality 
is negatively associated with anxiety, any future research must focus on 
studying means to improve sleep quality and lower anxiety potentially 
benefiting both nurses and their patients. Nurses’ managers must take 
steps to reduce anxiety and consider improving consider nursing staffs’ 
mindfulness. 
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sleep processes, which can help alleviate sleep problems (Shallcross 
et al., 2019; Tang et al., 2007). Therefore, mindfulness is a protective 
factor for front-line nurses’ sleep quality. 

In our study, the sleep quality of front-line nurses was positively 
correlated with anxiety, which is consistent with previous research re-
sults (Chueh et al., 2021). The SAS scale score of front-line nurses was 
higher than the national norm (p < 0.001), which was consistent with 
the survey results of nurse anxiety during SARS (Su et al., 2007). The 
reasons are as follows: 1) COVID-19 is highly pathogenic and highly 
contagious. As front-line nurses against COVID-19, they are under 
tremendous psychological pressure at work. 2) In the front-line work, 
nurses’ work intensity significantly improved because the lack of med-
ical resources and insufficient human resources. 3) During the care of 
COVID-19 patients, the extensive use of various advanced instruments 
requires nurses to constantly learn new knowledge and master new 
technologies. 4) In the face of COVID-19 patients whose condition 
changes rapidly, nurses are required to carefully observe the condition, 
pay great attention and be highly nervous for a long time. Anxiety is an 
important factor affecting the sleep quality of front-line nurses. If the 
nurse’s anxiety is not well regulated, it will lead to sleep disorders 
(Salari et al., 2020). In the front-line nursing work against the epidemic, 
nurses will have negative emotions such as depression and anxiety due 
to the particularity of the working environment, which will affect the 
quality of sleep (Sampaio et al., 2021). When the sleep quality of nurses 
is affected, it is not conducive to the development of nursing work 
(Danet Danet, 2021). This study will further analyze the mediating role 
of mindfulness in the relationship between anxiety and sleep quality. 

The present results revealed that anxiety was negatively related to 
mindfulness. Gauthier et al. (2015) suggested that mindfulness is an 
important protective factor for mental health. Some researchers (Gil-
martin et al., 2017; Taylor et al., 2016; Wersebe et al., 2018) showed 
that mindfulness could reduce individual anxiety, which is consistent 
with the finding of this study. Mindfulness emphasizes paying attention 
to the present moment, not judging or reacting to the perceived expe-
rience, but focusing on the present moment. When negative emotions 
such as anxiety occur, individuals can gradually desensitize and reduce 
anxiety by observing and not judging (Wang et al., 2017). Senders et al. 
(2014) proposed that people with a high level of mindfulness tend to use 
adaptive coping strategies such as collecting information, planning and 
seeking social support to cope with pressure and challenges. 

Mindfulness mediated the relationship between the anxiety and sleep 
quality of front-line nurses. In other words, nurses with more serious 
anxiety had a lower level of mindfulness and poorer quality of sleep. 
Individual mindfulness has a positive effect on improving anxiety. In the 
current study, the mindfulness score of front-line nurses against COVID- 
19 was at a medium level. The analysis may be attributed to the 
strangeness of the working environment, the unfamiliarity with the 
working partners, the sense of helplessness in the face of the epidemic, 
and the fear of working alone on night shifts during the anti-epidemic 
period. These factors may lead the front-line nurses to be in a state of 
high pressure and tension, and they have no energy to pay attention to 
their feelings unconsciously. These results were supported by a Chinese 
study (Shen et al., 2020) that showed that individuals working in a high- 
pressure environment would have mental tension, anxiety, and physical 
discomfort. Some studies have shown that mindfulness intervention can 
effectively reduce individual anxiety and improve individual sleep 
quality (Black et al., 2015; Liu et al., 2019; Xiao et al., 2019). Therefore, 
if the individual has a high level of mindfulness, they can effectively 
solve the problem and achieve positive results. Improving the in-
dividual’s mindfulness can effectively alleviate the negative impact of 
anxiety on sleep quality (Xu et al., 2013). The results of this study 
suggest that front-line nurses with a high level of mindfulness can pay 
more attention to their current work experience, thereby reducing 
negative emotions and improving the sleep quality of front-line nurses. 
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Juan, A. M., Bennasar-Veny, M., Sitges, C., Gervilla, E., Leiva, A., García- 
Campayo, J., García-Buades, M. E., García-Toro, M., Pastor-Moreno, G., Ruiz- 
Perez, I., Alonso-Coello, P., Llobera, J., & Fiol-deRoque, M. A. (2021). Effect of a 
mobile-based intervention on mental health in frontline healthcare workers against 
COVID-19: Protocol for a randomized controlled trial. Journal of Advanced Nursing, 
77(6), 2898–2907. https://doi.org/10.1111/jan.14813 

Shallcross, A. J., Visvanathan, P. D., Sperber, S. H., & Duberstein, Z. T. (2019). Waking 
up to the problem of sleep: Can mindfulness help? A review of theory and evidence 
for the effects of mindfulness for sleep. Current Opinion in Psychology, 28, 37–41. 
https://doi.org/10.1016/j.copsyc.2018.10.005 

Shen, X., Zou, X., Zhong, X., Yan, J., & Li, L. (2020). Psychological stress of ICU nurses in 
the time of COVID-19. Critical Care, 24(1), 200. https://doi.org/10.1186/s13054- 
020-02926-2 

Simonetti, V., Durante, A., Ambrosca, R., Arcadi, P., Graziano, G., Pucciarelli, G., 
Simeone, S., Vellone, E., Alvaro, R., & Cicolini, G. (2021). Anxiety, sleep disorders 
and self-efficacy among nurses during COVID-19 pandemic: A large cross-sectional 
study. Journal of Clinical Nursing, 30(9–10), 1360–1371. https://doi.org/10.1111/ 
jocn.15685 

Sohrabi, C., Alsafi, Z., O’Neill, N., Khan, M., Kerwan, A., Al-Jabir, A., Iosifidis, C., & 
Agha, R. (2020). World Health Organization declares global emergency: A review of 
the 2019 novel coronavirus (COVID-19). International Journal of Surgery, 76, 71–76. 
https://doi.org/10.1016/j.ijsu.2020.02.034 

Song, Y., Yang, F., Sznajder, K., & Yang, X. (2020). Sleep quality as a mediator in the 

relationship between perceived stress and job burnout among Chinese nurses: A 
structural equation modeling analysis. Front Psychiatry, 11, Article 566196. https:// 
doi.org/10.3389/fpsyt.2020.566196 

Su, T. P., Lien, T. C., Yang, C. Y., Su, Y. L., Wang, J. H., Tsai, S. L., & Yin, J. C. (2007). 
Prevalence of psychiatric morbidity and psychological adaptation of the nurses in a 
structured SARS caring unit during outbreak: A prospective and periodic assessment 
study in Taiwan. Journal of Psychiatric Research, 41(1–2), 119–130. https://doi.org/ 
10.1016/j.jpsychires.2005.12.006 

Tang, Y. Y., Ma, Y., Wang, J., Fan, Y., Feng, S., Lu, Q., Yu, Q., Sui, D., Rothbart, M. K., 
Fan, M., & Posner, M. I. (2007). Short-term meditation training improves attention 
and self-regulation. Proceedings of the National Academy of Sciences of the United States 
of America, 104(43), 17152–17156. https://doi.org/10.1073/pnas.0707678104 

Taylor, M., Hageman, J. R., & Brown, M. (2016). A mindfulness intervention for 
residents: Relevance for pediatricians. Pediatric Annals, 45(10), e373–e376. https:// 
doi.org/10.3928/19382359-20160912-01 

Trougakos, J. P., Chawla, N., & McCarthy, J. M. (2020). Working in a pandemic: 
Exploring the impact of COVID-19 health anxiety on work, family, and health 
outcomes. Journal of Applied Psychology, 105(11), 1234–1245. https://doi.org/ 
10.1037/apl0000739 

Tselebis, A., Lekka, D., Sikaras, C., Tsomaka, E., Tassopoulos, A., Ilias, I., Bratis, D., & 
Pachi, A. (2020). Insomnia, perceived stress, and family support among nursing staff 
during the pandemic crisis. Healthcare (Basel), 8(4). https://doi.org/10.3390/ 
healthcare8040434 

Tu, Z. H., He, J. W., & Zhou, N. (2020). Sleep quality and mood symptoms in conscripted 
frontline nurse in Wuhan, China during COVID-19 outbreak: A cross-sectional study. 
Medicine (Baltimore), 99(26), Article e20769. https://doi.org/10.1097/ 
md.0000000000020769 

Veitch, P., & Richardson, K. (2021). Nurses need support during Covid-19 pandemic. 
Journal of Psychiatric and Mental Health Nursing, 28(2), 303–304. https://doi.org/ 
10.1111/jpm.12666 

Wang, S. C., Wang, L. Y., Shih, S. M., Chang, S. C., Fan, S. Y., & Hu, W. Y. (2017). The 
effects of mindfulness-based stress reduction on hospital nursing staff. Applied 
Nursing Research, 38, 124–128. https://doi.org/10.1016/j.apnr.2017.09.014 

Wersebe, H., Lieb, R., Meyer, A. H., Hofer, P., & Gloster, A. T. (2018). The link between 
stress, well-being, and psychological flexibility during an acceptance and 
commitment therapy self-help intervention. International Journal of Clinical and 
Health Psychology, 18(1), 60–68. https://doi.org/10.1016/j.ijchp.2017.09.002 

Westphal, M., Bingisser, M. B., Feng, T., Wall, M., Blakley, E., Bingisser, R., & Kleim, B. 
(2015). Protective benefits of mindfulness in emergency room personnel. Journal of 
Affective Disorders, 175, 79–85. https://doi.org/10.1016/j.jad.2014.12.038 

Xiao, C., Mou, C., & Zhou, X. (2019). Effect of mindfulness meditation training on 
anxiety, depression and sleep quality in perimenopausal women. Journal of Southern 
Medical University, 39(8), 998–1002. https://doi.org/10.12122/j.issn.1673- 
4254.2019.08.19 

Xu, W., Zhang, Q., & Liu, X. (2013). The mediating role of mindfulness level on 
relationship between perceived stress and sleep problems. Chinese Journal of 
Behavioral Medicine and Brain Science, 22(6), 545–547. https://doi.org/10.3760/ 
cma.j.issn.1674-6554.2013.06.021 

Zdanowicz, T., Turowski, K., Celej-Szuster, J., Lorencowicz, R., & Przychodzka, E. 
(2020). Insomnia, sleepiness, and fatigue among polish nurses. Workplace Health & 
Safety, 68(6), 272–278. https://doi.org/10.1177/2165079920901534 

Zhan, Y., Liu, Y., Liu, H., Li, M., Shen, Y., Gui, L., Zhang, J., Luo, Z., Tao, X., & Yu, J. 
(2020). Factors associated with insomnia among chinese front-line nurses fighting 
against COVID-19 in Wuhan: A cross-sectional survey. Journal of Nursing 
Management, 28(7), 1525–1535. https://doi.org/10.1111/jonm.13094 

Zhao, J., Li, X., Xiao, H., Cui, N., Sun, L., & Xu, Y. (2019). Mindfulness and burnout 
among bedside registered nurses: A cross-sectional study. Nursing & Health Sciences, 
21(1), 126–131. https://doi.org/10.1111/nhs.12582 

Zhou, P., Huang, Z., Xiao, Y., Huang, X., & Fan, X. G. (2020). Protecting Chinese 
healthcare workers while combating the 2019 novel coronavirus. Infection Control 
and Hospital Epidemiology, 41(6), 745–746. https://doi.org/10.1017/ice.2020.60 

Zung, W. W., Magruder-Habib, K., Velez, R., & Alling, W. (1990). The comorbidity of 
anxiety and depression in general medical patients: a longitudinal study. Journal of 
Clinical Psychiatry, 51(Suppl), 77–80. discussion 81. 

Minglu, L., Fang, F., Guanxi, L., Yuxiang, Z., Chaoqiong, D., & Xueqin, Z. (2020). 

https://doi.org/10.1016/j.jad.2019.11.148
https://doi.org/10.1016/j.jad.2019.11.148
https://doi.org/10.1016/j.smrv.2015.01.009
https://doi.org/10.3390/jpm11090918
https://doi.org/10.1097/hnp.0000000000000466
https://doi.org/10.1016/j.bbi.2020.05.026
https://doi.org/10.3233/wor-205050
https://doi.org/10.1111/nyas.13996
https://doi.org/10.1186/s12992-020-00620-0
https://doi.org/10.1186/s12992-020-00620-0
https://doi.org/10.1016/j.envres.2020.110620
https://doi.org/10.1177/2156587214523291
https://doi.org/10.1177/2156587214523291
https://doi.org/10.1111/jan.14813
https://doi.org/10.1016/j.copsyc.2018.10.005
https://doi.org/10.1186/s13054-020-02926-2
https://doi.org/10.1186/s13054-020-02926-2
https://doi.org/10.1111/jocn.15685
https://doi.org/10.1111/jocn.15685
https://doi.org/10.1016/j.ijsu.2020.02.034
https://doi.org/10.3389/fpsyt.2020.566196
https://doi.org/10.3389/fpsyt.2020.566196
https://doi.org/10.1016/j.jpsychires.2005.12.006
https://doi.org/10.1016/j.jpsychires.2005.12.006
https://doi.org/10.1073/pnas.0707678104
https://doi.org/10.3928/19382359-20160912-01
https://doi.org/10.3928/19382359-20160912-01
https://doi.org/10.1037/apl0000739
https://doi.org/10.1037/apl0000739
https://doi.org/10.3390/healthcare8040434
https://doi.org/10.3390/healthcare8040434
https://doi.org/10.1097/md.0000000000020769
https://doi.org/10.1097/md.0000000000020769
https://doi.org/10.1111/jpm.12666
https://doi.org/10.1111/jpm.12666
https://doi.org/10.1016/j.apnr.2017.09.014
https://doi.org/10.1016/j.ijchp.2017.09.002
https://doi.org/10.1016/j.jad.2014.12.038
https://doi.org/10.12122/j.issn.1673-4254.2019.08.19
https://doi.org/10.12122/j.issn.1673-4254.2019.08.19
https://doi.org/10.3760/cma.j.issn.1674-6554.2013.06.021
https://doi.org/10.3760/cma.j.issn.1674-6554.2013.06.021
https://doi.org/10.1177/2165079920901534
https://doi.org/10.1111/jonm.13094
https://doi.org/10.1111/nhs.12582
https://doi.org/10.1017/ice.2020.60
http://refhub.elsevier.com/S0883-9417(22)00129-7/rf202209151219059382
http://refhub.elsevier.com/S0883-9417(22)00129-7/rf202209151219059382
http://refhub.elsevier.com/S0883-9417(22)00129-7/rf202209151219059382

	Anxiety and sleep quality among front-line nurses treating first wave COVID-19 in China: The mediating role of mindfulness
	Introduction
	Background
	Methods
	Study design
	Participants and procedure
	Measurements
	Demographics
	Anxiety
	Sleep quality
	Mindfulness

	Data analysis

	Results
	Sociodemographic characteristics of front-line nurses
	Status of sleep quality, anxiety, and mindfulness
	Correlations among anxiety, mindfulness, and sleep quality
	Mediating effect of mindfulness in the relationship between anxiety and sleep quality

	Discussion
	Implications and recommendations
	Limitations of the study

	Conclusions
	Funding
	Ethical approve
	Declaration of competing interest
	References


