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Objective: Given the immense stress faced by medical staff during the COVID-19 pandemic, this study aimed to evaluate the 
relationship between mindful attention awareness, fatigue, and perceived symptoms among frontline nurses who performed nucleic 
acid sample collection during the COVID-19 pandemic, to reduce their fatigue and help them cope with perceived uncomfortable 
symptoms.
Methods: A convenience sampling method was used to survey nurses who travelled to Hainan for nucleic acid sampling in 
August 2022 using an online (WeChat) questionnaire. A total of 514 frontline nurses who performed nucleic acid tests completed 
the questionnaire. The questionnaire covered basic demographic information, Mindful Attention Awareness Scale (MAAS) ratings, 
and Fatigue Severity Scale (FSS) ratings. Spearman correlation analysis was used to separate the relationship between MASS and FSS, 
and univariate and multivariate factor analyses were used to explore the relevant influences contributing to the occurrence of fatigue.
Results: A total of 514 individuals completed the survey,93.97% (n=483) were female, mean age was 31.15 ± 5.7, MASS score was 
69.01 ± 13.53, and 296 (57.59%) nurses experienced symptoms of fatigue during the auxiliary period. Spearman correlation analysis 
showed that FSS was associated with MASS. Multifactorial analysis showed that sex, age, marital status, fertility status, years of work, 
adaptation to dietary habits, hidrorrhea, and MAAS scores affected the presence of fatigue symptoms among the medical staff in 
Hainan (P<0.05).
Conclusion: The psychological status of frontline nurses undergoing nucleic acid testing during the pandemic was poor, and the 
appearance of fatigue symptoms could be effectively reduced by increasing levels of positive thinking among medical staff to help 
them cope with public health emergencies.
Keywords: COVID-19, nucleic acid testing, nurses, mindfulness, fatigue, perceived symptoms

Introduction
Since December 2019, the coronavirus disease (COVID-19) pandemic has brought significant harm and challenges to 
over 200 countries worldwide.1 Evidence regarding the global COVID-19 pandemic has shown that many COVID-19 
infections are asymptomatic. This means that they test positive based on the detection of nucleic acid in samples but have 
no typical clinical symptoms or signs and no apparent abnormalities in images, including lung computed tomography. 
Most asymptomatic infected people do not seek medical assistance due to the lack of obvious clinical signs and poor 
prevention awareness, and this increases the rapid spread of COVID-19.2 Because of the differences in sociocultural, 
political, and economic contexts between countries, there has been no consensus about the best public health strategy for 
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managing COVID-19. The Chinese government has adopted a dynamic zero-COVID policy to combat the pandemic, in 
which restrictive measures are initiated and maintained until there are no documented COVID-19 cases in a particular 
geographic location.3

The zero-COVID-19 policy is effective in reducing health damage in the mid-and long-term, and nucleic acid testing 
has played a crucial role in controlling COVID-19, especially in screening asymptomatic infections. In addition, it has 
worked to control sources of infection and cut off transmission channels.4 Frequent and/or regular population-based 
broad nucleic acid testing not only largely aggravates the public health burden (eg, cost, volunteers, and resources) but 
also increases the numbers of medical specialists and laboratories. The National Health Commission of the PRC has 
transferred many medical personnel, including doctors, nurses, and laboratory technicians, to support nucleic acid testing 
in several cities and regions (eg, Hong Kong, Shenzhen, Jilin, Shanghai, Hainan, and Xizang) of China in 2022. At the 
same time, the COVID-19 pandemic has affected the mental health of medical personnel on the frontline of this crisis. 
A systematic review reported that among Western frontline healthcare professionals, moderate and high levels of stress, 
anxiety, depression, sleep disturbance, burnout, and even more frequent. Intense symptoms among women and nurses 
have been discovered during the COVID-19 pandemic.5 A cross-sectional study conducted in Nanjing, China, showed 
that out-ward healthcare workers were more likely to experience functional gastrointestinal disorder-related symptoms 
compared to their inward counterparts who were within hospital wards treating COVID-19 patients.6 Another Chinese 
cross-sectional study showed that during the pandemic, sleep disorders and depression-anxiety-stress levels were high 
because the frontline nurses performing nucleic acid testing were directly exposed to COVID-19 and the possibility of 
infection.7 This might partly be because out-ward healthcare workers at uncertain risk of COVID-19 tended to experience 
related mental problems and symptoms compared to their inward counterparts whose risk of contracting COVID-19 was 
more definite.8 The COVID-19 pandemic has further exacerbated the prevalence of fatigue in nurses. Profession-related 
fatigue harms the work efficiency, safety, and health of nurses and even produces symptoms such as anxiety, depression, 
headache, dizziness, compulsion, and insomnia. This may also increase the risk of medication errors among nurses. 
These, in turn, are compounded by poorly designed working spaces and environments.9 It is necessary for nurse leaders 
to implement crisis management based on nurses’ psychological characteristics to promote their health during the critical 
period of the COVID-19 pandemic.10

In the past two decades, mindfulness has received extensive public, as well as scientific, attention.11 Mindfulness 
deals with what occurs both within the individual and the environment and which may bring about greater autonomy and 
self-regulation. Mindfulness may also lead to an increased awareness of internal conditions, such as feelings, needs, and 
external stimuli, which can act as sources of pressure.12 The Mindful Attention Awareness Scale (MAAS) is a popular 
self-report tool. It consists of 15 items that describe general tendencies to be attentive to and aware of present-moment 
experiences in daily life and mindless states that can be experienced in common or specific situations.13

Using three different samples of college students, hospital nurses, and full-time community workers, Reina and 
Kudesia found that participants’ self-regulatory abilities and metacognitive beliefs were positively associated with 
positive thoughts. In contrast, mental fatigue and situational stressors were negatively associated with positive 
thoughts.14 The MAAS has been translated and adapted into different language versions15 (eg, French, Spanish, 
Turkish, and Italian). The MAAS is the most common tool used in research studies, such as those related to stress, 
depression, chronic pain, bulimia, and cancer, to assess mindfulness.16 The MAAS was translated into Chinese in 2012.17 

It was then used in a study of undergraduates18 to assess the relationship between dispositional mindfulness and suicide 
risk. Previous studies have shown that the Chinese version of the MAAS is both valid and reliable for use among Chinese 
populations.17,19 The COVID-19 pandemic is a global health crisis with psychological consequences for healthcare 
workers, including frontline nurses, who collect nucleic acid samples because they are the main barrier in the fight 
against public health emergencies. Government and medical institutions must consider professional and psychological 
factors in ameliorating burnout and increasing nurses’ safety.20 Based on previous studies, we assumed that mindful 
attention awareness is the factor related to fatigue and perceived symptoms among frontline nurses who performed 
nucleic acid sample collection during the COVID-19 pandemic.

Therefore, in this study, we aimed to evaluate the relationship between mindful attention awareness, fatigue, and 
perceived symptoms among frontline nurses who performed nucleic acid sample collection during the COVID-19 
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pandemic, to reduce their fatigue and help them cope with perceived uncomfortable symptoms. This study provides 
a basis for further intervention and crisis management for hospital nursing administrators during the COVID-19 
pandemic.

Materials and Methods
Research Design and Research Participants
This cross-sectional study used a convenience sampling method through an online questionnaire (WeChat). The sample 
size was calculated by using a single population proportion formula n ¼ Zα=2ð Þ

2P 1 � pð Þ=d2,21 where Zα/2 is the 
confidence level (at α = 0.05, Zα/2 = 1.96), P = expected proportion of the outcome of fatigue (the incidence of fatigue 
in the preliminary survey was 60%), and d2¼ marginoferror d2¼ 0:05� 0:05

� �
. The calculated necessary minimum 

sample size n ¼ 1:96ð Þ
2
�0:6 1 � � 0:6ð Þ= 0:05ð Þ

2 was 369. Considering the addition of a 20% contingency for non- 
response, the sample size was estimated to be 433 participants finally, the study sample was 514 research objects.

In this study, online questionnaires were sent to leaders in contact with nucleic acid collection teams from hospitals to 
assist Hainan. The questionnaires were administered by the leader sent to the nurses from Hunan province to assist 
Hainan with nucleic acid sampling in August 2022. A total of 520 medical staff from the Hunan assistance team 
answered the questionnaire; three individuals were excluded because they were physicians, and three were excluded 
because they were laboratory technicians. Finally, 514 nurses completed the survey.

The inclusion criteria were as follows: transferred nurses from Hunan province who went to Hainan for nucleic acid 
sampling during the pandemic. These nurses provided informed consent and voluntarily agreed to participate in the study, 
and they had the ability to fill out the survey truthfully. The exclusion criteria were: time to complete the questionnaire 
was <3 min, a returned questionnaire with common-sense items that were incorrect, questionnaires returned with the 
same answer for 85% of the items, and questionnaires returned from local nurses in Hainan and other provinces. This 
study was approved by the Ethics Committee of the First People’s Hospital of Changde, and all the respondents signed an 
informed consent form before the online questionnaire was administered. Questionnaires were sent to the Hainan Nucleic 
Acid Sampling Team through WeChat.

The Measurement Tools
The measurement tools included basic demographic information, the Mindfulness Attention Awareness Scale (MAAS), 
and the Fatigue Severity Scale (FSS).

Basic Demographic Information
First, general sociodemographic profiles for the nurses sampling for nucleic acids were completed. These profiles 
included information about sex, age, education level, marital status, fertility status, working years, professional title, 
hours of sleep every day, and whether they adapted to certain dietary habits. Second, the nurses’ symptoms during the 
nucleic acid test were investigated. The possibilities included dizziness, chest distress, polypnea, nausea, vomiting, 
palpitation, hidrorrhea, headache, tinnitus, stuffy nose, faintness, convulsions, and unconsciousness. Each entry had four 
options, indicating the frequency of symptom occurrence, 0 indicating no symptom occurrence, 1–2 indicating symptom 
occurrence one or two times, 3–5 indicating symptom occurrence three to five times, and ≥6 indicating symptom 
occurrence six times or more. Frequencies and percentages were calculated for analysis.

Mindful Attention Awareness Scale (MAAS)
Mindfulness was assessed using the 15-item Mindful Attention Awareness Scale (MAAS).22 Previous studies have 
shown that the Chinese version of the MAAS is both valid and reliable for Chinese populations.19,23 The internal 
consistency of Cronbach’s alpha and the confirmatory factor analysis of the Comparative Fit Index for the MAAS were 
0.72 and 0.83, respectively.23 The 15 items required the research subjects to identify the frequency with which they 
experienced feelings, behaviors, or mindful thoughts when they performed the nucleic acid test. Each item’s score ranged 
from 1 to 6 (from almost never to almost always). Higher scores indicate higher levels of mindfulness. The total scores 
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for all the items ranged from 14 to 90. In this study, Cronbach’sαof the MAASwas0.79, and the confirmatory factor 
analysis of the Comparative Fit Index CFI was 0.74.

Fatigue Severity Scale (FSS)
The Fatigue Severity Scale (FSS) contains nine items, each with seven options, ranging from strongly disagree to 
strongly agree. Higher scores indicate higher fatigue.24 The Cronbach’s α coefficient of the FSS was 0.75, and the 
confirmatory factor analysis for the Comparative Fit Index CFI was 0.70. The Chinese version of the FSS has been used 
and validated in an Asian population.25 Fatigue was defined as an average FSS score ≥4, and a higher score indicated 
more severe fatigue.26 In this study, the Cronbach’s α coefficient of the FSS was 0.82, and the confirmatory factor 
analysis of the Comparative Fit Index CFI was 0.73.

Statistical Analysis
Statistical analyses were performed using SPSS 22.0 software and Jamovi 1.8.1. Statistical analysis was performed using 
SPSS version 22.0, including simple counting, percentages, mean values, standard deviations of sample demographics 
and symptoms, as well as the descriptive statistics for the MAAS and FSS. Mann–Whitney U-test was used for the 
MAAS as measurement data with FSS presence of fatigue. The MAAS as enumeration data was treated with the chi- 
square test and univariate and multivariate analyses to explore factors leading to fatigue. The internal structure was 
evaluated by Jamovi 1.8.1, using confirmatory factor analysis, and the internal consistency of the scale was evaluated by 
Cronbach’s α. All analyses were performed using two-sided tests P<0.05.

Results
Demographic Characteristics of the Assistant Nurses Performing the Nucleic Acid 
Test
This study investigated the fatigue symptoms and psychological status of 514 frontline nurses performing nucleic acid 
testing during a new coronavirus-associated pneumonia outbreak in Hainan.514 nurses responded to the survey, and they 
all returned valid questionnaires with a validity rate of 100%. Among the nurses, 58.37% were married, 93.97% were 
female (n = 483), and 6.03% were male (n= 31), with a mean age of 31.15 ± 5.73 years. More people were in the 31–40- 
year-old group (47.67%, n = 245) than in any other group. Moreover, 78.41% had a bachelor’s degree or above, 42.80% 
of the nurses had not given birth, and 49.23% had worked for more than ten years. Two hundred eighteen (42.41%) had 
an intermediate title, 99.61% of the nurses slept for 5–8 hours during nucleic acid collection, and 47.86% did not adapt to 
a local diet. The basic sociodemographic characteristics of nucleic acid collection nurses in Hainan are shown in Table 1.

Table 1 Demographic of Nurse Performing Nucleic Acid Test (N = 514)

Characteristics Variable Frequency Percent (%)

Sex

Male 31 6.03%

Female 483 93.97%
Age

≤25 95 18.48%

26~30 139 27.04%
31~40 245 47.67%

41~45 27 5.25%

≥46 8 1.56%

(Continued)
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The Symptoms of the Nurses Performing the Nucleic Acid Test
We assessed the symptoms of heat stroke in nurses who had undergone nucleic acid testing. Specifically, 45.72% did not 
experience dizziness. Over 40% experienced chest tightness, shortness of breath, nausea, and panic. Further, 73.65% 
experienced profuse sweating, and a minority experienced ringing in the ears, stuffiness, fainting, twitching of the limbs, 
and loss of consciousness, as shown in Table 2.

MAAS Scores of the Nurses Performing the Nucleic Acid Test
The participants scored 69.01±13.53 in positive thinking. Positive thinking was categorized into three levels: poor, 
moderate, and good. The study results showed that 62.06% of the medical staff had an above-average level of positive 
thinking, 35.99% had an average level, and 2.05% had a poor level of positive thinking (detailed results are presented in 
Table 3 and Table 4).

FSS Scores and the Presence of Fatigue Among Nurses Performing the Nucleic Acid Test
Participants had a fatigue score of (36.27 ± 11.17). The study results showed that 57.59% of the medical staff 
experienced fatigue, and 42.41% did not (detailed results are shown in Table 5 and Table 6).

Table 1 (Continued). 

Characteristics Variable Frequency Percent (%)

Education

College degree or below 111 21.60%
Bachelor’s degree 399 77.63%

Master’s degree or above 4 0.78%

Marital status
Unmarried 200 38.91%

Married 300 58.37%

Divorced/widowed 14 2.72%
Fertility status

No fertility 220 42.80%

One child 166 32.30%
Two childern 128 24.90%

Years of working

≤3 45 8.75%
3~5 75 14.59%

6–10 141 27.43%

11~15 212 41.25%
≥15 41 7.98%

Professional title
Junior and below 268 52.14%

Intermediate 218 42.41%

Senior 28 5.45%
Hours of sleep

≤5 2 0.39%

5~8 512 99.61%
≥8 0 0%

Adapting to dietary 

habit 
NO 246 47.86%

Yes 268 52.14%
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Table 2 The Symptoms in Nurse Performing Nucleic Acid Test (N = 514)

Symptoms Number of  
Symptoms

Frequency Percent (%)

Dizziness

0 235 45.72%

1~2 209 40.66%
3~5 50 9.73%

≥6 20 3.89%

Chest Distress
0 297 57.78%

1~2 164 31.91%
3~5 37 7.20%

≥6 16 3.11%

Polypnea
0 296 57.59%

1~2 153 29.77%

3~5 46 8.95%
≥6 19 3.70%

Nausea 

0 340 66.15%
1~2 138 26.85%

3~5 31 6.03%

≥6 5 0.97%
Vomiting

0 424 82.49%

1~2 76 14.79%
3~5 14 2.72%

≥6 0 0%

Palpitation
0 320 62.26%

1~2 147 28.60%

3~5 38 7.39%
≥6 9 1.75%

Hidrorrhea

0 192 37.35%
1~2 99 19.26%

3~5 56 10.89%

≥6 167 32.49%
Headache

0 258 50.19%

1~2 171 33.27%
3~5 62 12.06%

≥6 23 4.47%

Tinnitus
0 442 85.99%

1~2 49 9.53%

3~5 16 3.11%
≥6 7 1.36%

Stuffy

0 501 97.47%
1~2 9 1.75%

3~5 2 0.39%

≥6 2 0.39%

(Continued)
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Table 2 (Continued). 

Symptoms Number of  
Symptoms

Frequency Percent (%)

Faint
0 504 98.05%

1~2 10 1.95%

3~5 0 0%
≥6 0 0%

Convulsion

0 511 99.42%
1~2 3 0.58%

3~5 0 0%

≥6 0 0%
Unconsciousness

0 511 99.42%

1~2 3 0.58%
3~5 0 0%

≥6 0 0%

Table 3 MAAS Scores in Nurse Performing 
Nucleic Acid Test (N = 514)

Items Scores Range Mean (SD)

Item1 1–6 4.56 (1.35)

Item2 1–6 5.14 (1.19)

Item3 1–6 5.11 (1.18)
Item4 1–6 4.63 (1.09)

Item5 1–6 4.18 (1.13)

Item6 1–6 3.78 (0.79)
Item7 1–6 4.72 (1.34)

Item8 1–6 5.39 (1.14)
Item9 1–6 4.91 (1.19)

Item10 1–6 4.84 (124)

Item11 1–6 4.35 (1.16)
Item12 1–6 4.37 (1.38)

Item13 1–6 4.36 (1.27)

Item14 1–6 4.48 (1.25)
Item15 1–6 4.17 (1.13)

Total scores 31–90 69.01 (13.53)

Abbreviations: SD, standard deviation; MAAS, Mindfulness 
Attention Awareness Scale.

Table 4 MAAS Level Classification in Nurse Performing 
Nucleic Acid Test (N = 514)

Grades Scores Range Frequency Percent (%)

Poor ≤40 10 2.05%
Medium 41–65 185 35.99%

Good ≥66 319 62.06%

Abbreviation: MAAS, Mindfulness Attention Awareness Scale.
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The MAAS Items with FSS Presence of Fatigue Among Nurses Performing the Nucleic 
Acid Test
The results of this study showed that nurses who experienced fatigue during nucleic acid collection had lower positive 
thinking scores than those who did not experience fatigue, and the difference between the two was statistically significant 
(detailed results are shown in Table 7).

The Univariate and Multivariate Analysis of Factors for FSS Presence of Fatigue Among 
Nurses Performing the Nucleic Acid Test
The results of this study showed that sex, age, marital status, fertility status, years of working, adapting to dietary habits, 
hidrorrhea, and MAAS scores were independent influences on nurses’ fatigue during nucleic acid collection (detailed 
results are shown in Table 8).

Discussion
The Hainan Province is located in southern China at the edge of the tropics. A tropical province with a tropical maritime 
monsoon climate is a world-renowned tourist destination. In August 2022, Hainan Province was severely affected by 
COVID-19, with a cumulative total of 1604 confirmed cases by August 9, while Sanya had a cumulative total of 1164 
confirmed cases. More than 80,000 tourists were stranded in Sanya, Hainan Province, and 5000 medical personnel from 
across the country began to rush to help Hainan. According to the China Meteorological Administration, a heatwave in 
China lasted for more than two months in summer, which was the longest record since 1960. The temperatures in Hainan 
are particularly high in August. Going out into protective clothing to collect nucleic acids in scorching heat was the 
biggest challenge for nurses. A meta-analysis27 of 93 cross-sectional studies with 93,112 nurses reported pooled 
prevalence estimates of anxiety, stress, depression, and sleep disorders among nurses during the COVID-19 outbreak. 
The reason for this is that nurses are closest to COVID-19 patients and are at high risk of infection from patients or 
asymptomatic cases in their work. The stress they experience may lead to many problems, such as sleep disturbance, 

Table 5 FSS Scores and Presence of Fatigue in 
Nurse Performing Nucleic Acid Test (N = 514)

Items Range Mean(SD)

Item1 1–7 4.57 (1.35)

Item2 1–7 3.44 (1.06)

Item3 1–7 3.39 (1.01)
Item4 1–7 4.57 (1.31)

Item5 1–7 4.05 (1.24)

Item6 1–7 4.23 (1.11)
Item7 1–7 4.23 (1.14)

Item8 1–7 4.05 (1.03)
Item9 1–7 3.74 (1.05)

Total scores 9–63 36.27 (11.17)

Abbreviations: SD, standard deviation; FSS, Fatigue 
Severity Scale.

Table 6 FSS Presence of Fatigue in Nurse Performing Nucleic 
Acid Test (N = 514)

Fatigue Scores Range Frequency Percent (%)

No 9–35 218 42.41%
Yes 36–63 296 57.59%

Abbreviation: FSS, Fatigue Severity Scale.
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Table 7 The MAAS Items with FSS Presence of Fatigue in Nurse 
Performing Nucleic Acid Test (N = 514)

MAAS Items Fatigue Z/χ² P-value

No (n=218) Yes (n=296)

Item1 4.95 (1.26) 4.27 (1.34) −5.828a <0.001
Item2 5.42 (1.01) 4.94 (1.27) −4.708a <0.001

Item3 5.48 (0.94) 4.83 (1.17) −6.393a <0.001

Item4 5.06 (1.34) 4.32 (1.13) −5.894a <0.001
Item5 4.70 (1.45) 3.81 (1.09) −6.348a <0.001

Item6 4.10 (1.41) 3.55 (1.01) −4.087a <0.001

Item7 5.18 (1.16) 4.39 (1.16) −6.917a <0.001
Item8 5.68 (0.93) 5.18 (1.23) −6.468a <0.001

Item9 5.19 (1.05) 4.70 (1.25) −4.515a <0.001

Item10 5.29 (1.07) 4.51 (1.27) −6.920a <0.001
Item11 4.73 (1.35) 4.07 (1.18) −5.297a <0.001

Item12 4.75 (1.33) 4.09 (1.16) −5.269a <0.001

Item13 4.77 (1.30) 4.07 (1.06) −5.780a <0.001
Item14 4.87 (1.24) 4.19 (1.22) −5.852a <0.001

Item15 4.55 (1.45) 3.90 (1.07) −4.911a <0.001

MAAS scores 74.70 (11.79) 64.82 (11.22) −8.268a <0.001
MAAS categorical 53.020b <0.001

≤40 1 (0.46%) 10 (3.38%)

41–65 52 (23.85%) 155 (52.36%)
≥66 165 (75.69%) 131 (44.26%)

Notes: amann–Whitney. U-test for continuously variables, bChi-square test for categorical 
variables, Fisher exact for categorical variables with Expects<5. 
Abbreviations: MAAS, Mindfulness Attention Awareness Scale; FSS, Fatigue Severity Scale.

Table 8 TheUnivariate and Multivariate Analysis on Factors for FSS Presence of Fatigue Among Nurse 
Performing Nucleic Acid Test (N = 514)

Variable Univariate Multivariate

β (95% CI) P-value β (95% CI) P-value

Sex
Male Ref Ref

Female 11.51 (0.0962, 0.8957) 0.0312 0.33 (0.1142, 0.9319) 0.0364

Age 1.13 (1.0243, 1.2362) 0.0138 1.12 (1.0329, 1.2223) 0.0066
≤25 Ref

26~30 0.69 (0.2539,1.8820) 0.4700

31–40 0.99 (0.2368,4.0987) 0.3984
41~45 2.81 (0.2654,7.8247) 0.3905

≥46 2.98 (0.5145,8.3219) 0.9871

Education
College degree or below Ref

Bachelor’s degree 1.51 (0.8220, 2.7706) 0.1843

Master’s degree or above 0.30 (0.0161, 5.4308) 0.4122
Marital status

Unmarried Ref Ref

Married 0.20 (0.0629, 0.6398) 0.0066 0.21 (0.0747, 0.6103) 0.0039
Divorced/widowed 0.38 (0.0735, 1.9366) 0.2429 0.44 (0.0937, 2.0485) 0.2943

(Continued)
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Table 8 (Continued). 

Variable Univariate Multivariate

β (95% CI) P-value β (95% CI) P-value

Fertility status

No fertility Ref Ref
One child 3.73 (1.1709, 11.8769) 0.0260 3.45 (1.1875,9.0124) 0.0228

Two children 3.32 (0.9729, 11.3355) 0.0554 3.05 (0.9883, 9.4055) 0.0524

Years of working
≤3 Ref Ref

3~5 0.83 (0.3154, 2.1993) 0.7120 0.91 (0.3660, 2.2695) 0.8420

6–10 0.59 (0.2038, 1.7133) 0.3326 0.69 (0.2575, 1.8629) 0.4669
11~15 0.20 (0.0521, 0.7901) 0.0215 0.21 (0.0617, 0.7739) 0.0184

≥15 0.08 (0.0105, 0.5454) 0.0104 0.09 (0.0143, 0.6115) 0.0133

Professional title
Junior and below Ref

Intermediate 0.93 (0.4674, 1.8570) 0.8406

Senior 1.68 (0.4037, 6.9527) 0.4773
Hours of sleep

≤5 Ref

5~8 0.84 (0.3862, 1.8057) 0.6469
≥8 1.51 (0.5056, 4.4956) 0.4614

Adapting to dietary habit 

No Ref Ref
Yes 1.73 (1.1044, 2.7074) 0.0167 1.70 (1.1241, 2.5804) 0.0120

Dizziness

0 Ref
1~2 1.51 (0.8736, 2.5936) 0.1407

3~5 0.68 (0.2754, 1.6782) 0.4025

≥6 1.00 (0.1489, 6.7659) 0.9969
Chest Distress

0 Ref Ref

1~2 0.93 (0.5217, 1.6719) 0.8179 1.06 (0.6529, 1.7096) 0.8229
3~5 0.84 (0.2367, 3.0084) 0.7934 0.75 (0.3038, 1.8519) 0.5328

≥6 0.05 (0.0037, 0.7543) 0.0302 0.59 (0.1398, 2.4680) 0.4675

Polypnea
0 Ref

1~2 1.09 (0.5867,2.0259) 0.7846

3~5 0.46 (0.1369, 1.5559) 0.2124
≥6 0.71 (0.1170, 4.3125) 0.7100

Nausea 

0 Ref
1~2 1.05 (0.5795, 1.9074) 0.8691

3~5 2.07 (0.5112, 8.4165) 0.3072

≥6 6.60 (0.4571, 8.0460) 0.1236
Vomiting

0 Ref

1~2 0.93 (0.4509, 1.9390) 0.8567

3~5 0.43 (0.0610, 3.0108) 0.3944

≥6 /

Palpitation
0 Ref

1~2 0.91 (0.5069, 1.6355) 0.7539

(Continued)
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stress, anxiety, and depression.28 Therefore, performing nucleic acid testing in such a harsh environment in Hainan can 
easily pose a great psycho-physiological threat to nurses.

The current study showed that 93.97% of the nurses who participated in the survey were female, and 6.03% were 
male. In China, the nursing profession is still predominantly female, and the proportion of men involved remains low, 
with data showing that, by 2019, 4.09 million people were registered as nurses in China, but only 2.3% were male.29 

Table 8 (Continued). 

Variable Univariate Multivariate

β (95% CI) P-value β (95% CI) P-value

3~5 2.03 (0.5220, 7.8789) 0.3072

≥6 6.26 (0.4226, 9.3064) 0.1525
Hidrorrhea

0 Ref Ref

1~2 1.97 (1.0476, 3.6902) 0.0353 1.86 (1.0401, 3.3190) 0.0363
3~5 2.39 (1.0302, 5.5457) 0.0424 2.45 (1.1478, 5.2475) 0.0206

≥6 1.56 (0.8754,2.7629) 0.1321 1.50 (0.8884, 2.5351) 0.1291

Headache
0 Ref

1~2 1.14 (0.6757, 1.9196) 0.6255

3~5 1.98 (0.7981,4.9098) 0.1407
≥6 3.01 (0.5556, 6.2769) 0.2013

Tinnitus

0 Ref
1~2 1.19 (0.5291,2.6945) 0.6694 1.46 (0.6916, 3.0699) 0.3221

3~5 0.20 (0.0395,0.8206) 0.0358 0.57 (0.1525, 2.1484) 0.4083

≥6 1.82 (0.1327, 5.0683) 0.6531 1.85 (0.1632,9.8627) 0.6205
Stuffy

0 Ref

1~2 0.68 (0.0573, 8.1580) 0.7635
3~5 0.26 (0.1355,2.1451) 0.0929

≥6 0.44 (0.0211, 9.2670) 0.5992

Faint
0 Ref

1~2 0.14 (0.0165, 1.1251) 0.0642

3~5 /
≥6 /

Convulsion

0 Ref
1~2 1.57 (0.4756, 1.2183) 0.6345

3~5 1.99 (0.7884,4.7251) 0.1761

≥6 /
Unconsciousness

0 Ref

1~2 1.68 (0.9145, 1.5234) 0.6489
3~5 2.35 (0.3246,3.2219) 0.2647

≥6 /

MAAS scores 0.94 (0.9220, 0.9578) <0.0001 0.94 (0.9238,0.9575) <0.0001
≤40 Ref

41~65 0.25 (0.0154,3.9299) 0.3215

66~90 0.36 (0.0720,1.9856) 0.2689

Abbreviations: MAAS, Mindfulness Attention Awareness Scale; FSS, Fatigue Severity Scale.
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Although previous studies have shown that gender does not affect depressive symptoms and sleep quality among the 
public during the COVID-19 pandemic,30 the results of this study showed that men are at higher risk of experiencing 
fatigue. This may be related to the small sample size of the present study.

The majority of nurses performing nucleic acid testing assistance had a bachelor’s level education (77.63%), 58.37% 
were married, had the highest number of intermediate-level titles, and 99.61% slept between 5–8 hours during nucleic 
acid collection. All nurses took the initiative to fight COVID-19 because of the strong responsibility and strong sense of 
mission and dedication Chinese healthcare providers feel to overcome this pandemic.31 Existing studies have shown that 
the current status of psychological problems among healthcare workers during the COVID-19 is higher than in previous 
pandemics.32 In this study, the nurses’ FSS score was 36.27±11.17, and we found fatigue among the 296 nurses 
performing nucleic acid testing. This is probably due to the fact when the nurses were assisting Hainan with nucleic 
acid testing, they were confronted with extreme infectivity, especially in an unfamiliar and hot environment in which they 
could not relax at any time. Some of them were worried about not being able to adapt to sleeping, eating, and other living 
habits (49.23%). The results of our previous study showed that the quality of sleep and psychological status of frontline 
nurses performing nucleic acid testing during the new coronavirus-related pneumonia epidemic was poor, and they had 
severe sleep disturbances during the pandemic.7 In a cross-sectional study of 95 medical students in Saudi Arabia, stress, 
anxiety, and depression were strongly linked with poor sleep.33 It was also reported that inadequate sleep duration and, 
consequently, fatigue might affect mental health to such a degree that recurrent suicidal thoughts, and even suicidal 
attempts, may occur more frequently.34 This suggests it is particularly important to pay close attention to the psycho-
logical state of medical staff during the fight against the pandemic.

The main mental health burden on the public was higher during the COVID-19 outbreak, while healthcare workers 
were at higher risk.30 Stress among the public may come from lack of knowledge about the disease, receiving 
unconfirmed false news, etc., whereas the main mental health burden among health care workers comes from fear of 
spreading the virus to family members, close people, or patients.35 Some studies36–38 have shown that psychological 
stress during COVID-19 is associated with female gender, fatigue during work and (dis)availability of coping tools, such 
as mindfulness management. Coherence and a sense of work engagement have also been suggested as protective factors 
against the psychological stress associated with exposure to people infected with Neocoronavirus.39,40 The present study 
explored the psychological profile of nucleic acid sampling nurses under the influence of a Neo coronavirus pandemic 
and a hostile environment. During the collection of nucleic acids, nurses must wear protective clothing, goggles, and 
three-layer gloves according to strict isolation requirements. This not only affects their senses of sight, hearing, and touch 
but also poses difficulties and dangers in the completion of various nursing treatments and operations. At the same time, 
tight protection in a high-temperature environment puts nurses in a more severe state of hypoxia, which, coupled with 
a high level of psychological stress over a long period of time, causes them to experience general fatigue and weakness 
and reduced muscle strength, accompanied by symptoms of soreness and physical fatigue, such as incomplete and 
uncoordinated performance of various movements. The pathophysiology of fatigue is not well understood. However, fear 
and anxiety can increase body stress. The inflammatory response to anxiety and fear-related fatigue has consistently been 
found to affect anxiety-related brain regions.41

It has also been found in previous studies that while protective gear reduces the risk of infection for medical 
personnel, a variety of physical health problems can occur, including skin, respiratory, musculoskeletal, neurological, 
urinary, and circulatory problems, with skin problems being the most common.42 These findings are consistent with those 
of previous studies on the spread of severe acute respiratory syndrome (SARS).43 Long-term use of the facial protective 
gear is associated with a high rate of adverse skin reactions. In addition, according to systematic evaluations,44 the use of 
personal facial protective equipment may lead to allergies, followed by an acneiform rash and contact urticaria, especially 
during increased and prolonged use. In hot conditions, PPE limits evaporation and heat exchange with the environment,45 

and health workers are more likely to experience various discomforts in the extreme heat of Hainan. Similar to the results 
of previous studies, physical problems caused by wearing PPE by health workers in Singapore and India can lead to 
impaired physical function, difficulty in work, impaired communication with patients and colleagues, and a negative 
impact on health workers’ productivity.46,47

https://doi.org/10.2147/PRBM.S401764                                                                                                                                                                                                                                

DovePress                                                                                                                         

Psychology Research and Behavior Management 2023:16 1176

Chen et al                                                                                                                                                            Dovepress

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

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


In a study investigating the environmental impact on the health and safety of medical personnel during a new crown 
epidemic, it was shown that approximately 65% of respondents reported that one or more cognitive tasks were impaired 
when wearing PPE.46 This impairment in cognition may not only affect performance but also compromise the health and 
safety of HCWs and patients. The prevalence of occupational heat stress has been strongly associated with workplace 
accident rates, with the majority of accidents reported in certain workplaces found to occur in wet-bulb globe 
temperatures >25°C.48 But the temperature of Hainan is well above 25°C. In this study, 73.65% of the nurses experienced 
heavy sweating and dizziness during nucleic acid collection, and the hot weather in Hainan seriously affected the safety 
and work status of the medical staff.

The results of this study showed that being male, older, having one child, adapting to dietary habits, and experiencing 
hidrorrhea were risk factors for fatigue during nurses’ nucleic acid collection. Being married, having more than ten years 
of work experience, and having a high MAAS score reduced the risk of fatigue. Similar to previous studies, the risk 
factors for fatigue after COVID included being female and being older.49 Male nurses generally outperformed female 
nurses in terms of physical strength; therefore, they showed lower levels of fatigue. However, nurses with more work 
experience were better able to cope with highly contagious diseases than younger nurses, who were less experienced and 
less likely to be calm in situations and, therefore, more prone to fatigue. Married nurses, in contrast, had the support of 
their families to help alleviate the harmful consequences of stress.50

In a study by Kemper et al,51 increasing the MASS score was effective in reducing sleep disturbance and improving 
psychological resilience among the clinical staff. In this study, 514 nurses had a MASS score of 69.01±13.53 during nucleic 
acid collection, 62.06% had a good level of MASS, and 35.99% had a moderate level of MASS, while nurses’ level of 
MASS was closely related to fatigue. The higher the MASS score, the lower the FSS score and the less severe the fatigue 
symptoms. This finding is consistent with those of previous studies. A good MASS level can effectively regulate 
participants’ emotions, enhance their emotional control and relaxation, and improve their sense of self-control, which 
will enable them to reduce their negative emotions and clinical symptoms.52,53 Ghawadra et al reported that mindfulness 
training could reduce anxiety and depression, alleviate psychological distress, and improve job satisfaction and subjective 
well-being among nurses.54 This suggests that nursing managers should consider the role and mechanisms of positive 
psychology and develop targeted interventions to improve nurses’ positive thinking to further reduce negative emotions, 
such as fatigue, and improve nurses’ sense of professional well-being, thereby ensuring quality and safety of care.55

On December 7, 2022, China’s National Health and Wellness Commission issued measures to further optimize the 
implementation of prevention and control of the COVID-19 epidemic.56 The ten measures call for the scientific and precise 
delineation of risk areas, focusing on nucleic acid testing in personnel at high risk of infection in certain areas, not conducting 
full-scale nucleic acid testing by administrative area, and further narrowing the scope and reducing the frequency of nucleic 
acid testing. With the adjustment of China’s policy, the large-scale nucleic acid collection is not always possible. Rather, this 
policy shift will put healthcare institutions and medical staff at greater risk and pressure. By focusing on the level of positive 
thinking and fatigue of medical staff, this study provides a basis for the need to focus on the physical and mental health of 
medical staff and reduce the fatigue experienced in regular work aimed at fighting new coronavirus-related pneumonia.

Limitations
This study has several limitations. First, biases existed in the methods used to collect data through online surveys. The 
use of scales is based on individuals’ perceptions of their own behavior, and there are limitations in the survey 
distribution method. Some people may have refused to complete the questionnaire; therefore, the potential information 
may have been lost. In addition, the medical staff supporting Hainan were from all over the country, but most of the 
questionnaires we received were from foreign-body staff in Hunan Province. Therefore, the results may be biased, and 
we plan to conduct a multicenter study in the future.

Conclusions
During the COVID-19 pandemic, fatigue was more common among nurses performing nucleic acid testing, especially 
among assistive nurses. The MASS and FSS scores were negatively correlated, and multiple measures should be taken to 
improve MASS levels and reduce FSS among nurses.
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