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Background: This study aimed to test the mediating role of anxiety and insomnia in the association between fear of infection and 
fatigue.
Methods: A cross-sectional questionnaire survey was conducted on the nurses deployed to Heihe. A serial multiple mediation model 
was established to determine the role of anxiety and insomnia in the association between fear of infection and fatigue.
Findings: Over half (53.0%) of the study participants reported experiencing fear of infection despite stringent personal protection 
measures. The scores of anxiety (11.87±5.19), insomnia (16.33±5.95), and fatigue (45.94±12.93) were moderately correlated, with 
a Pearson correlation coefficient ranging from 0.501 to 0.579. Anxiety, either alone or in combination with insomnia, mediated the 
association between fear of infection and fatigue.
Conclusion: The findings suggest that anxiety and insomnia play a mediating role in the relationship between fear of infection and 
fatigue. These results emphasize the importance of implementing targeted mental health interventions and work arrangements to 
address the well-being of healthcare professionals.
Keywords: fear of infection, anxiety, insomnia, fatigue, COVID-19

Background
The COVID-19 pandemic caused by the novel coronavirus 2019 is an extraordinary global health crisis and a significant 
public health event.1 Healthcare workers, who have been at the forefront of the pandemic response, have faced immense 
physical and psychological stress, leading to serious mental health concerns.2 Previous research has indicated that 
healthcare professionals, especially those working in Emergency and Intensive Care Unit (ICU) settings, have faced 
various forms of distress during the COVID-19 pandemic, including depression, anxiety, post-traumatic stress disorder 
(PTSD), and headaches.3,4 Specifically, clinical nurses have shown a higher prevalence of emotional challenges, with 
around 50% of ICU nurses reporting anxiety and over 30% experiencing depression and PTSD as they confront the 
virus.5 Clinical nurses often bear witness to the deaths of COVID-19 patients, which intensifies their fear of infection. 
The heightened risk of occupational exposure to the virus further compounds the challenges faced by nurses, as their 
social lives are already disrupted by the outbreak of COVID-19. This situation exacerbates work-related fatigue,2 leading 
to decreased work capacity and performance.6 Studies have estimated that during the COVID-19 pandemic, approxi-
mately 35% to 72% of clinical nurses in China experienced moderate to high levels of work-related fatigue.7 Fatigue is 
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recognized as a medical condition characterized by a reduced ability to perform tasks due to inadequate energy recovery.8 

It poses a significant risk to occupational health and patient safety,9 manifesting in excessive daytime sleepiness, 
decreased productivity, and an increased likelihood of work errors and adverse events in patient care.10

Fear is a natural stress response11 and is often considered a motivator for individuals to take cautious actions, such as 
avoiding risky behaviors.12 However, fear can also have negative consequences.13 In the context of the COVID-19 
outbreaks, fear of infection has been found to be associated with higher levels of fatigue among nurses.14,15 Even when 
proper personal protective equipment (PPE) and procedures are followed, the high transmissibility of the virus and direct 
contact with infected patients and colleagues can still lead to a strong sense of uncertainty, triggering fear of 
infection.16,17 Previous research has highlighted the role of psychological and cognitive factors in triggering fear of 
infection.18

Given the aforementioned challenges, addressing and mitigating the potential consequences of fear of infection 
becomes crucial. Empirical evidence indicates that fear of infection is associated with various mental factors that 
contribute to fatigue, including anxiety19,20 and sleep disturbance.21 Piper et al proposed that fatigue can be understood 
through the mechanisms of activity rhythm, sleep, and psychological states.22 Notably, insomnia is considered one of the 
strongest predictors of fatigue,23 with its effects extending beyond nighttime sleep and interfering with daytime activities. 
Anxiety, on the other hand, is also a significant predictor of fatigue24 and is closely linked to insomnia.25 According to 
Papadimitriou, around 60–70% of patients with generalized anxiety disorder experience sleep disturbances.26 Indeed, it 
has been suggested that insomnia can be considered a by-product or a consequence of anxiety.27,28

Despite extensive research on the associations among fear of infection, anxiety, insomnia, and fatigue, there is a lack 
of literature documenting the serial mediating effects of insomnia and anxiety on the relationship between fear of 
infection and fatigue. This study aims to address this gap by examining the levels of fear of infection and fatigue among 
nurses mobilized in emergency responses to the COVID-19 outbreak. Additionally, the study seeks to investigate the 
mediating role of anxiety and insomnia in the association between fear of infection and fatigue.

Methods
Study Setting and Participants
This study adopted a cross-sectional survey design and focused on nurses deployed to Heihe city, which was the 
epicenter of the COVID-19 outbreaks at the time in Heilongjiang province, China. These nurses were mobilized from 
hospitals located in Harbin, Qiqihar, and Daqing municipalities. Their primary duties involved the management of 
COVID-19 patients and the implementation of infection control measures. Each deployed nurse worked on the frontline 
for approximately 30 days. It is important to note that all participants had received full vaccination with COVID 
vaccines, and none of them had contracted COVID-19 prior to the survey period.

During the period from October 27 to December 9, 2021, Heihe city reported a total of 271 positive cases of COVID- 
19. The deployed nurses concluded their service on November 30, 2021, as the number of COVID-19 patients began to 
decline and the local healthcare capacity was considered adequate to manage the situation.

Data Collection
Two WeChat (a social media platform) groups were created for the deployed nurses under the guidance of the provincial 
manager responsible for the deployment. Permission was obtained from the manager to distribute a survey invitation 
through these WeChat groups. Participants were provided with a direct link and QR code to access the questionnaire, 
which was hosted on the “Wenjuanxing” survey platform powered by Changsha Ranxing IT Ltd. The survey was 
accessible from November 17 to November 28, 2021.

The survey was conducted on a voluntary and anonymous basis. Prior to completing the survey, respondents were 
asked to provide implied informed consent, indicating their willingness to participate. The two WeChat groups consisted 
of a total of 500 members. Out of these, 270 members (54% of the total group members) completed and returned a valid 
questionnaire.
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Ethical Considerations
The study protocol complies with the Declaration of Helsinki and obtained approval from the Ethics Committee of 
Harbin Medical University (protocol number: HMUIRB2023017).

Measurements
Dependent Variable
Fatigue was measured as the outcome indicator using the 20-item Multidimensional Fatigue Scale (MFI-20), which was 
developed by Smets et al.29 The MFI-20 had been validated in various populations, including nurses.30,31 A validated 
Chinese version has been available since 2008.32 The MFI-20 measures five domains of fatigue: general fatigue; physical 
fatigue; decreased motivation; mental fatigue; and decreased activity. Each domain contains four items. Respondents 
were asked to rate each item on a five-point Likert scale, ranging from 1 “not at all” to 5 “completely”. The item scores 
were aligned in a consistent direction before calculating a summed score, where a higher score indicates a higher level of 
fatigue. A score of 40 or above is considered indicative of moderate to severe fatigue.33 The MFI-20 demonstrated high 
internal consistency as indicated by the overall Cronbach’s alpha (0.895) in this study, although the dimensional alpha 
ranged from 0.479 to 0.776.

Independent Variable
The association between fear of infection and fatigue was the major interest of this study. A single item was designed to 
measure fear of infection: “were you still worried about being infected even with head-to-toe personal protective 
equipment (PPE)?” Respondents were asked to rate their level of fear on a four-point scale, ranging from “not at all” 
to “very worried”. The responses were collapsed into two categories for data analyses: 0=not worried; 1=worried.

Mediators
The mediating effects of insomnia and anxiety on the association between fear of infection and fatigue were tested.

Insomnia was measured by the insomnia severity index (ISI) scale developed by Bastien.34 Its Chinese version (ISI- 
C) had been validated.35 The ISI-C contains seven items, measuring difficulty in falling asleep, difficulty in maintaining 
sleep, early awakening to fall asleep, dissatisfaction with sleep, impact of sleep on daytime functioning, the degree to 
which quality of life is affected by sleep problems, and the degree to which one worries about sleep problems, 
respectively. Respondents were asked to rate each item on a five-point Likert scale, ranging from 1 (not at all) to 5 
(very serious). A summed score was calculated, with a higher score indicating a higher level of severity of insomnia: 7– 
14 normal, 15–21 subthreshold, 22–28 moderate, 29–35 severe.36 High internal consistency of the ISI-C was demon-
strated in this study (Cronbach’s α = 0.907).

Anxiety was measured by the generalized anxiety disorder scale (GAD-7) developed by Robert.37 It had been widely 
used for assessing job-related anxiety in nurses.15 The validated Chinese version of GAD-7 contains seven items.38 

Example items include “Over the last two weeks, how often have you been bothered by feeling nervous, anxious or on 
edge?” Respondents were asked to rate each item on a four-point scale, ranging from 1 “not at all” to 4 “nearly 
every day”. A summed score was calculated, with a higher score indicating a higher level of anxiety symptoms: 7–11 
normal, 12–16 mild, 17–21 moderate, 22–28 severe.39 The GAD-7 demonstrated high internal consistency in this study 
(Cronbach’s α = 0.956).

Covariates
Sociodemographic characteristics (age and gender), work-related factors (professional title and daily working hours), and 
side effects associated with wearing PPE were considered as covariates that might confound the effect of fear of infection 
on fatigue.40,41 Seven aspects of PPE-related side effects were measured: hot, sweating, dehydration, headache, pain 
(face and/or behind ears), nausea/vomiting, and dizziness.42,43

Statistical Analysis
Data were analyzed using IBM SPSS 26.0 with PROCESS macro version 3.5. The frequency distribution of different 
characteristics of study participants was described. The level of fatigue was presented using mean value and standard 

Journal of Multidisciplinary Healthcare 2023:16                                                                                 https://doi.org/10.2147/JMDH.S421619                                                                                                                                                                                                                       

DovePress                                                                                                                       
2441

Dovepress                                                                                                                                                               Liu et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


deviation (SD) and compared between those with different characteristics through student t-tests. Pearson correlation 
analyses were performed to examine the correlations between the key constructs measured. OLS linear regression models 
were established to test the effect of fear of infection on fatigue with anxiety and insomnia as mediators after adjustment 
for variations in the covariates. The indirect effect of fear of infection on fatigue was assessed by bootstrapping (10,000 
samples) with a 95% confidence interval.44

Results
Characteristics of Study Participants
The study participants had a mean age of 32.60 (SD=5.86) years. The vast majority were women (91.5%), had a junior- 
level professional title (63.3%), worked less than five hours per day (75.9%), and reported fewer than two PPE-related 
side effects (71.5%). More than half (53.0%) reported fear of infection (Table 1).

Fatigue, Anxiety, and Insomnia
The study participants reported a mean score of 45.94 (SD=12.93) in fatigue and 60% had moderate/severe levels of 
fatigue. Higher levels of fatigue were associated with longer daily working hours (p<0.001), more PPE-related symptoms 
(p<0.001), and fear of infection (p<0.001) (Table 1).

The respondents reported a mean score of 11.87 (SD=5.19) for anxiety and 16.33 (SD=5.95) for insomnia. The 
prevalence of moderate to severe anxiety was found to be 18.5%, while the prevalence of moderate to severe insomnia 
was 17.4%. Both anxiety and insomnia showed moderate correlations with each other and with fatigue (Table 2).

Mediating Effects of Anxiety and Insomnia on the Association Between Fear of 
Infection and Fatigue
The OLS regression models (Table 3) showed that fear of infection was a significant predictor of fatigue (β=0.280, 95% 
CI 0.083 to 0.478) and anxiety (β=0.421, 95% CI 0.204 to 0.639), but not for insomnia (β=−0.032, 95% CI −0.234 to 
0.169). However, anxiety was significantly associated with insomnia (β=0.534, 95% CI 0.425 to 0.643). Both anxiety 

Table 1 Fatigue Levels of Study Participants with Different Characteristics (n=270)

Characteristics n (%) Fatigue Score t p value

Mean Standard  
Deviation

Gender 0.834 0.405
Male 23 (8.5%) 48.09 11.31

Female 247 (91.5%) 45.74 13.07

Age −0.515 0.607
≤30 99 (36.7%) 45.40 13.44

>30 171 (63.3%) 46.25 12.65

Professional title −0.715 0.475
Junior 171 (63.3%) 45.51 13.34

Intermediate/ Senior 99 (36.7%) 46.68 12.21
Daily working hours 3.568 < 0.001

>5 65 (24.1%) 50.82 12.40

≤5 205 (75.9%) 44.39 12.73
PPE-related symptoms 5.451 < 0.001

>2 77 (28.5%) 52.39 11.65

≤2 193 (71.5%) 43.36 12.53
Fear of infection −5.164 < 0.001

Not worried 127 (47.0%) 41.82 11.48

Worried 143 (53.0%) 49.59 13.07
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(β=0.378, 95% CI 0.253 to 0.502) and insomnia (β=0.225, 95% CI 0.106 to 0.344) had a direct effect on fatigue 
(Table 3).

The effect of fear of infection on fatigue was mediated by anxiety (a1b1=0.159, 95% CI 0.067 to 0.280), but not by 
insomnia (a2b2=−0.007, 95% CI −0.055 to 0.036). The modelling also showed a significant indirect effect of fear of 
infection on fatigue through both anxiety and insomnia in serial (a1db2=0.051, 95% CI 0.019 to 0.094). The effect of the 
path through single mediation by anxiety was much stronger than that of the path through the anxiety-insomnia serial 
mediation (Table 4) (Figure 1).

Discussion
The current study revealed that approximately 60% of the nurses deployed for emergency responses to the COVID-19 
outbreak in Heihe experienced moderate to severe levels of fatigue. This prevalence is slightly lower than what was 
reported by Wang et al45 for nurses deployed to Wuhan during the initial wave of the COVID-19 outbreak in China. 
Fatigue not only reflects the physical and mental burdens faced by healthcare workers but also poses risks to patient 
safety and the quality of care provided.

Table 2 Pearson Correlations Among Anxiety, Insomnia, and Fatigue (n=270)

Variable Mean Standard Deviation 1 2 3

1. Anxiety 11.87 5.19 – – –
2. Insomnia 16.33 5.95 0.571** – –

3. Fatigue 45.94 12.93 0.579** 0.501** –

Note: **p < 0.01.

Table 3 Standardized OLS Regression Coefficients (95% Confidence Intervals) of Predictors on Anxiety, Insomnia and 
Fatigue (n=270)

Independent Variable Anxiety Insomnia Fatigue

Model One Model Two Model Three

Fear of infection (not worried vs worried) 0.421 (0.204, 0.639) −0.032 (−0.234, 0.169) 0.280 (0.083, 0.478)

Anxiety – 0.534 (0.425, 0.643) 0.378 (0.253, 0.502)
Insomnia – – 0.225 (0.106, 0.344)

Gender (male vs female) −0.062 (−0.447, 0.323) 0.401 (0.054, 0.748) 0.156 (−0.187, 0.498)

Age (≤30 vs >30) −0.039 (−0.288, 0.211) 0.106 (−0.119, 0.331) 0.058 (−0.163, 0.279)
Professional title (junior vs intermediate/senior) −0.062 (−0.315, 0.190) 0.170 (−0.057, 0.398) −0.125 (−0.349, 0.099)

Daily working hours (≤5 vs >5) 0.762 (0.507, 1.017) −0.071 (−0.315, 0.174) 0.066 (−0.174, 0.306)

PPE-related symptoms (≤2 vs >2) 0.484 (0.236, 0.733) 0.379 (0.149, 0.609) 0.221 (−0.008, 0.451)
Constant −0.492 (−0.709, −0.276) −0.238 (−0.440, −0.036) −0.231 (−0.432, −0.031)

R-squared 0.238 0.384 0.412

Table 4 Indirect Effects of Fear of Infection on Fatigue Through Anxiety and Insomnia (n=270)

Effects Coefficients 95% Confidence Interval

Point Estimate SE Lower Upper

Total indirect effects 0.203 0.069 0.078 0.348

Fear of infection →Anxiety →Fatigue 0.159 0.055 0.067 0.280

Fear of infection →Insomnia →Fatigue −0.007 0.023 −0.055 0.036
Fear of infection→Anxiety →Insomnia →Fatigue 0.051 0.019 0.019 0.094
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It is evident that the fatigue experienced by emergency responders cannot be solely attributed to heavy workloads. In 
our study, the vast majority (76%) of the deployed nurses worked no more than five hours per day. Fatigue is a complex 
and multidimensional state that encompasses emotional, physical, psychological, and cognitive exhaustion, arising from 
excessive work demands and insufficient energy recovery.46 Our study contributes to the existing literature by exploring 
the impact of fear of infection on fatigue and investigating the mediating role of anxiety and insomnia in this association.

In our study, we found that 53.0% of the deployed nurse responders reported fear of infection, while 18.5% and 
17.4% experienced moderate/severe levels of anxiety and insomnia, respectively. These percentages indicate a significant 
decrease compared to previous studies conducted on nurse responders deployed to Wuhan during the first wave of the 
COVID-19 outbreak in China. In those studies, the reported percentages were higher, with 70.6% reporting fear of 
infection,16 44.6% experiencing moderate to severe anxiety, and 34.0% experiencing moderate to severe insomnia.39 The 
observed reductions in fear of infection, anxiety, and insomnia levels among the deployed nurse responders in our study 
are likely attributed to improved knowledge of COVID-19 and enhanced preparedness measures. Shortened working 
hours, for instance, were intentionally implemented to address the psychological and physical distress experienced by the 
nurse responders. It is crucial to acknowledge that fear of infection can also arise from concerns about transmitting the 
virus to loved ones.47 Nurse responders deployed to distant locations away from their families may have had fewer 
worries about inadvertently bringing the virus home until they were preparing to return to their households.48

According to the OLS linear regression modelling in our study, fear of infection has both direct and indirect effects on 
fatigue. This result is consistent with the findings of several recent studies.49 Fear can serve as a root cause for many 
psychological disorders. The concerns surrounding the rapidly changing work environment and uncertain outcomes during 
a major epidemic can create a discordant relationship between nurses and their work.50 The fear and uncertainty experienced 
can place significant strain on the limited resources available to nurses, resulting in “allostatic overload” when the demands on 
internal resources exceed their capacity.51 Fatigue emerges when nurses are no longer able to effectively manage such stress. 
Empirical evidence indicates that fear and stress have indeed contributed to increased fatigue among healthcare workers 
during the COVID-19 pandemic,50,52 and persistent fatigue can ultimately lead to burnout.53

We found that anxiety, either alone or in combination with insomnia in a series, mediates the effect of fear of infection 
on fatigue. This suggests that anxiety can have an impact on fatigue even in the absence of insomnia. This finding is 
consistent with previous studies that have highlighted the significant predictive role of anxiety in relation to fatigue among 
nurses.40,54 Anxiety is known to be associated with decreased personal interest, attention, work engagement, and commit-
ment, which can contribute to feelings of fatigue.55 During the COVID-19 pandemic, fear of infection and the concern of 
unknowingly infecting others became significant sources of anxiety among nurses.56 It is important to note that fear of 

Figure 1 Mediating effects of anxiety and insomnia in the association between fear of infection and fatigue after adjustment for variations of gender, age, professional title, 
daily working hours, and PPE-related effects. 
Notes: The coefficient a1 is the direct effect of fear of infection on anxiety; the coefficient a2 is the direct effect of fear of infection on insomnia; the coefficient b1 is the 
direct effect of anxiety on fatigue; the coefficient b2 is the direct effect of insomnia on fatigue; the coefficient d is the direct effect of anxiety on insomnia; the coefficient c is 
the total effect between fear of infection and fatigue, and c′ is the direct effect of fear of infection on fatigue while controlling for anxiety and insomnia in the model. Path 
coefficients are standardized, **p < 0.01, ***p < 0.001.
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infection is an emotional reaction triggered by exposure to occupational risks, while anxiety represents the cognitive 
processing of that fear of infection.57 Anxiety stemming from fear can lead to elevated levels of psychological stress.

In our current study, we found that although insomnia was equally prevalent as anxiety among nurse emergency 
responders, it played a relatively less significant role in fatigue compared to anxiety. The results showed that anxiety 
alone had a stronger indirect effect (0.159) in mediating the association between fear of infection and fatigue compared to 
the combined effect of anxiety and insomnia (indirect effect 0.051). Previous studies have also demonstrated that 
psychological distress can fully mediate the relationship between fear of COVID-19 and insomnia.58 However, this 
does not diminish the importance of insomnia in its association with fatigue.55 Personal discomfort, restlessness, and 
irritability experienced due to fatigue can reasonably be attributed to poor sleep quality.59 Insomnia is a subjective 
complaint characterized by difficulty falling asleep, staying asleep, or experiencing non-resumption of sleep, which can 
significantly interfere with daily social functioning.60 In addition to genetic factors61 and personality traits,62 insomnia is 
closely linked to psychological disturbances. Anxiety, in particular, can induce insomnia-related symptoms through fear 
induction and pressure reactions.63

Our study has several limitations. Firstly, the study was conducted in a single epicenter in Heilongjiang province, 
China, which may limit the generalizability of the findings to other regions or populations. It is important to consider that 
there may be significant variations in the prevalence of COVID-19 and the response measures across different geographic 
locations and timeframes. Secondly, the cross-sectional study design used in this research precludes the establishment of 
causal relationships. Thirdly, the study focused on examining the impact of fear of infection, anxiety, and insomnia on 
nurses’ fatigue within a limited timeframe. Future research should incorporate longitudinal designs and follow-up studies 
to gain a better understanding of the recovery process of mental distress and potential long-term effects of emergency 
deployments, such as burnout, on the responders. In future research endeavors, it is recommended to conduct compre-
hensive and long-term monitoring of healthcare professionals, placing specific emphasis on investigating burnout 
resulting from prolonged negative emotions and fatigue experienced by healthcare workers during public health crises. 
This will provide a more comprehensive understanding of the long-term impacts and facilitate the development of 
targeted interventions to support the well-being of healthcare professionals.

Implications for Occupational Health Nursing Practice
The findings of our study have important policy and management implications, particularly in the context of emergency 
responses to the COVID-19 pandemic. Fear of infection, anxiety, insomnia, and fatigue are significant concerns for the 
occupational health and safety of healthcare workers, and they should be addressed comprehensively through 
a combination of job protection measures and mental health interventions.

Managers play a crucial role in demonstrating their commitment to protecting the wellbeing of healthcare workers, 
particularly during emergency responses. To alleviate nurses’ fear of infection, it is crucial for the government and 
hospitals to provide adequate prevention materials and emergency training. Ensuring that nurses have access to secure 
and well-equipped drop-in lounges, as well as facilitating effective information sharing about illness and self-protection, 
can help reduce anxiety levels.64

It is essential to recognize that each individual may have different levels of fear and anxiety, and therefore 
a personalized approach is preferred to address their specific needs. For individuals who exhibit high levels of anxiety 
or experience insomnia, more complex interventions may be necessary. These interventions could involve options such as 
early exit from the emergency response, medication treatments, counselling services, or even post-deployment cognitive 
behavioral therapy (CBT). CBT has demonstrated strong effectiveness in treating anxiety-related disorders65 as well as 
insomnia.66 Internet-based cognitive behavioral therapy (I-CBT) is a particularly valuable approach because it overcomes 
geographical limitations and time constraints67. Additionally, I-CBT eliminates the risk of disease transmission associated 
with face-to-face contact or treatment.68

It is crucial to incorporate mental health and wellbeing programs into occupational health and safety management 
practices.69 However, it is unfortunate that very few, if any, emergency response programs have included specific mental 
health promotion and intervention measures. This highlights a critical gap in addressing the mental health needs of 
healthcare workers during emergency situations.
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Conclusion
In the nurses deployed for emergency responses to the COVID-19 outbreak in one of the epicenters in China, our study 
found a significant association between fear of infection and fatigue. Fear of infection emerged as a significant stressor, 
contributing to both anxiety and fatigue among the nurses. We further examined the multiple mediating roles of anxiety 
and insomnia in the pathway from fear of infection to fatigue. The results demonstrated that anxiety played a partial 
mediating role in the association between fear of infection and insomnia. In turn, insomnia partially mediated the 
pathway from anxiety to fatigue.

Based on these findings, we recommend strengthening interventions targeting fear of infection, anxiety, and insomnia to 
prevent the development of moderate to severe fatigue and potential burnout among nurses deployed for emergency responses. 
These interventions should encompass pre-deployment, during deployment, and post-deployment measures. It is crucial to 
incorporate mental health interventions into the management actions as part of the occupational health and safety system.
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