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Abstract

Objectives The purpose of this study was to investigate fatigue, mental workload, and burnout among health care
workers (HCWs) and explore the possible underlying factors.

Materials and methods An online cross-sectional survey design was used to collect data from HCWs in Chongging,
China. The online survey included the Fatigue Severity Scale, NASA Task Load Index, and Chinese version of the
Maslach Burnout Inventory-General Survey to assess fatigue, mental workload, and burnout, respectively, and was
conducted from February 1 to March 1, 2023.

Results In this study, the incidence of fatigue and burnout among HCWs was 76.40% and 89.14%, respectively, and
the incidence of moderate to intolerable mental workloads was 90.26%. Work—family conflict, current symptoms,
number of days of COVID-19 positivity, mental workload, burnout and reduced personal accomplishment were
significantly associated with fatigue. Mental workload was affected by fatigue and reduced personal accomplishment.
Furthermore, burnout was influenced by marital status and fatigue. Moreover, there was a correlation among mental
workload, fatigue, and burnout.

Conclusions Fatigue, mental workload and burnout had a high incidence and were influenced by multiple factors
during COVID-19 public emergencies in China.
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Introduction

Public health emergencies often trigger psychological
distress among individuals and communities due to their
sudden, urgent, and serious nature, as well as the high
level of uncertainty they cause [1]. Due to their unique
work environment, high levels of stress, and increased
risk of infection, frontline healthcare workers (HCWs)
who provide care and services to sick people often expe-
rience mental health issues during public health emer-
gencies [2, 3]. They may experience symptoms such as
fatigue, high mental workload, and burnout, which have
negative consequences such as medical errors, poor qual-
ity of care, and increased patient mortality [4—6].

Fatigue primarily manifests as physical and mental
exhaustion, including reduced concentration and motiva-
tion [7, 8]. Fatigue has become common among HCW5s
during the COVID-19 pandemic, with a moderate to
high prevalence of 35.06—-72.2% [9, 10]. Cardiopulmonary
symptoms, psychiatric symptoms, and muscle weak-
ness may also occur following COVID-19 infection [11],
facilitating the physical exhaustion of HCWs. In addi-
tion, limited social interactions due to isolation measures
and different viral transmission routes have led to men-
tal fatigue among HCWs. All of these factors exacerbate
their symptoms of fatigue, resulting in declines in work
quality and poor patient outcomes [12, 13].

Moreover, previous studies have shown that the occur-
rence of an epidemic adversely affects the mental health
of HCWs, including the loss of self-confidence and
inability to make decisions [14, 15]. The occurrence of
these factors affects the mental workload of HCWs. Men-
tal workload is defined as the weight, cost, and quantity
of effort needed to complete occupational tasks, referring
to the ability to process information, make clinical deci-
sions, and communicate with patients and their families
[16-18]. A high mental workload contributes to fatigue,
decreased efficiency, poor performance, and increased
patient mortality [19-21].

Furthermore, more than 50% of HCWs experience
severe fatigue and have a heavy mental workload, which
can lead to burnout [22]. Maslach and Jackson defined
burnout as a reaction to chronic and long-term stress
in the workplace characterized by three aspects: emo-
tional exhaustion (EE), depersonalization (DP), and
reduced personal accomplishment (RPA) [23]. Nota-
bly, burnout generally increases over time [24]. From
the peak of the Wuhan COVID-19 epidemic to the
strict zero-COVID-19 policy period, the overall inci-
dence of burnout decreased slightly from 51.7 to 50.4%
[22, 25], indicating that the overall incidence of burn-
out among HCWs remained high. Chronic burnout can
lead to physical or psychological issues, poor quality of
care, medical malpractice, and increased organizational
costs [26—-28]. However, the incidence of burnout after
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the strict zero-COVID-19 policies were relaxed is not
known, but the reality is not promising.

We hypothesized that the incidence of fatigue, mental
workload, and burnout among HCWSs was high and that
HCWs were strongly affected by the COVID-19 pan-
demic. Therefore, this study aimed to investigate fatigue,
mental workload, and burnout among HCWs and explore
their interrelationships. Understanding the mental health
of HCWs in this ongoing situation will help us develop
better coping mechanisms.

Materials and methods

Study design and participants

An online cross-sectional study of HCWs was conducted
from February 1 to March 1, 2023. The inclusion criteria
were as follows: (1) individuals who provided consent to
participate in this study and (2) HCWs, including regis-
tered doctors, nurses, and technicians. HCWs who were
unwilling to participate in this study were excluded.

Materials

Demographic data questionnaires

Individual and occupational characteristic data were
self-reported by the participants and included age, sex,
marital status, education level, profession, hospital
level, hospital department, work year, intensity of work,
work pressure, and work-family conflict. The following
data related to personal virus infection were collected:
COVID-19 infection status, current symptoms, number
of days of COVID-19 positivity, and number of days until
recovery from COVID-19.

Fatigue severity scale (FSS)

The FSS, which was developed in 1989 by Krupp [29, 30],
is mainly used to assess the severity of fatigue. The scale
consists of 9 items scored using a 7-point Likert scale
ranging from 1 (strongly disagree) to 7 (strongly agree).
The total score ranges from 9 to 63 points, with higher
scores indicating greater fatigue. A score of 36 points
is the threshold, with a score<36 points indicating no
fatigue and a score>36 points indicating the presence of
fatigue [31]. The Cronbach’s « for the FSS in the present
study was 0.940.

NASA Task load index (NASA-TLX)

Mental workload was assessed with the NASA-TLX.
The NASA-TLX, which was designed in the 1970s, was
originally developed to measure workload stress among
aerospace workers and consists of six dimensions: men-
tal demand, physical demand, temporal demand, perfor-
mance, effort and frustration [32, 33]. Each dimension is
represented by a straight line on a 20-point scale ranging
from O to 100, and a higher score indicates a greater men-
tal workload [34]. Mental workload was classified based
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on the NASA-TLX score as follows: scores of 0-20, low;
scores of 21-40, mild; scores of 41-60, moderate; scores
of 61-80, high; and scores of 81-100, intolerable [35].
The Cronbach’s « in this study was 0.826.

The Chinese version of the Maslach Burnout Inventory-
General Survey (MBI-GS)

The Chinese version of the MBI-GS was used to mea-
sure burnout and has three dimensions: the EE, DP and
RPA [36]. The RPA items are reverse scored. Each item is
rated on a 7-point Likert scale ranging from 0 (never) to
6 (every day). According to the evaluation criteria of Li et
al., burnout was classified as no burnout (all 3 dimension
scores below the threshold), mild burnout (any 1 dimen-
sion score above the threshold), moderate burnout (any
2 dimension scores above the threshold), or high burn-
out (all 3 dimension scores above the threshold), using an
EE score>25 points, a DP score>11 points, and an RPA
score> 16 points as the thresholds [37]. The MBI-GS had
a Cronbach’s o of 0.863 for burnout in this study.

Data collection

Owing to the rapid spread of the virus since the relax-
ation of restrictions, an online questionnaire was created
and distributed to HCWs via WeChat, one of the most
widely used social media platforms in China. The survey
was conducted from February 1 to March 1, 2023. Each
phone IP address could be used only once to open and
complete the survey to avoid duplication.

Data analysis

The data were analyzed using IBM SPSS software version
24.0. Quantitative data are presented as the mean+stan-
dard deviation (SD), and qualitative data are presented as
frequencies and percentages. Demographic and personal
viral infection characteristics associated with fatigue,
mental workload, and burnout were examined using t
tests and one-way analysis of variance (ANOVA). Pear-
son’s correlation analysis was used to investigate the rela-
tionships among burnout, fatigue, and mental workload.
The independent variables with statistical significance
(P<0.05) in the univariate analysis and Pearson correla-
tion analysis were included in the multiple linear regres-
sion analysis, with fatigue, mental workload, and burnout
as the dependent variables. In multiple regression analy-
sis, independence was tested with the Derbin-Watson
(D-W) residual test, homogeneity of variance was tested
by a scatter plot, and normality was checked with a histo-
gram combined with a normal P-P plot. A p value<0.05
was considered to indicate a significant difference.

Ethical consideration
Ethics approval for this study was obtained from the
Ethics Committee of the First Affiliated Hospital of
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Chongqing Medical University (Approval number:
K2023-061). Participants read and signed an informed
consent form before they started filling out the
questionnaire.

Results

Descriptive characteristics

A total of 267 completed questionnaires were collected
in this study. The majority of participants were female
(92.13%), were married (59.18%), were nurses (87.26%),
had an undergraduate degree or above (86.14%), came
from Grade A hospitals (90.64%), worked in surgi-
cal units (47.19%), and had worked for less than 5 years
(40.82%). Most participants experienced moderate or
higher levels of work intensity (94.38%), work pressure
(93.63%), and work-family conflict (75.66%). Regard-
ing personal COVID-19 infection characteristics, most
participants had a COVID-19 positivity period of 1-10
days (83.00%) and a recovery period of 11 days or more
(84.69%). Moreover, most participants had one or more
symptoms (69.66%). More detailed information about the
individual, occupational, and COVID-19 infection char-
acteristics of the participants is shown in Tables 1 and 2.

Univariate analysis results

Fatigue

Our results indicated that the prevalence of fatigue
was 76.40%, and the mean (SD) fatigue score was
43.79+13.26, as shown in Table 3. Tables 1 and 2 show
that profession, intensity of work, work pressure, work-
family conflict, current symptoms, number of days of
COVID-19 positivity, and number of days until recovery
from COVID-19 were correlated with fatigue (P<0.05).
As hypothesized, the incidence of fatigue was high and
affected by COVID-19 infection.

Mental workload

Seven participants (2.62%) had a low mental workload,
19 participants (7.12%) had a light mental workload, 63
participants (23.60%) had a moderate mental workload,
133 participants (49.81%) had a high mental workload,
and 45 participants (16.85%) had an intolerable mental
workload. The mean (SD) mental workload score was
65.52+17.46, as shown in Table 3. The highest to lowest
scores were obtained for the dimensions of effort, tempo-
ral demand, physical demand, mental demand, perceived
performance and frustration, respectively. Profession,
hospital department, intensity of work, work pressure,
work-family conflict, current symptoms, and number of
days until recovery from COVID-19 were significantly
associated with mental workload (P<0.05), as shown in
Tables 1 and 2. As assumed, mental workload was signifi-
cantly prevalent and impacted by contracting COVID-19.
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Table 1 Univariate analysis of fatigue, mental workload, and burnout in relation to categorical variables(n =267)

Variables N(%) Fatigue Mental Burnout

workload  Qverall EE DP RPA

Age <30 120(44.94%)  4301+£1251 66.03+1587 51.86+13.28 20354699 19064646 1245+561
30-40 115(43.07%) 4548+1348 6633+1696 4657+1226 1870+668 1660+572 11.27+598
41- 32(11.99%) 4066+14.76 60.72+23.78 4081+£1237 15974662 1500+598 9.84+7.71

F/F 2.049 0.789 11.260 5589 7.863 2263

p 0.131 0.458 0.000 0.004 0.000 0.111

Education Tertiary and below 37(13.86%) 4049+1222 60.15+1865 4508+13.79 1659+633 16.70+506 11.78+£6.51
Undergraduate 172(6442%) 4445+1371 6662+1808 4738+1280 1898+692 17.13+627 11274639
degree
Master and above 58(21.72%)  4393+1243 6567+14.17 5290+13.18 21.14+684 19.16+6.67 1260+4.72

F/F 1.370 2110 5175 5.102 2.661 1425

p 0.256 0.123 0.006 0.007 0.072 0.246

Profession Nurse 233(87.26%)  4392+13.09 7382+855 475241238 1889+6.68 17.18+6.02 1144+6.13
Doctor 17(6.37%) 4853+10.78 6540+1765 62.88+15.18 2576+6.57 2406+6.99 13.06+4.37
Technician/Other 17(6.37%) 372941600 5881+1895 4382+14.09 1559+692 1547+489 1276+7.01

F/F 3.186 7771 12.757 10.902 11.369 0.873

p 0.043 0.002 0.000 0.000 0.000 0419

Hospital level Grade A 242(90.64%)  4405+1325 66.03+1755 482441334 19234699 1753+6.19 1148+6.10
Grade B 15(5.62%) 412041418 61.07+1391 5087+1362 19.07+694 1833+7.71 1347+4.88
Grade C 10(3.74%) 414041294 59.78+1961 4480+943 1640+536 1580+565 12.60+7.50

F 0493 1.133 0.632 0.800 0.504 0.887

p 0611 0324 0.532 0.450 0.605 0413

hospital department Internal Medicine 57(21.35%) 4398+12.00 67.11+1262 49.05+1380 20.19+684 1823+620 10.63+545
Surgery 126 (47.19%)  4337+1348 643041994 4695+13.10 1834+6.61 17.17+599 11.44+6.06
Emergency and ICU 23(861%) 5030+1150 7480+13.68 57.13+£1219 23914739 2139+697 11.83+£6.31
Other 61(22.85%) 42.02+1410 63.06+16.18 4687+1221 1790+6.75 16.10+6.02 12.87+6.55

F/F 2291 4215 4.309 5550 4.544 1.406

p 0.079 0.008 0.005 0.001 0.004 0.241

Work year Less than 5 years 109(40.82%)  43.10+1240 67.00+£14.88 5229+1276 2036+6.84 1894+6.29 13.00+541
5-10 years 60 (2247%)  4420+14.74 63.92+1890 47.00+13.72 1865+743 1732+6.19 11.03+6.66
11-15 years 59(22.10%) 44.75+£1287 6561+1697 4532+1246 1849+647 1636+6.16 1047+596
More than 15 years 39(1461%) 4364+1420 63.70£2230 4336+1205 1731+£6.70 15594567 1046+6.63

F/F 0219 0.544 6.727 2.335 3.931 3.302

p 0.883 0.653 0.000 0.074 0.009 0.021

Intensity of work Low 15(5.62%)  3927+1687 5228+2482 4953+1428 19.87+9.07 1887+807 10.80+7.48
Medium 140 (5243%) 39.81+1340 6049+1768 4349+11.72 16.16+553 1537+5.16 11.96+6.09
High 112 (4195%) 4937+£1033 73.58+11.85 54.05+1259 2271+651 20.01+631 11.33+593

F/F 20.961 27.364 23.288 35.562 19.751 0475

p 0.000 0.000 0.000 0.000 0.000 0.622

Work pressure Low 17(6.37%) 3641+1846 46.09+2509 4653+14.04 1712+930 1753+839 11.88+8.28
Medium 127(47.56%)  40.17+1248 61.02+17.10 4336+11.77 1613+521 15324485 11.91+£597
High 123 (46.07%) 4854+11.58 7286+1235 5355+1260 2247+6.65 19.78+644 11.30+5.90

F/F 16.494 26.133 21611 34.6601 18.831 0.330

p 0.000 0.000 0.000 0.000 0.000 0.719

Work-family conflict Low 65(24.34%) 37.72+1430 5815+£2085 4580+£1191 16744665 1623+6.02 1283+6.32
Medium 137(51.31%) 43.24+1225 6504+1578 4658+1239 18154602 1659+545 11.84+584
High 65(2434%) 51.02+1080 7391+£13.29 542641449 2354+7.13 2074+7.00 9.98+6.12

F/F 18.774 15.608 9.501 21.185 9.946 3.796

p 0.000 0.000 0.000 0.000 0.000 0.024

COVID-19 infection Negtive 49(1835%) 44.12+1540 693941725 4827+1439 1951+759 1759+642 11.16+6.69

status
Positive 4(1.50%)  40.25+21.00 5021+31.79 3950+1277 1225+263 1525+320 12.00+849
Recover from 210 (78.65%) 43.71+£1268 6500+17.08 4857+1289 19.17+6.74 1758+6.30 11.82+5.85

COVID-19
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Table 1 (continued)
Variables N(%) Fatigue Mental Burnout
workload  Qverall EE DP RPA
Rebound positivity 4(1.50%) 475041088 60.96+1840 40.50+16.11 1825+991 1550+4.65 6.75+9.00
F/F 0210 2.002 1.084 1.392 0.320 1.029
p 0.889 0.114 0.356 0.245 0.811 0.380
Current symptoms None 81(30.34%)  3954+1459 6131+2059 4702+1233 1798+7.12 1670+6.23 1235+641
One 61(22.85%) 43.66+1286 6695+1690 46.08+1343 18204669 17204580 10.69+5.98
Two 45(16.85%)  4449+1353 62.01+1459 4858+1342 1991+£668 1756+6.00 11.11+631
More than three 80(29.96%) 47.80+10.69 7066+1444 5099+1359 2053+6.88 1855+6.70 11.91+5.70
F/F 5516 5.280 1.951 2426 1.242 1.026
p 0.001 0.002 0.122 0.066 0.295 0.382
Abbreviations EE-Emotional Exhaustion; DP-Depersonalization; RPA- Reduced Personal Accomplishment
Table 2 Univariate analysis of fatigue, mental workload, and burnout in relation to categorical variables(n =267)
Variables N(%) Fatigue Mental Burnout
workload  Overall EE DP RPA
Gender Male 21(7.87%) 41.19+1440 66.89+1633 5229+1332 21.05+748 19.05+4.78 12.19+554
Female 246(92.13%) 44.01+13.17 6540+1758 4791+13.18 1895+6.87 1738+635 1158+6.14
t -0.936 0374 1.457 1.332 1173 0439
p 0.350 0.709 0.146 0.184 0.242 0.661
marital status Married 158(59.18%) 43.91+13.60 6506+1849 4503+1203 1786+651 1634+562 1083+6.34
Unmarried/other 109(40.82%) 43.61+12.83 66.18+1593 5294+1353 2094+7.14 1921+6.74 12794553
vt 0.179 -0.527 -5.014 —3.644 -3.654 -2.679
p 0.858 0.599 0.000 0.000 0.000 0.008
the number of days of 1-10 166(83.00%) 42.99+12.88 6565+1696 4758+1350 1876+7.11 1744+646 11394597
COVID-19 positivity °
11- 34(17.00%) 4791+1233 6323+1798 4894+11.19 19184546 1729+532 1247+568
7t -2.043 0.750 -0.549 —0.323 0.123 -0.973
p 0.042 0454 0.584 0.747 0.902 0332
number of days until re- 1-10 30(15.31%) 48.17+1043 7153+11.00 5040+£1629 2097+7.78 1953+745 9.90+6.72
covery from COVID-19 ®
11- 166(84.69%) 43.06+13.15 64.13+17.77 4736+1248 1845+6.63 17.04+598 11861574
t/t 2014 3.050 1172 1.865 2.024 —1.683
p 0.045 0.003 0.243 0.064 0.044 0.094

a:COVID-19 positive days exclud COVID-19 Negtive patients 49, the missing 18. b: days until recovery from COVID-19 exclud COVID-19 Negtive patients 49, COVID-19
Positive patients 4, the missing 18. Abbreviations: EE, emotional exhaustion; DP, depersonalization; RPA, reduced personal accomplishment

Burnout
Of the 267 participants, 29 (10.86%) had no burnout, 238
(89.14%) had burnout, 154 (57.68%) had mild burnout, 76
(28.46%) had moderate burnout, and 8 (3.00%) had severe
burnout. As hypothesized, the incidence of burnout was
high. Moreover, the percentages of participants with
EE, DP, and RPA scores above the cut-offs were 17.98%,
85.00%, and 20.22%, respectively, as shown in Table 3.
We analyzed the features of burnout, which are sum-
marized in Tables 1 and 2. We found that age, marital
status, education level, profession, hospital department,
work year, intensity of work, work pressure, and work-
family conflict were significantly associated with burnout
(P<0.05). Contrary to the hypothesis, burnout was not
affected by COVID-19 infection. Furthermore, age, mari-
tal status, education level, profession, hospital depart-
ment, intensity of work, work pressure, and work-family

conflict were significantly correlated with EE (P<0.05).
Age, marital status, profession, hospital department,
work year, intensity of work, work pressure, work-fam-
ily conflict and the number of days until recovery from
COVID-19 were associated with the DP score (P<0.05).
Additionally, marital status, work year, and work-family
conflict were related to RPA (P<0.05).

Relationships among fatigue, mental workload and
burnout

As shown in Table 4, the correlation analysis revealed
that fatigue and mental workload were associated with
burnout (overall: r=0.514, P<0.01; overall: r=0.264,
P<0.01).
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Table 3 Descriptive statistics for fatigue, mental workload, and
burnout(n=267)

Variables N(%) Mean+SD
Fatige Overall 43.79+13.26
>36 204(76.40%) 49.51+£8.50
<36 63(23.60%) 2527+7.87
Mental workload Overall 65.52+17.46
Low 7(2.62%) 13.10£4.46
Slight 19(7.12%)  35.38+3.46
Moderate 63(23.60%) 52.58+575
High 133(49.81%) 71194552
Intolerable 45(16.85%)  87.76%5.06
Mental demand 66.10+22.74
Physical demand 67.87+23.63
Temporal 71.52+21.82
demand
Performance 60.40+27.48
Effort 71.72+20.17
Frustration 55.52+26.70
Burnout Overall 4826+13.22
Zero burnout 29(10.86%) 30.38+7.58
Slight burnout 54(57.68%) 44,98 +8.88
Moderate 76(2846%)  59.13+£9.97
burnout
High burnout 8(3.00%) 72.88+9.49
Emotional exhaustion  Overall 19.124+6.93
>25 48(17.98%) 30.52+3.20
<25 219(82.02%) 16.62+4.64
Depersonalization Overall 17.51+£6.25
>11 227(85.00%) 18.87£5.76
<11 40(15.00%) 983+1.72
Reduced personal Overall 11.63+6.09
accomplishment
>16 54(20.22%) 1948+2.95
<16 213(79.78%) 9.64+4.97

Multiple linear regression analysis results

The model including fatigue had an R? of 0.471 and an
adjusted R* of 0.440. Variables that were significantly
associated with greater fatigue included experiencing
more frequent work-family conflict (t=2.044, P=0.042),
having a greater number of current symptoms (t=1.991,
P=0.048), having a greater number of days of COVID-
19 positivity (t=2.412, P=0.017), having a greater men-
tal workload (t=2.340, P=0.020), and experiencing
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increased burnout (t=2.886, P=0.004). Decreased
fatigue was significantly associated with RPA (t=-2.435,
P=0.016).

The mental workload model had an R? of 0.333 and
an adjusted R* of 0.293. These variables were signifi-
cantly associated with more fatigue (t=2.070, P=0.040).
Decreased mental workload was significantly associated
with RPA (t=-2.118, P=0.036).

The model of burnout had an R? of 0.389 and an
adjusted R* of 0.352. Variables that were significantly
associated with marital status were unmarried status
(t=3.160, P=0.002) and increased fatigue (t=6.128,
P=0.000).

Discussion

This study surveyed 267 HCWs after the strict zero-
COVID-19 policies were relaxed and found that they
experienced high levels of fatigue, mental workload, and
burnout. Our analysis showed that many factors affected
the fatigue, mental workload, and burnout of HCWs, and
that these variables are correlated.

Our 76.40% fatigue incidence rate was higher than
that in a previous study, which reported an incidence
ranging from 26.6 to 41.2% at the start of the COVID-
19 pandemic [38, 39]. Our mean (SD) fatigue score was
43.79+£13.26. The reason for the high prevalence of
fatigue is that the HCWs were both patients and health
caregivers. Our study corroborated the previously dis-
cussed associations among work-family conflict, mental
workload, burnout and fatigue,as shown in Table 5. Nota-
bly, we found that greater numbers of current symptoms
and days of COVID-19 positivity were significantly asso-
ciated with fatigue [40—42]. Patients with acute COVID-
19 can develop neurological and psychiatric symptoms
during and after the acute phase of illness [43-45].
These chronic symptoms made the HCWs more prone
to fatigue. Therefore, it is necessary to pay attention to
changes in HCWs’ physical condition caused by COVID-
19 through methods such as electrocardiography and
CT. In addition, in a previous study, one-third of HCWs
experienced residual symptoms even after returning to
work, with persistent fatigue being a common symp-
tom [46, 47]. This prompted HCWs to rationalize their
work in accordance with their physical status, especially

Table 4 Correlation analysis of burnout in relation to fatigue and mental workload(n=267)

Variables 1 2 3 4 5 6
Burnout 1

EE 0.877%* 1

DP 0.805** 0.794** 1

RPA 0.347** —-0.050 —0.184** 1

Fatigue 0.514** 0.626** 0.534%% —0.145% 1

Mental workload 0.264** 0.363** 0.307** —0.155* 0.395** 1

**P<0.01, *P<0.05
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Table 5 Multiple linear regression analysis of fatigue, mental workload, and burnout (n=196)

Model Independent variables B SE t P 95%(Cl

Lower Upper

Fatigue
(Constant) 13.221 7.535 1.755 0.081 —1.644 28.086
Profession -1.793 1.504 -1.192 0.235 —4.761 1.174
Intensity of work 0.500 1.921 0.261 0.795 -3.290 4.291
Work pressure 0515 1.981 0.260 0.795 -3.393 4423
Work-family conflict 2456 1.201 2.044 0.042 0.086 4.826
Current symptoms 1.256 0.631 1.991 0.048 0.011 2.500
The number of days of COVID-19 positivity 4578 1.898 2412 0017 0.833 8322
Number of days until recovery from COVID-19 —-1.538 1.969 —0.781 0436 —5422 2.346
Mental workload 0.116 0.050 2.340 0.020 0.018 0214
Burnout 0.558 0.193 2.886 0.004 0.177 0.939
DP -0.273 0.363 -0.751 0453 -0.989 0443
RPA -0.621 0.255 —2435 0.016 -1.124 -0.118

Mental workload
(Constant) 44.995 10.165 4427 0.000 24.941 65.050
Profession —2.240 2424 -0.924 0.357 —7.023 2.543
hospital department 0.278 0.773 0.359 0.720 —1.247 1.802
Intensity of work 1.248 2.834 0441 0.660 —4.342 6.839
Work pressure 5.248 2.896 1.812 0.072 -0.466 10.962
Work-family conflict 0427 1.790 0.239 0.812 -3.104 3.958
Current symptoms 1.781 0.934 1.907 0.058 —-0.061 3.623
Number of days until recovery from COVID-19 -3.962 2.879 -1.376 0.170 —9.641 1.717
Fatigue 0.220 0.106 2.070 0.040 0.010 0429
EE 0.532 0.288 1.847 0.066 —0.036 1.101
DP -0.159 0.284 —0.560 0.576 -0.719 0401
RPA -0.393 0.185 -2.118 0.036 -0.758 -0.027

Burnout
(Constant) 9.346 8.194 1.141 0.256 -6.821 25513
Age —0.691 2334 —-0.296 0.768 —5.295 3913
Marital status 6.912 2187 3.160 0.002 2.597 11.226
Education 2112 1.284 1.645 0.102 -0421 4.645
Profession —0.495 1.896 —-0.261 0.794 —4.235 3.246
hospital department 0.034 0.576 0.058 0.954 —-1.102 1.169
Work year -0.476 1431 -0.333 0.740 -3.300 2.348
Intensity of work 1.678 2.136 0.786 0433 —2.536 5.892
Work pressure 0.942 2.165 0435 0.664 -3.329 5213
Work-family conflict 0.947 1.333 0.710 0479 —1.683 3577
Fatigue 0436 0.071 6.128 0.000 0.296 0.576
Mental workload 0.013 0.054 0233 0.816 -0.093 0.118

Model performance of Fatigue: R?=0.471,adjusted R?=0.440,F = 14.913,,=0.000

Model performance of Mental workload: R?=0.333,adjusted R?=0.293,F =8.358,,=0.000

Model performance of Burnout: R?=0.389,adjusted R?=0.352,F =10.650,P=0.000

the presence of current symptoms and number of days
of COVID-19 positivity. Moreover, fatigue is not only a
state but also a process that can gradually lead to wors-
ening fatigue symptoms [9]. This could increase the risk
of poor clinical decision-making and compromise patient
safety [26]. Therefore, early identification of fatigue and
timely intervention are necessary Table 5.

We also found that RPA was related to a reduction in
fatigue and mental workload. RPA is characterized by

feelings of incompetence and a lack of achievement and
productivity at work [23]. Kakemam reported that RPA
was associated with the risk of medical errors and ver-
bal abuse by patients and their families [48]. Alleviation
of RPA reduced the occurrence of adverse events and
reduced work and psychological stress among HCWs,
which may be one of the reasons why RPA was related
to fatigue and mental workload in our study. There-
fore, skills training, further education, and professional
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development to improve professional achievement at
work are essential.

In our study, the incidence of a moderate to intolera-
ble mental workload was 90.26%, higher than the pooled
incidence of 54% reported in the study of Yuan et al. [49].
This was due to the suspension of medical activities to
treat patients infected with COVID-19, exposing medical
and surgical staff to a new complex work environment,
causing them to face new challenges. A total of 23.9% of
the respondents in the study by Gonzélez-Gil et al. noted
greater clinical autonomy in decision-making during the
COVID-19 pandemic than before the pandemic [50].
This placed greater demands on HCWs and increased the
burden of their mental workload. Costin et al. reported
flexible working, time management, and team sup-
port increased efficiency, productivity, and creativity
[51]. Telehealth utilization was used to provide health-
care services during the pandemic [52]. Flexible work-
ing arrangements and clinical support, including remote
technologies, are effective ways to alleviate HCWSs’ men-
tal workload.

In our study, the mean mental workload score was
65.52+17.46. Additionally, effort and frustration had the
highest and lowest scores, respectively, which was consis-
tent with the study of Sarsangi et al. [53]. Nikeghbal et al.
reported that nurses who were assessed for mental work-
load by the NASA-TLX had the highest perceived perfor-
mance scores and the lowest frustration scores [54]. In
Liu et al’s study, nurses considered physical demand to be
the most important part of their mental workload, while
mental demand was considered the least important [40].
Overall, we found that the scores for mental demand and
frustration were the lowest, indicating that the HCWs
responded in a positive manner to the pandemic.

A total of 89.14% of the participants in our study
reported experiencing burnout, 31.46% of whom had
moderate to high burnout. Previous studies have shown
that the incidence of burnout among HCWs was up to
84.44% [55] and that the incidence of moderate to high
burnout was 50.13% [56]. Burnout during the full relax-
ation of COVID-19 restrictions was much more preva-
lent but less severe among HCWs than before their
relaxation. The incidence of burnout increased due to the
increase in the number of infections caused by the full
relaxation of the pandemic restrictions, but the reduction
in severity was due to the improvement in the associated
complementary supplies.

Burnout was associated with more adverse changes in
physical and psychological health, quality of care and cost
of care among HCWs. Therefore, early identification of
the risk factors for burnout is essential. Increased fatigue
can lead to burnout, as previous studies have confirmed
[42]. Some studies have shown that an unmarried sta-
tus is a protective factor against burnout [57]. However,
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married people had a lower risk of burnout in our study.
Research from Cevik H and Ungan M suggested that this
is due to improved social support [58]. In addition, Hu et
al. noted that unmarried people had higher RPA scores
[59], meaning that they may have higher expectations of
their job and less experience, increasing their vulnerabil-
ity to burnout.

The percentages of patients with EE, DP, and RPA
scores above the cut-offs were 17.98%, 85.00%, and
20.22%, respectively. In the study by Galanis et al., the
overall prevalence of EE was 34.1%, that of DP was 12.6%,
and that of RPA was 15.2% [60]. Parola et al. reported
that the prevalence of EE, DP, and RPA was 19.5%, 8.2%,
and 9.3%, respectively [61]. In our research, the incidence
of DP was much greater than that in previous studies.
A high DP means an increased emotional gap between
patients and HCWs, which is not conducive to establish-
ing good professional relationships. However, the use of
some isolation policies made high DP scores unavoid-
able. Studies have shown that some contact restrictions
cause HCWs to become more isolated and emotionally
distressed [62].

Previous studies have shown an association between
fatigue and mental workload [39] and between burnout
and mental workload [63]. In this study, we quantified the
relationships among fatigue, mental workload, and burn-
out, which indicated that these factors could affect each
other. This finding might alert managers to pay attention
to all of these factors. That is, when assessing burnout
among HCWs, fatigue and mental workload should also
be accounted for.

This study has several limitations. First, this study
investigated only the fatigue, mental workload and
burnout of HCWs after the relaxation of strict zero-
COVID-19 policies and failed to perform comparisons
with the pre-epidemic and early epidemic phases to
dynamically assess their changes. Second, although we
explored the influences of fatigue, mental workload and
burnout, we might have failed to identify all contribut-
ing factors. Third, we collected data mainly from HCWs
in the surgery department. A broader sample may reveal
differences among different departments and regions or
beyond.

Conclusion

Our study revealed a high prevalence of fatigue, mental
workload, and burnout after the relaxation of the strict
zero-COVID-19 policies. Fatigue, mental workload and
burnout in HCWs were influenced by different factors,
and these three factors were interrelated. This implies
that when facing large-scale public emergencies, while
the importance of comprehensive medical support can-
not be overlooked, ultimately, attention needs to be given
to the inner feelings of HCWss.



Xiong et al. BMC Nursing (2024) 23:428

Acknowledgements
Thanks to everyone who worked to combat the COVID-19 and to everyone
who has contributed to this study.

Author contributions

QX made contributions to acquisition of data, interpretation of data, analysis,
and draft the manuscript. Feng Luo and Yue Chen made contributions to
study design. Y.D, J.H, H.L, PJ, R.L made contributions to acquisition of data.

Funding
Not Applicable.

Data availability

The datasets generated and/or analysed during the current study are not
publicly avaliable due the ethic of this study, but are available from the
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate

The study protocol was approved by the Ethics Committee of the first
Affiliated Hospital of Chongging Medical University (Approval number:
K2023-061). The study was conducted in accordance with the principles of the
Declaration of Helsinki. Participants read and signed informed consent form as
they started filling out the questionnaire.

Consent for publication
Not Applicable.

Competing interests
The authors declare no competing interests.

Received: 16 October 2023 / Accepted: 5 June 2024
Published online: 25 June 2024

References

1. LiJ Zheng W, Liu L, Li S. The effect of medical staff's professional identity
on psychological stress during public health emergencies: The role of
intolerance of uncertainty and adversity appraisal. Acta Psychol (Amst).
2022;227:103605. https://doi.org/10.1016/j.actpsy.2022.103605. Epub 2022
May 4. PMID: 35523081.

2. LinTK, Werner K, Witter S, Alluhidan M, Alghaith T, Hamza MM, Herbst CH,
Alazemi N. Individual performance-based incentives for health care workers
in Organisation for Economic Co-operation and Development member
countries: a systematic literature review. Health Policy. 2022;126(6):512-521.
doi: 10.1016/j.healthpol.2022.03.016. Epub 2022 Apr 3. PMID: 35422364.

3. Wang XM, Chen BZ, Li XF, et al. Investigation and intervention of mental
health status of nursing staff in isolation Ward during COVID-19 epi-
demic. Chin Remedies Clin. 2020;20(24):4083-4. https://doi.org/10.11655/
zgywylc2020.24.008.

4. Guillén- Astete C, Penedo- Alonso R, Gallego- Rodriguez P. Levels of anxiety
and depression among emergency physicians in Madrid during the SARS- Co
V-2 pandemic. Niveles De ansiedad Y depresion en médicos de urgencias
de Madrid durante La pandemia POR El virus SARS- Co V- 2. Emergencias.
2020;32:369-71.

5. O'Callaghan EL, Lam L, Cant R, Moss C. Compassion satisfaction and
compassion fatigue in Australian emergency nurses: a descriptive cross-
sectional study. Int Emerg Nurs. 2020;48:100785. https://doi.org/10.1016/].
ienj}.2019.06.008. Epub 2019 Jul 19. PMID: 31331839.

6.  Stehman CR, Testo Z, Gershaw RS, Kellogg AR, Burnout, Drop Out, Sui-
cide: Physician Loss in Emergency Medicine, Part I, West. J Emerg Med.
2019,20(3):485-494. https://doi.org/10.5811/westjem.2019.4.40970. Epub
2019 Apr 23. Erratum in: West J Emerg Med. 2019;20(5):840-841. PMID:
31123550; PMCID: PMC6526882.

7. Labrague LJ, Ballad CA. Lockdown fatigue among college students during
the COVID-19 pandemic: predictive role of personal resilience, coping
behaviors, and health. Perspect Psychiatr Care. 2021;57(4):1905-12. https://
doi.org/10.1111/ppc.12765.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Page 9 of 10

Majumdar P, Biswas A, Sahu S. COVID-19 pandemic and lockdown: cause of
sleep disruption, depression, somatic pain, and increased screen exposure
of office workers and students of India. Chronobiol Int. 2020;37(8):1191-200.
https://doi.org/10.1080/07420528.2020.1786107.

Zhan YX, Zhao SY, Yuan J, Liu H, Liu YF, Gui LL, Zheng H, Zhou YM, Qiu LH,
Chen JH, Yu JH, Li SY. Prevalence and influencing factors on fatigue of first-
line nurses combating with COVID-19 in China: a descriptive cross-sectional
study. Curr Med Sci. 2020;40(4):625-35. https://doi.org/10.1007/511596-020-
2226-9. Epub 2020 Aug 29. PMID: 32767264; PMCID: PMC7412774.

Zou X, LiuS, LiJ,Chen'W, Ye J,Yang Y, Zhou F, Ling L. Factors Associated

with Healthcare workers'insomnia symptoms and fatigue in the fight
against COVID-19, and the role of Organizational Support. Front Psychiatry.
2021;12:652717. https://doi.org/10.3389/fpsyt.2021.652717. PMID: 33841214;
PMCID: PM(C8032945.

Montani D, Savale L, Noel N, et al. Post-acute COVID-19 syndrome. Eur Respir
Rev. 2022;31(163):210185. https://doi.org/10.1183/16000617.0185-2021.
Giménez-Espert MDC, Prado-Gasco V, Soto-Rubio A, Psychosocial, Risks.
Work Engagement, and job satisfaction of nurses during COVID-19
pandemic. Front Public Health. 2020;8:566896. https://doi.org/10.3389/
fpubh.2020.566896.

Labrague LJ, de Los Santos JAA. Fear of COVID-19, psychological distress,
work satisfaction and turnover intention among frontline nurses. J Nurs
Manag. 2021;29(3):395-403. https://doi.org/10.1111/jonm.13168.

Nickell LA. Psychosocial effects of SARS on hospital staff: survey of a large
tertiary care institution. Can Med Assoc J. 2004;170(5):793-8. https://doi.
org/10.1503/cmaj.1031077.

Tham KY, Tan YH, Loh OH, Tan WL, Ong MK, Tang HK. Psychiatric morbidity
among emergency department doctors and nurses after the SARS outbreak.
Ann Acad Med Singap. 2004;33(5 Suppl):S78-79.

Schoenenberger S, Moulin P, Brangier E et al. Patients’ characteristics and
healthcare providers'perceived workload in French hospital emergency
wards. Int J Occup Saf Ergon. 2014;20(4):551-9. https://doi.org/10.1080/10803
548.2014.11077071. PMID: 25513791.

Amin SG, Fredericks TK, Butt SE et al. Measuring mental workload in a hospital
unit using EEG - A pilot study. llE Annual Conference and Expo 2014.Institute
of Industrial Engineers, 2014.

Restuputri DP, Pangesti AK, Garside AK. The measure-ment of physical work-
load and mental workload level of medical per-sonnel. Jurnal Teknik Industri.
2019;20(1):34-44.

Sarboozi Hosein AbadiT, Askari M, Miri K, Namazi Nia M. Depression, stress
and anxiety of nurses in COVID-19 pandemic in Torbat Heydariyeh Hospital,
Iran. J Mil Med. 2020;22(6). https://doi.org/10.30491/JMM.22.6.526.
Zamanian Z, Nikravesh A, Monazzam MR, Hassanzadeh J, Fararouei M. Short-
term exposure with vibration and its effect on attention. J Environ Health Sci
Eng. 2014;12(1):135. https://doi.org/10.1186/540201-014-0135-1.

Spence Laschinger HK, Leiter M, Day A, Gilin D. Workplace empowerment,
incivility, and burnout: impact on staff nurse recruitment and retention
outcomes. Journal of Nursing Management. 2009;17(3):302-311. https://doi.
org/10.1111/j.1365-2834. 2009.00999 .

Zhu H, Xie S, Liu X, Yang X, Zhou J. Influencing factors of burnout and its
dimensions among mental health workers during the COVID-19 pandemic.
Nurs Open. 2022;9(4):2013-23. https://doi.org/10.1002/nop2.1211.

Maslach C, Jackson SE. The measurement of experienced burnout. J Organ
Behav. 1981;2:99-113.

Teo |, Chay J, Cheung YB et al. Wang J, ed. 2021 Healthcare worker stress,
anxiety and burnout during the COVID-19 pandemic in Singapore: a
6-month multi-centre prospective study. PLoS ONE 16 10 e0258866 https://
doi.org/10.1371/journal.pone.0258866.

ZhangY,Wang C, Pan' W et al. Stress, Burnout, and Coping Strategies of
Frontline Nurses During the COVID-19 Epidemic in Wuhan and Shanghai,
China. Front Psychiatry. 2020;11:565520. Published 2020 Oct 26. https://doi.
0rg/10.3389/fpsyt.2020.565520.

Al Ma'mari Q, Sharour LA, Al Omari O. Fatigue, burnout, work environment,
workload and perceived patient safety culture among critical care nurses. Br J
Nurs. 2020,29(1):28-34. https://doi.org/10.12968/bjon.2020.29.1.28.

Ma C, Park SH. Hospital Magnet Status, Unit Work Environment, and

pressure ulcers: work environment and pressure ulcers. J Nurs Scholarsh.
2015;47(6):565-73. https://doi.org/10.1111/jnu.12173.

Salvagioni DAJ, Melanda FN, Mesas AE, Gonzalez AD, Gabani FL, Andrade
SMD. Physical, psychological and occupational consequences of job burnout:
A systematic review of prospective studies. Van Wouwe JP, ed. PLoS ONE.
2017;12(10):e0185781. https://doi.org/10.1371/journal.pone.0185781.


https://doi.org/10.1016/j.actpsy.2022.103605
https://doi.org/10.11655/zgywylc2020.24.008
https://doi.org/10.11655/zgywylc2020.24.008
https://doi.org/10.1016/j.ienj.2019.06.008
https://doi.org/10.1016/j.ienj.2019.06.008
https://doi.org/10.5811/westjem.2019.4.40970
https://doi.org/10.1111/ppc.12765
https://doi.org/10.1111/ppc.12765
https://doi.org/10.1080/07420528.2020.1786107
https://doi.org/10.1007/s11596-020-2226-9
https://doi.org/10.1007/s11596-020-2226-9
https://doi.org/10.3389/fpsyt.2021.652717
https://doi.org/10.1183/16000617.0185-2021
https://doi.org/10.3389/fpubh.2020.566896
https://doi.org/10.3389/fpubh.2020.566896
https://doi.org/10.1111/jonm.13168
https://doi.org/10.1503/cmaj.1031077
https://doi.org/10.1503/cmaj.1031077
https://doi.org/10.1080/10803548.2014.11077071
https://doi.org/10.1080/10803548.2014.11077071
https://doi.org/10.30491/JMM.22.6.526
https://doi.org/10.1186/s40201-014-0135-1
https://doi.org/10.1111/j.1365-2834
https://doi.org/10.1111/j.1365-2834
https://doi.org/10.1002/nop2.1211
https://doi.org/10.1371/journal.pone.0258866
https://doi.org/10.1371/journal.pone.0258866
https://doi.org/10.3389/fpsyt.2020.565520
https://doi.org/10.3389/fpsyt.2020.565520
https://doi.org/10.12968/bjon.2020.29.1.28
https://doi.org/10.1111/jnu.12173
https://doi.org/10.1371/journal.pone.0185781

Xiong et al. BMC Nursing

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

44,

45.

46.

47.

48.

(2024) 23:428

Wang MY, Liu IC, Chiu CH, Tsai PS. Cultural adaptation and validation of the
Chinese version of the fatigue severity scale in patients with major depressive
disorder and nondepressive people. Qual Life Res. 2016;25(1):89-99. https.//
doi.org/10.1007/511136-015-1056-x.

Krupp LB. The fatigue severity scale: application to patients with multiple
sclerosis and systemic Lupus Erythematosus. Arch Neurol. 1989;46(10):1121.
https://doi.org/10.1001/archneur.1989.00520460115022.

Wilson N, Wynter K, Fisher J, Bei B. Postpartum fatigue: assessing and improv-
ing the psychometric properties of the fatigue severity scale. Arch Womens
Ment Health. 2018;21(4):471-4. https://doi.org/10.1007/500737-018-0818-1.
Hart S, Staveland L. Development of NASA-TLX (Task load index): results of
empirical and theoretical research. Hum Mental Workload. 1988;52:139-83.
Nasirizad Moghadam K, Chehrzad MM, Reza Masouleh S, et al. Nursing physi-
cal workload and mental workload in intensive care units: are they related?
Nurs Open. 2021;8(4):1625-33. https://doi.org/10.1002/nop2.785.

Hoonakker P, Carayon P, Gurses AP, et al. Measuring workload of ICU nurses
with a questionnaire survey: the NASA Task load index (TLX). IIE Trans Healthc
Syst Eng. 2011;1(2):131-43. https://doi.org/10.1080/19488300. 2011.609524.
Teng M, Yuan Z, He H, Wang J. Levels and influencing factors of mental work-
load among intensive care unit nurses: A systematic review and meta-anal-
ysis. Int J Nurs Pract. 2023 May 31:e13167. https://doi.org/10.1111/ijn.13167.
Epub ahead of print. PMID: 37259643.

Li CP, Shi K. The influence of distributive justice and procedural justice on job
burnout. Acta Physiol Sinica. 2003;35(5):677-84.

Li'Y, LiY. Developing the diagnostic ctiterion of job burnout. Psychol Sci.
2006,29(1):148-50.

Chew NWS, Lee GKH, Tan BYQ, et al. A multinational, multicentre study on the
psychological outcomes and associated physical symptoms amongst health-
care workers during COVID-19 outbreak. Brain Behav Immun. 2020;88:559-
65. https://doi.org/10.1016/j.bbi.2020.04.049.

Salazar de Pablo G, Vaquerizo-Serrano J, Catalan A, et al. Impact of coro-
navirus syndromes on physical and mental health of health care workers:
systematic review and meta-analysis. J Affect Disord. 2020,275:48-57. https.//
doi.org/10.1016/jjad.2020.06.022.

LiuY, Xian JS, Wang R, et al. Factoring and correlation in sleep, fatigue

and mental workload of clinical first-line nurses in the post-pandemic

era of COVID-19: a multi-center cross-sectional study. Front Psychiatry.
2022;13:963419. https://doi.org/10.3389/fpsyt.2022.963419.

Ismail KM, Malak MZ, Alamer RM. Psychosocial correlates of work-related
fatigue among Jordanian emergency department nurses. Perspect Psychiatr
Care. 2019;55(3):486-93. https://doi.org/10.1111/ppc.12354. Epub 2019 Feb
6. PMID: 30729538.

Van Dam A, Keijsers G, Verbraak M, Eling P, Becker E. Level and appraisal of
fatigue are not specific in burnout. Clin Psychol Psychother. 2015 Mar-
Apr;22(2):133-41. https://doi.org/10.1002/cpp.1869. Epub 2013 Sep 11.
PMID: 24022877.

Klein R, Soung A, Sissoko C, et al. COVID-19 induces neuroinflammation

and loss of hippocampal neurogenesis. Preprint Res Sq. 2021. https://doi.
0rg/10.21203/rs.3.rs-1031824/v1.15.3.r5-1031824.

Divani AA, Andalib S, Biller J, et al. Central Nervous System manifestations
Associated with COVID-19. Curr Neurol Neurosci Rep. 2020;20(12):60. https://
doi.org/10.1007/511910-020-01079-7.

Méndez R, Balanzé-Martinez V, Luperdi SC, et al. Short-term neuropsy-
chiatric outcomes and quality of life in COVID-19 survivors. J Intern Med.
2021;290(3):621-31. https://doi.org/10.1111/joim.13262.

Tempany M, Leonard A, Prior AR, et al. The potential impact of post-COVID
symptoms in the healthcare sector. Occup Med (Lond). 2021;71(6-7):284-9.
https://doi.org/10.1093/occmed/kgab109.

Grazzini M, Lulli LG, Mucci N, et al. Return to Work of Healthcare Workers

after SARS-CoV-2 infection: determinants of physical and Mental Health.

Int J Environ Res Public Health. 2022;19(11):6811. https://doi.org/10.3390/
ijerph19116811. Published 2022 Jun 2.

Kakemam E, Chegini Z, Rouhi A, Ahmadi F, Majidi S. Burnout and its relation-
ship to self-reported quality of patient care and adverse events during
COVID-19: a cross-sectional online survey among nurses. J Nurs Manag.
2021;29(7):1974-82. https://doi.org/10.1111/jonm.13359. Epub 2021 May 24.
PMID: 33966312; PMCID: PMC8237033.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Page 10 of 10

Yuan Z, Wang J, Feng F, Jin M, Xie W, He H, Teng M. The levels and related
factors of mental workload among nurses: a systematic review and meta-
analysis. Int J Nurs Pract. 2023;29(5):e13148. https://doi.org/10.1111/ijn.13148.
Epub 2023 Mar 23. PMID: 36950781.

Gonzélez-Gil MT, Gonzalez-Blazquez C, Parro-Moreno Al, et al. Nurses' percep-
tions and demands regarding COVID-19 care delivery in critical care units
and hospital emergency services. Intensive Crit Care Nurs. 2021,62:102966.
https://doi.org/10.1016/}.iccn.2020.102966.

Costin A, Roman AF, Balica RS. Remote work burnout, professional job stress,
and employee emotional exhaustion during the COVID-19 pandemic. Front
Psychol. 2023;14:1193854. https://doi.org/10.3389/fpsyg.2023.1193854. PMID:
37325768; PMCID: PMC10267312.

Garfan S, Alamoodi AH, Zaidan BB, Al-Zobbi M, Hamid RA, Alwan JK, Ahmaro
IYY, Khalid ET, Jumaah FM, Albahri OS, Zaidan AA, Albahri AS, Al-Qaysi ZT,
Ahmed MA, Shuwandy ML, Salih MM, Zughoul O, Mohammed KI, Momani

F. Telehealth utilization during the Covid-19 pandemic: a systematic review.
Comput Biol Med. 2021;138:104878. Epub 2021 Sep 20. PMID: 34592585;
PMCID: PM(C8450049.

Sarsangi V, Saberi H, Hannani M, et al. Mental workload and its affected fac-
tors among nurses in Kashan province during 2014. J Rafsanjan Univ Med Sci.
2015;14(1):25-36.

Nikeghbal K, Kouhnavard B, Shabani A, Zamanian Z. Covid-19 effects on the
Mental workload and quality of Work Life in Iranian nurses. Ann Glob Health.
2021;87(1):79. https://doi.org/10.5334/aogh.3386.

Kapasa RL, Hannoun A, Rachidi S, et al. E” valuation Du burn-outchez les
professionnels de sante” des unite” s de veille sanitaire COVID-19 Au Maroc.
Arch Mal Prof Envi-ron. 2021;82(5):524-34.

Zemni |, Dhouib W, Sakly S, et al. Burnout syndrome among health care
workers during the COVID-19 pandemic. A cross sectional study in Monastir,
Tunisia. PLoS ONE. 2023;18(3):0282318. https://doi.org/10.1371/journal.
pone.0282318.

Hosseini M, Soltanian M, Torabizadeh C, Shirazi ZH. Prevalence of burnout
and related factors in nursing faculty members: a systematic review. J Educ
Eval Health Prof. 2022;19:16. https://doi.org/10.3352/jeehp.2022.19.16. Epub
2022 Jul 14. PMID: 35843600; PMCID: PMC9534603.

Gevik H, Ungan M. The impacts of the COVID-19 pandemic on the mental
health and residency training of family medicine residents: findings from a
nationwide cross-sectional survey in Turkey. BMC Fam Pract. 2021;22(1):226.
https://doi.org/10.1186/512875-021-01576-9. PMID: 34781878; PMCID:
PM(C8591155.

Hu HX; Liu LT, Zhao FJ, Yao YY, Gao YX, Wang GR. Factors Related to Job
Burnout Among Community Nurses in Changchun, China. J Nurs Res.
2015;23(3):172-80. https://doi.org/10.1097/jnr.0000000000000072. PMID:
25700278.

Galanis P, Vraka I, Fragkou D, Bilali A, Kaitelidou D. Nurses' burnout and
associated risk factors during the COVID-19 pandemic: a systematic review
and meta-analysis. J Adv Nurs. 2021;77(8):3286-302. https://doi.org/10.1111/
jan.14839. Epub 2021 Mar 25. PMID: 33764561; PMCID: PMC8250618.

Parola V, Coelho A, Cardoso D, Sandgren A, Apostolo J. Prevalence of burnout
in health professionals working in palliative care: a systematic review. JBI
Database System Rev Implement Rep. 2017;15(7):1905-1933. https://doi.
0rg/10.11124/JBISRIR-2016-003309. PMID: 28708752.

Rana W, Mukhtar S, Mukhtar S. Mental health of medical workers in Pakistan
during the pandemic COVID-19 outbreak. Asian J Psychiatr. 2020;51:102080.
https://doi.org/10.1016/j.ajp.2020.102080. Epub 2020 Apr 7. PMID: 32283512;
PMCID: PMC7139243.

Abareshi F, Salimi F, Farnia F, Fallahi M, Rastaghi S. The impact of Mental work-
load, work-related and Socio-demographic factors on Job Burnout among
Emergency Medical Staff. WOR. 2022;72(4):1269-77. https://doi.org/10.3233/
WOR-210001.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1007/s11136-015-1056-x
https://doi.org/10.1007/s11136-015-1056-x
https://doi.org/10.1001/archneur.1989.00520460115022
https://doi.org/10.1007/s00737-018-0818-1
https://doi.org/10.1002/nop2.785
https://doi.org/10.1080/19488300
https://doi.org/10.1111/ijn.13167
https://doi.org/10.1016/j.bbi.2020.04.049
https://doi.org/10.1016/j.jad.2020.06.022
https://doi.org/10.1016/j.jad.2020.06.022
https://doi.org/10.3389/fpsyt.2022.963419
https://doi.org/10.1111/ppc.12354
https://doi.org/10.1002/cpp.1869
https://doi.org/10.21203/rs.3.rs-1031824/v1
https://doi.org/10.21203/rs.3.rs-1031824/v1
https://doi.org/10.1007/s11910-020-01079-7
https://doi.org/10.1007/s11910-020-01079-7
https://doi.org/10.1111/joim.13262
https://doi.org/10.1093/occmed/kqab109
https://doi.org/10.3390/ijerph19116811
https://doi.org/10.3390/ijerph19116811
https://doi.org/10.1111/jonm.13359
https://doi.org/10.1111/ijn.13148
https://doi.org/10.1016/j.iccn.2020.102966
https://doi.org/10.3389/fpsyg.2023.1193854
https://doi.org/10.5334/aogh.3386
https://doi.org/10.1371/journal.pone.0282318
https://doi.org/10.1371/journal.pone.0282318
https://doi.org/10.3352/jeehp.2022.19.16
https://doi.org/10.1186/s12875-021-01576-9
https://doi.org/10.1097/jnr.0000000000000072
https://doi.org/10.1111/jan.14839
https://doi.org/10.1111/jan.14839
https://doi.org/10.11124/JBISRIR-2016-003309
https://doi.org/10.11124/JBISRIR-2016-003309
https://doi.org/10.1016/j.ajp.2020.102080
https://doi.org/10.3233/WOR-210001
https://doi.org/10.3233/WOR-210001

	﻿Factors influencing fatigue, mental workload and burnout among Chinese health care workers during public emergencies: an online cross-sectional study
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Study design and participants
	﻿Materials
	﻿Demographic data questionnaires
	﻿Fatigue severity scale (FSS)
	﻿NASA Task load index (NASA-TLX)
	﻿The Chinese version of the Maslach Burnout Inventory-General Survey (MBI-GS)


	﻿Data collection
	﻿Data analysis
	﻿Ethical consideration
	﻿Results
	﻿Descriptive characteristics
	﻿Univariate analysis results
	﻿Fatigue
	﻿Mental workload
	﻿Burnout


	﻿Relationships among fatigue, mental workload and burnout
	﻿Multiple linear regression analysis results
	﻿Discussion
	﻿Conclusion
	﻿References


