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Abstract
Background  In public health emergencies, nurses are vulnerable to adverse reactions, especially job burnout. It is 
critical to identify nurses at risk of burnout early and implement interventions as early as possible.

Methods  A cross-sectional survey of the hospitals in Xiangyang City was conducted in January, 2023 using stratified 
cluster sampling. Anonymized data were collected from 1584 working nurses. The Impact of Events Scale-Revised 
(IES-R) and the Chinese version of the Maslach Burnout Inventory-General Survey (MBI-GS) were used to evaluate the 
post-traumatic stress disorder (PTSD) and burnout of nurses in public health emergencies. Logistic regression analysis 
was established to screen for risk factors of burnout, and a nomogram was developed to predict the risk of burnout. 
A calibration curve and the area under the receiver operating characteristic (ROC) curve were used to validate the 
nomogram internally.

Results  This study showed that only 3.7% of nurses were completely free of PTSD during a public health emergency. 
We found that PTSD varied by age, marital status, procreation status, length of service, employee status, and whether 
working in the ICU. The nurses aged 30 ~ 40 years old, single, married without children, non-regular employees, 
worked for less than three years or worked in the ICU had higher levels of PTSD. Regarding the prevalence of 
burnout, 27.4%, 48.5%, and 18.6% of nurses had a high level of emotional exhaustion (EE), depersonalization (DP), 
and diminished personal accomplishment (PA), respectively. There, 31.1% of nurses had more than two types of job 
burnout. The number of night shifts, the type of hospital, marital status, and the severity of PTSD were all associated 
with higher rates of exhaustion among nurses. As a graphical representation of the model, a nomogram was created 
and demonstrated excellent calibration and discrimination in both sets (AUC = 0.787).
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Introduction
In public health emergencies, nurses were often over-
worked in order to respond to medical emergencies 
[1]. Prolonged stress at work could lead to the burnout 
syndrome in nurses, which was defined as prolonged 
response to chronic emotional and interpersonal stress-
ors at work and characterized by emotional exhaustion 
(EE), depersonalization (DP), and diminished personal 
accomplishment (PA) [2, 3]. The adverse factors of exces-
sive workload and work risk push nurses into the popula-
tion with a high incidence of job burnout [4].

Globally, job burnout is an important problem as it 
adversely affects the job performance [5]. Several sys-
tematic reviews and meta-analyses have previously dem-
onstrated that nurses exhibit moderate to high levels of 
exhaustion syndrome. A 2023 systematic review includ-
ing 29 articles consisting 16,619 healthcare workers 
showed 43% of healthcare workers suffered from burnout 
[6]. A meta-analysis covering over 30 countries in 2023 
reported the global prevalence of nursing burnout was 
30.0% [7]. A systematic review from Asia showed more 
than two third of healthcare providers suffered burn-
out during the COVID-19 pandemic [8]. As a populous 
country in Asia, China had a high prevalence of nursing 
burnout. A national survey of 51,406 registered nurses in 
China showed that half of them felt burnout [9]. A sys-
tematic review included 19 studies showed the pooled 
prevalence of burnout in mental health nurses were 
common. A survey with 1,061 nurses in Hunan province 
showed nurses experienced severe burnout symptoms 
[10]. Nurses maybe experience more severe burnout 
in departments of mental, oncology, and ICU [11–13]. 
In summary, nursing burnout is a frequent and serious 
health issue both globally and in China.

Nurses’ burnout varies between countries and regions. 
A 2021 Systematic review found compared with the 
Americas and Europe, Asian region had the highest lev-
els of fatigue symptoms [14]. A large-scale survey in Tai-
wan province found the nurses had a moderate degree 
of emotional exhaustion in April, 2021. The mean score 
for emotional exhaustion in Liaoning, Guizhou and 
Hunan province were 11.74, 26.58 and 30, the dimen-
sions of depersonalization and personal accomplish-
ment also presented varying degrees of prevalence [5, 
15, 16]. Therefore, it is of great significance to carry out 
epidemiological investigation of clinical nurse burnout 

in different regions of China in order to probe its risk 
factors.

The negative effects of nurse burnout were not only 
reflected in their own physical and mental health (such 
as the decline in the functioning of multiple organ sys-
tems, depression, anxiety, etc.), but also in the hospital 
organization and patients [17]. Job burnout can nega-
tively impact health, including physical exertion, depres-
sion, low quality of life, and even high risk of suicide [18]. 
Also, job burnout may affect nurses’ behavior and atti-
tude toward clinical service and increase the possibility 
of medical errors. Extended working hours during the 
pandemic could lead to burnout and other adverse psy-
chological problems [19]. The psychological outcomes 
of healthcare workers during the pandemic have been 
studied globally. Common problems included burnout 
syndrome, anxiety, depression, and post-traumatic stress 
disorder (PTSD) [20]. Studies in Asia showed the varied 
proportions of these problems in each country: anxiety 
8.7–90.0% and post-traumatic stress 2.1–9.1% [21–23]. 
Hence, to objectively and accurately reflect the burnout 
status of nurses respond to public health emergency, it is 
still necessary to investigate nurses’ burnout in different 
regions.

Most existing studies usually describe the status quo of 
nurse’ burnout using total score or pooled prevalence but 
the prediction of nurses’ burnout risk is neglected. Pres-
ently, a variety of statistical models were used to analyze 
risk factors and their relationships, but validation of the 
models was lacking. Consequently, this study aimed to 
conduct a cross-sectional survey among nurses in hos-
pitals of Xiangyang City in order to describe the preva-
lence of nurses’ burnout and its three dimensions, as well 
as develop a well-functioning nomogram to predict their 
risk.

Materials and methods
Study design and setting
A cross-sectional survey was conducted by the nursing 
department of Xiangyang Central Hospital in 10 hospi-
tals relied on the Xiangyang Nursing Society in January, 
2023.

Sampling methods
This study used two-stage stratified cluster random sam-
pling to select participants. Firstly, hospitals were divided 

Conclusions  This study confirmed the PTSD and burnout are common problems for in-service nurses during public 
health emergencies and screened out the high-risk groups of job burnout. It is necessary to pay more attention 
nurses who are single and working in general hospitals with many night shifts, especially nurses with severe PTSD. 
Hospitals can set up nurses’ personal health records to give timely warnings to nurses with health problems, and carry 
out support interventions to relieve occupational stress.
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into two layers based on specialty and general hospitals, 
and 5 hospitals were selected from each level. Secondly, 
two third of the departments were randomly selected in 
the selected 10 hospitals, and nurses in the departments 
meeting the criteria were included in the study.

The sample size was calculated as follows:

	
N = deff

µ2p(1 − p)
d2

The confidence interval level was two-sided 95%, namely, 
μ = 1.96, deff = 1.5, and the allowable error d = 0.15p. 
Referring to previous literature, the positive rate of 
nurses’ job burnout ranged from 24 to 93.5%. To increase 
the sample size appropriately and ensure the research 
results, the P-value of this study was 30%, so the sample 
size was calculated to be 598 cases. Allowing for 20% of 
invalid questionnaires, the sample size was at least 717 
cases.

Target population
The target population was nurses who worked in hospital 
in Xiangyang City.

The inclusion criteria were as follows: (a) nurse with a 
national qualification certificate for nurse practitioners; 
(b) Regular staff of the hospital; (c) informed consent and 
willingness to participate in the study. The exclusion cri-
teria were as follows: (a) Absence from work due to leave 
or study during the investigation period; (b) Received 
psychological or medical treatment within three months; 
(c) Disagree to participate in this study.

The questionnaire was developed through an online 
survey tool-WJX (www.wjx.cn). After repeated self-test-
ing and revision by members of the survey team, respon-
dents completed the questionnaire by accessing the QR 
code of the questionnaire through the WeChat APP. No 
mention of data cleaning and normality testing.

Instruments
The online survey tool-WJX (www.wjx.cn) was used 
to prepared the questionnaire, which was repeatedly 
tested and revised by the members of the survey team. 
Then, the respondents completed the questionnaire by 
accessing the QR code of the questionnaire through the 
WeChat APP. All the raw data could be exported by WJX, 
sorted and cleaned by EXCEL. A total of 1605 question-
naires were collected by the WJX, but there were miss-
ing data and error message. We performed data cleaning 
through the following process. For more missing and 
uncorrectable data, we directly deleted; For less missing 
data, we tried to contact the respondents to supplement. 
If the respondents could not be contacted, the mean 
interpolation method was performed using Excel. After 

data cleaning, a total of 1584 valid questionnaires were 
collected in this study.

The questionnaire for this study was composed of 
three parts: (a) general information; (b) the Impact of 
Event Scale-Revised (IES-R); (c) the Chinese version of 
Maslach Burnout Inventory-General Survey (MBI-GS). 
The general information included the demographic vari-
ables (age, sex, marital status, fertility status, education 
level, etc.) and work-related variables (the length of ser-
vice, professional title, the type of hospital, the number of 
night shifts per month, patients with infectious diseases, 
and so on).

The IES-R measure is an easily self-administered ques-
tionnaire to assess the symptoms of Post-Traumatic 
Stress Disorder (PTSD) following traumatic events. The 
IES-R is a widely used self-report measure feasible to 
assess traumatic stress caused by public health emergen-
cies. The IES-R has 22 items, and this 22-item scale is 
factorized into three dimensions, namely: intrusion with 
eight items, 1, 2, 3, 6, 9, 14, 16, and 20; avoidance with 
eight items, 5, 7, 8, 11, 12, 13, 17, and 22; hyperarousal 
with six items, 4, 10, 15, 18, 19, and 21. The IES-R is 
designed with five Item Response Anchors rated from 0 
to 4, where 0 indicates not at all; 1 = a little bit; 2 = moder-
ately; 3 = quite a bit; and 4 = extremely [24]. Subsequently, 
the 22-item IES-R scores range from 0 to 88. The score 
of PTSD was obtained by adding the score of avoidance 
scale and invasion scale. In this study, PTSD was divided 
into four level: Not at all (0–8 scores), a little bit (9–25 
scores), moderately (26–43 scores), quite a bit (more than 
44 scores).

The Maslach Burnout Inventory-General Survey (MBI-
GS) contains 16 items with three dimensions: emotional 
exhaustion (EE, five items), depersonalization (DP, four 
items), and diminished personal accomplishment (PA, six 
items), is used widely to measure the burnout syndrome 
[2]. In 2002, Professor Chao-Ping Li of Renmin Univer-
sity of China was authorized from Professor Michael 
Leiter, the developer of the MBI-GS, and then revised 
the scale and introduced it to China. The process of 
introducing the Chinese version of MBI-GS was as fol-
lows: firstly, Professor Li invited four experts to indepen-
dently translate the original scale into Chinese, and then 
invited employees from different industries to conduct 
interviews, and then formed the first draft after repeated 
revisions. Secondly, it was translated into English by two 
English-speaking experts and sent back to the developer, 
Professor Michael Leiter, for comparison and modifi-
cation, and then adjusted according to his comments, 
finally forming the Chinese version of the 16-item scale. 
Finally, the pre-survey and exploratory validation analy-
ses of burnout among employees from three companies 
revealed that one item of “depersonalization” had a high 
cross load. After deleting this item, the results showed 

http://www.wjx.cn
http://www.wjx.cn


Page 4 of 13Wang et al. BMC Nursing           (2024) 23:46 

that the adjusted MBI-GS was completely consistent with 
the original MBI-GS structure. After the above process 
of sinicisation, the Chinese version of the 15-items MBI-
GS with good reliability and validity was finally formed in 
China [25]. The revised 15-items scale has been proved to 
have good reliability and validity by many studies and is 
more localized in China [26–28], so we used the Chinese 
version of MBI-GS revised by Professor Li in our study.

Referring to the most commonly used criteria for the 
classification of job burnout in previous studies, 27 
points, 10 points, and 15 points were used as the demar-
cation points of EE, DP, and PA of job burnout. The score 
of EE was more than 27 points, and the score of DP was 
more than 10 points. If the score of PA is more than 15 
points, it is considered that the individual shows job 
burnout in the corresponding dimension. The burnout 
for the logistic regression model was divided into positive 
and negative by considering 50 scores as the boundary.

The reliability analysis and the factor analysis were 
used to test the reliability and validity of the instru-
ments, which could be completed by the software IBM 
SPSS 29.0. The reliability of IES-R and MBI-GS was 
evaluated by Cronbach’s alpha coefficient and McDon-
ald’s Omega, and the validity was evaluated by KMO and 
Bartley spherical test. The Cronbach’s alpha, McDonald’s 
Omega and KMO value of IES-R were 0.964, 0.964, and 
0.974, respectively. The values were 0.901, 0.845, and 
0.928 for the scale MBI-GS. The coefficient values of dif-
ferent dimensions of two scales were all more than 0.850. 
So, the scale IES-R and MBI-GS had good reliability and 
validity (Table 1s in the supplement).

Statistical analysis
The Chi-square test compared categorical variables 
expressed as numbers and proportions. To develop a 
well-calibrated nomogram to predict the pathologi-
cal outcomes, we performed univariate and multivari-
ate logistic regression analyses to screen for predictors. 
A univariate analysis was performed to explore burnout 
response-related variables. Subsequently, multivariate 
logistic regression analysis was used to determine the 
independent influencing factors of burnout outcomes 
and develop the nomogram of the prediction model. A 
calibration method and the area under the receiver oper-
ating characteristic (ROC) curve were used to validate 
the nomogram internally.

Statistical analyses were performed using R version 
4.2.3 software. A P value < 0.05 was considered to indicate 
statistical significance.

Results
The levels of PTSD when nurses faced the public health 
emergencies
A total of 1584 nurses in the hospital responded to the 
survey. Most respondents across the positions men-
tioned above were female (98.1%). The Impact of Events 
Scale-Revised (IES-R) showed that only 3.7% of nurses 
were completely free of PTSD during a public health 
emergency. We found that PTSD varied by age, marital 
status, procreation status, service year, employee status, 
and ICU. The nurses aged 30 ~ 40 years had higher levels 
of PTSD compared to those under 30 and over 40 years. 
Single and married nurses were more likely to have post-
traumatic stress. The nurses who were married without 
children, single, with non-regular employees, worked for 
less than three years, or worked in the ICU had higher 
levels of PTSD. Table 1 summarizes the characteristics of 
related factors.

The prevalence of nurses’ job burnout
Table  2 depicts the prevalence of three dimensions by 
MBI-GS, which contains 15 items. The cut-off points for 
the three dimensions of emotional exhaustion, deperson-
alization, and diminished personal accomplishment were 
27 points, 10 points, and 15 points, respectively, based 
on the most frequently used criteria for the classification 
of job burnout in prior studies. If the score of the emo-
tional exhaustion dimension was greater than 27 points, 
the score of the depersonalization dimension was greater 
than 10 points, and the score of the diminished personal 
accomplishment dimension was greater than 15 points, 
the individual was deemed to have job burnout in the 
corresponding dimension.

Regarding the prevalence of burnout, 27.4%, 48.5%, 
and 18.6% of nurses had a high level of EE, DP, and PA, 
respectively. More than two types of job burnout were 
present in 41.7% of nurses. These figures of nurses, 
female, young, married, with children, higher level of 
education, longer service years, primary title, regular 
employee, worked in a general hospital, with three lev-
els of PTSD had higher burnout syndrome. Marital sta-
tus, procreation status, education, the types of hospitals, 
whether the department treats patients with infectious 
diseases, the number of night shifts (per month), and the 
level of PTSD were associated with EE. Age, marital sta-
tus, procreation status, service years, employee status, 
the type of hospitals, the type of department, the num-
ber of night shifts (per month), and the level of PTSD 
were associated with DP. Age, marital status, procreation 
status, level of education, service year, professional title, 
types of hospital, type of department, and level of PTSD 
were associated with PA.
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The results of nurses’ job burnout and its three dimensions 
by logistic regression model
Tables 3 and 4 depict the results of univariate and mul-
tivariate logistic regression analysis. The burnout was 
divided into positive and negative by taking 50 scores as 
the boundary. This study found that the prevalence of 
nurse job burnout was 26.7%. A univariate analysis found 
that all factors except sex were associated with burnout.

Multivariate analysis revealed that the status of mar-
riage, the type of hospital, the number of night shifts, 
and the severity of PTSD were included as job burnout 
risk factors for nurses. The single nurses had a higher risk 
of burnout (OR single=12.665). The nurses who worked 
in the general hospital and worked more than six days 
per month had a higher risk (OR general=1.816 and OR≥ 6 

days=1.550). The risk of burnout increased with the level of 

Table 1  The distribution characteristics of nurses affected by public health emergencies [n(%)]
Variables N (%) The levels of PTSD χ2 P

0 1 2 3 4
Sex
  Male 30(1.9) 4(13.3) 4(13.3) 8(26.7) 9(30.0) 5(16.7) 2.853a 0.092
  Female 1554(98.1) 55(3.5) 164(10.6) 481(31.0) 640(41.2) 214(13.8)
Age
  <30 700(44.2) 35(5.0) 84(12.0) 234(33.4) 249(35.6) 98(14.0) 15.775 < 0.001*

  30 ~ 40 614(38.8) 20(3.3) 69(11.2) 179(29.2) 267(43.5) 79(12.9)
  ≥ 40 270(17.0) 4(1.5) 15(5.6) 76(28.1) 133(49.3) 42(15.6)
Marital status
  Others 23(1.5) 0(0) 4(17.4) 5(21.7) 12(52.2) 2(8.7) 8.676a 0.013*

  Single 431(27.2) 24(5.6) 56(13.0) 143(33.2) 152(35.3) 56(13.0)
  Married 1130(71.3) 35(3.1) 108(9.6) 341(30.2) 485(42.9) 161(14.2)
Procreation status
  No 544(34.3) 24(4.4) 74(13.6) 179(32.9) 198(36.4) 69(12.7) 9.159 0.002*

  Yes 1040(65.7) 35(3.4) 94(9.0) 310(29.8) 451(43.4) 150(14.4)
Education
  College or below 398(25.1) 12(3.0) 49(12.3) 138(34.7) 152(38.2) 47(11.8) 0.429 0.512
  Bachelor or more 1186(74.9) 47(4.0) 119(10.0) 351(29.6) 497(41.9) 172(14.5)
Service year
  <3 241(15.2) 16(6.6) 33(13.7) 85(35.3) 84(34.9) 23(9.5) 10.126 0.006*

  3 ~ 10 637(40.2) 25(3.9) 68(10.7) 191(30.0) 261(41.0) 92(14.4)
  ≥ 10 706(44.6) 18(2.5) 67(9.5) 213(30.2) 304(43.1) 104(14.7)
Professional title
  Primary 1012(63.9) 41(4.1) 116(11.5) 326(32.2) 397(39.2) 132(13.0) 4.725 0.094
  Intermediate 524(33.1) 16(3.1) 51(9.7) 153(29.2) 220(42.0) 84(16.0)
  Advanced 48(3.0) 2(4.2) 1(2.1) 10(20.8) 32(66.7) 3(6.3)
Employee status
  Non-Regular 1324(83.6) 56(4.2) 153(11.6) 409(30.9) 523(39.5) 183(13.8) 13.903 < 0.001*

  Regular 260(16.4) 3(1.2) 15(5.8) 80(30.8) 126(48.5) 36(13.8)
Hospital
  Specialized 245(15.5) 4(1.6) 22(9.0) 97(39.6) 96(39.2) 26(10.6) 3.264 0.071
  General 1339(84.5) 55(4.1) 146(10.9) 392(29.3) 553(41.3) 193(14.4)
ICU
  No 1479(93.4) 55(3.7) 150(10.1) 455(30.8) 612(41.4) 207(14.0) 4.016 0.045*

  Yes 105(6.6) 4(3.8) 18(17.1) 34(32.4) 37(35.2) 12(11.4)
Patients with infectious disease
  No 149(9.4) 6(4.0) 21(14.1) 58(38.9) 50(33.6) 14(9.4) 1.924 0.165
  Yes 1435(90.6) 53(3.7) 147(10.2) 431(30.0) 599(41.7) 205(14.3)
Night shifts (per month)
  ≤ 3 617(39.0) 29(4.7) 66(10.7) 205(33.2) 240(38.9) 77(12.5) 1.177 0.555
  4 ~ 5 552(34.8) 19(3.4) 59(10.7) 178(32.2) 229(41.5) 67(12.1)
  ≧ 6 415(26.2) 11(2.7) 43(10.4) 106(25.5) 180(43.4) 75(18.1)
  Total 1584(100.0) 59(3.7) 168(10.6) 489(30.9) 649(41.0) 219(13.8)
Note: PTSD, Post-traumatic stress disorder; 0 indicates not at all, 1 = a little bit, 2 = moderately, 3 = quite a bit, and 4 = extremely. a Continuity correction
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Table 2  The Prevalence of nurse’ job burnout in three dimensions [n(%)]
Variables Dimension of burnout syndrome ≥ 2 types of high burnout P-value

High EE P-value High DP P-value High PA P-value
Total 392(27.4) 769(48.5) 295(18.6) 661(41.7)
Sex
  Male 5(1.3) 0.300 13(1.7) 0.564 5(1.7) 0.781 12(1.8) 0.846
  Female 387(98.7) 756(98.3) 290(98.3) 649(98.2)
Age (Year)
  <30 174(44.4) 0.993 374(48.6) < 0.001* 156(52.9) 0.003* 324(49.0) 0.002*

  30 ~ 40 151(38.5) 291(37.8) 93(31.5) 244(36.9)
  ≥ 40 67(17.1) 104(13.5) 46(15.6) 93(14.1)
Marital status
  Others 2(0.5) 0.094 5(0.7) < 0.001* 3(1.0) 0.046* 3(0.5) < 0.001*

  Single 117(29.8) 241(31.3) 97(32.9) 213(32.2)
  Married 273(69.6) 523(68.0) 195(66.1) 445(67.3)
Procreation status
  No 150(38.3) 0.059 295(38.4) 0.001* 121(41.0) 0.007* 271(41.0) < 0.001*

  Yes 242(61.7) 474(61.6) 174(59.0) 390(59.0)
Education
  College or below 82(20.9) 0.027* 180(23.4) 0.125 106(35.9) < 0.001* 171(25.9) 0.564
  Bachelor or more 310(79.1) 589(76.6) 189(64.1) 490(74.1)
Service year
  <3 49(12.5) 0.113 110(14.3) < 0.001* 56(19.0) 0.006* 103(15.6) < 0.001*

  3 ~ 10 172(43.9) 347(45.1) 131(44.4) 300(45.4)
  ≥ 10 171(43.6) 312(40.6) 108(36.6) 258(39.0)
Professional title
  Primary 241(61.5) 0.505 517(67.2) 0.008* 212(71.9) 0.005* 444(67.2) 0.056
  Intermediate 139(35.5) 236(30.7) 78(26.4) 201(30.4)
  Advanced 12(3.1) 16(2.1) 5(1.7) 16(2.4)
Employee status
  Non-Regular 326(83.2) 0.795 668(86.9) < 0.001* 255(86.4) 0.142 573(86.7) 0.005*

  Regular 66(16.8) 101(13.1) 40(13.6) 88(13.3)
Hospital
  Specialized 29(7.4) < 0.001* 103(13.4) 0.027* 61(20.7) 0.006* 82(12.4) 0.004*

  General 363(92.6) 666(86.6) 234(79.3) 579(87.6)
ICU
  No 373(95.2) 0.102 722(93.9) 0.422 284(96.3) 0.026* 626(94.7) 0.071
  Yes 19(4.8) 47(6.1) 11(3.7) 35(5.3)
Patients with infectious disease
  No 16(4.1) < 0.001* 47(6.1) < 0.001* 37(12.5) 0.041* 37(5.6) < 0.001*

  Yes 376(95.9) 722(93.9) 258(87.5) 624(94.4)
Night shifts (per month)
  ≤ 3 129(32.9) < 0.001* 245(31.9) < 0.001* 120(40.7) 0.571 211(31.9) < 0.001*

  4 ~ 5 127(32.4) 277(36.0) 95(32.2) 228(34.5)
  ≧ 6 136(34.7) 247(32.1) 80(27.1) 222(33.6)
PTSD
  Not at all 2(0.5) < 0.001* 3(0.4) < 0.001* 18(6.1) 0.005* 4(0.6) < 0.001*

  A little bit 7(1.8) 25(3.3) 41(13.9) 21(3.2)
  Moderately 52(13.3) 154(20.0) 96(32.5) 116(17.5)
  Quite a bit 188(48.0) 395(51.4) 98(33.2) 343(51.9)
  Extremely 143(36.5) 192(25.0) 42(14.2) 177(26.8)
Note: PTSD, Post-traumatic stress disorder; EE: Emotional exhaustion, DP: Depersonalization, PA: Diminished personal accomplishment. *: P < 0.05, the significant 
difference
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Table 3  Univariate analysis of influencing factors of nurses’ job burnout
Variables Total Burnout χ2 P

No Yes
Total 1584(100.0) 1146(72.3) 438(27.7) — —
Sex
  Male 30(1.9) 25(2.2) 5(1.1) 1.844 0.174
  Female 1554(98.1) 1121(97.8) 433(98.9)
Age
  < 30 700(44.2) 467(40.8) 233(53.2) 21.448 < 0.001*

  30 ~ 40 614(38.8) 464(40.5) 150(34.2)
  ≥ 40 270(17.0) 215(18.8) 55(12.6)
Marital status
  Others 23(1.5) 22(1.9) 1(0.2) 25.231 < 0.001*
  Single 431(27.2) 276(24.1) 155(35.4)
  Married 1130(71.3) 848(74.0) 282(64.4)
Procreation status
  No 544(34.3) 352(30.7) 192(43.8) 24.191 < 0.001*
  Yes 1040(65.7) 794(69.3) 246(56.2)
Education
  College or below 398(25.1) 293(25.6) 105(24.0) 0.428 < 0.001*
  Bachelor or more 1186(74.9) 853(74.4) 333(76.0)
Service year
  < 3 241(15.2) 170(14.8) 71(16.2) 23.086 < 0.001*

  3 ~ 10 637(40.2) 424(37.0) 213(48.6)
  ≥ 10 706(44.6) 552(48.2) 154(35.2)
Professional title
  Primary 1012(63.9) 706(61.6) 306(69.9) 10.442 0.005*

  Intermediate 524(33.1) 400(34.9) 124(28.3)
  Advanced 48(3.0) 40(3.5) 8(1.8)
Employee status
  Non-Regular 1324(83.6) 937(81.8) 387(88.4) 10.041 0.002*

  Regular 260(16.4) 209(18.2) 51(11.6)
Hospital
  Specialized 245(15.5) 202(17.6) 43(9.8) 14.780 < 0.001*
  General 1339(84.5) 944(82.4) 395(90.2)
ICU
  No 1479(93.4) 1066(93.0) 413(94.3) 0.830 < 0.001*

  Yes 105(6.6) 80(7.0) 25(5.7)
Patients with infectious disease
  No 149(9.4) 125(10.9) 24(5.5) 10.956 < 0.001*

  Yes 1435(90.6) 1021(89.1) 414(94.5)
Night shifts (days per month)
  ≤ 3 617(39.0) 488(42.6) 129(29.5) 35.528 < 0.001*

  4 ~ 5 552(34.8) 400(34.9) 152(34.7)
  ≧ 6 415(26.2) 258(22.5) 157(35.8)
PTSD
  Not at all 3.7(3.7) 58(5.1) 1(0.2) 266.416 < 0.001*

  A little bit 10.6(10.6) 156(13.6) 12(2.7)
  Moderately 30.9(30.9) 423(36.9) 66(15.1)
  Quite a bit 41(41.0) 432(37.7) 217(49.5)
  Extremely 13.8(13.8) 77(6.7) 142(32.4)
Note: PTSD, Post-traumatic stress disorder; *: P < 0.05, the significant difference
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PTSD (OR Moderately =10.255, OR Quite a bit =35.005, and OR 
Extremely =133.107) (Table 4).

Similarly, logistic regression was performed for the 
three dimensions of job burnout (Table 2s in the supple-
ment). We found that marriage status, the type of hospi-
tal, the night shifts, infectious patients, and PTSD were 
related with EE. The sex, marriage status, night shifts, 
infectious patients, service years, and PTSD were related 
with DP. Only the level of education, infectious patients, 
and working in the ICU were related with the PA.

We used a receiver operating characteristic (ROC) 
curve, specificity, sensitivity, accuracy, and specificity/
sensitivity to evaluate the prediction model in both vali-
dation and test data. Before the evaluation, optimal cut-
offs were determined by maximizing the Youden index 
(i.e., sensitivity + specificity-1) using the ROC curve in 
the validation set. In this study, ROC curves revealed that 
logistic regression had better predictive performances. 
The area under curve for burnout and its three dimen-
sions were 0.787, 0.771, 0.785, and 0.622, respectively, of 
which the predictive effect of PA was marginal (Fig. 1).

The development of the nomogram and the validation of 
the calibration curve
As the prediction developed by logistic regression per-
formed well, four nomograms (Fig.  2.) were used to 
present the data vividly and predicted probabilities. In 
Fig. 2a, a spike has been used to represent the proportion 
of the sample in category variables. In terms of gender, 
the majority of participants were classified as “female.” 
The total score corresponded to the bean-shaped pre-
dicted probability. For example, an individual score of 
188 points in total, with a sex score of 24, six days night 
shifts per month score of 12, a length of service 3 ~ 10 
years score of 9, worked at a general hospital score of 15, 
a single married status score of 54, a level of PTSD (quite 
a bit) score of 74 would have a 61.0% predicted probabil-
ity of burnout. The same is true for other nomograms.

The nomogram was calibrated (Fig. 3.) using a calibra-
tion plot with bootstrap sampling (n = 1000). Accord-
ing to the Hosmer-Lemeshow test, the predicted 
probabilities of EE, DP, and burnout were consistent with 
the actual probabilities, except for PA.

Discussion
In this study, we found most nurses suffered from differ-
ent degrees of PTSD during public health emergencies. 
The nursing burnout were associated with the number of 
night shifts, the type of hospital, marital status, and the 
degrees of PTSD.

This study found that only 3.7% of nurses were com-
pletely free of PTSD during public health emergencies, 

Table 4  Univariate analysis of influencing factors of nurses’ job 
burnout
Variables β χ2 P-value OR (95%CI)
Intercept -8.005 — — —
Sex
  Male 1
  Female 1.040 3.544 0.060 2.829 (1.023 ~ 9.261)
Marital status
  Others
  Single 2.539 5.754 0.016* 12.665 (2.39 ~ 234.911)
  Married 1.871 3.210 0.073 6.496 (1.278 ~ 118.873)
Service year
  <3 1
  3 ~ 10 0.284 1.756 0.185 1.328 (0.875 ~ 2.025)
  ≥ 10 -0.178 0.508 0.476 0.837 (0.515 ~ 1.368)
Hospital
  Specialized 1
  General 0.597 9.414 0.002* 1.816 (1.251 ~ 2.685)
Night shifts (days 
per month)
  ≤ 3 1
  4 ~ 5 0.062 0.142 0.707 1.063 (0.772 ~ 1.466)
  ≧ 6 0.439 6.823 0.009* 1.550 (1.116 ~ 2.155)
PTSD
  Not at all 1
  A little bit 2.124 1.538 0.145 4.654 (0.879 ~ 85.989)
  Moderately 2.328 5.209 0.022* 10.255 

(2.178 ~ 183.302)
  Quite a bit 12.263 3.555 < 0.001* 35.005 

(7.549 ~ 622.993)
  Extremely 4.891 22.863 < 0.001* 133.107 

(28.016 ~ 2386.327)
Note: PTSD, Post-traumatic stress disorder; *: P < 0.05, the significant difference

Fig. 1  Receiver operating characteristic curve performance of logistic 
regression model for nurses’ job burnout and its three dimensions. (EE: 
Emotional exhaustion; DP: Depersonalization; PA: Diminished personal ac-
complishment; AUC: area under the curve.)
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Fig. 3  Calibration of the nomogram to predict nurses’ job burnout outcomes and its three dimensions. (EE: Emotional exhaustion, DP: Depersonalization, 
PA: Diminished personal accomplishment.)

 

Fig. 2  Developed nomogram with risk factors of nurses’ job burnout and its three dimensions. (EE: Emotional exhaustion, DP: Depersonalization, PA: 
Diminished personal accomplishment.)
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which showed nurses are vulnerable people in public 
health emergencies. We also found PTSD was highly 
correlated with job burnout, consistent with other stud-
ies [29, 30]. A study in South Korea found that because 
of the increased workloads during the COVID-19 pan-
demic, healthcare workers were leaved in exhaustion, 
which even in turn threatened their mental health [31]. 
In order to reduce the fatigue and trauma of nurses dur-
ing public health emergencies, the inclusion of telenurs-
ing care services in the nursing education curriculum 
could make the existing health resources more rational 
use and improve health efficiency [32].

This study found that the nurses’ job burnout was 
associated with all three dimensions, explaining a 27.4% 
variance in emotional exhaustion, 48.5% in deperson-
alization, and 18.6% in personal accomplishment. Com-
pared with other cross-sectional surveys (16% for EE, 
13% for DP, and 10% for PA), the nurses in this study suf-
fered greater burnout [33]. However, the prevalence of 
nurse’ job burnout was lower than earlier at the begin-
ning of the epidemic [34]. Of course, it cannot be ruled 
out that there are differences in the medical system and 
the working environment for nurses in foreign countries. 
The first and foremost reason may be that nurses take 
more risks and work stress during public health emer-
gencies [35, 36]. This also causes an increased workload 
on nurses and later results in a decrease in the qual-
ity of nursing care, threatens the safety of patients, and 
increases workforce-related mental health issues [37].

The present study found that nurses in general hospi-
tals were more likely to be exposed to job burnout. The 
primary reasons may be that compared with specialized 
hospitals, general hospitals have a large number of out-
patients and emergency patients, more inpatients, and 
general hospitals undertake the task of receiving patients 
referred by specialized hospitals [38, 39]. Such patients 
are generally complicated to deal with, nursing is diffi-
cult, and therefore, the nurses are under immense pres-
sure. Furthermore, the requirements of nursing research, 
development of new technology, and business in general 
hospitals are much higher than those in specialized hos-
pitals. Furthermore, nurses in general hospitals perform 
more examination and assessment activities than their 
colleagues in subordinate hospitals, which indirectly adds 
to job burnout. The job burnout of unmarried nurses 
was significantly higher than that of married staff. The 
possible reason is that the nursing work is complicated 
and heavy [40]. Married nurses were suffered from more 
burnout than the unmarried, which was consistent with 
other study [41]. The reason maybe the unmarried nurses 
are mostly young, have no clear plan for career develop-
ment goals and careers, lack work experience, face fre-
quent assessment and research pressure, and emotional 
instability. The cause of job burnout may be related to the 

gap between job expectations and professional reality, 
and the lack of work experience leading to a low fit with 
the post is also one of the important reasons for aggravat-
ing job burnout.

Nurses who had worked for 3–10 years were prone to 
emotional exhaustion. Nurses with 3–10 years of nursing 
experience were mostly the department’s backbone and 
were in the rising stage of their own lives. They had to 
undertake a lot of nursing work in the department, com-
plete the role of nurses, and also take the role of wife, 
mother, and daughter in the family, which was easy to 
form role conflict. The double pressure of career and fam-
ily often makes nurses powerless, leading to increased job 
burnout. The service objects of nursing work are emo-
tionally susceptible people, who often produce emotional 
excitement under the torture of the disease and the stim-
ulation of the external environment. Nurses with 3–10 
years of nursing experience were less enthusiastic with 
patients than young nurses with less than three years of 
nursing age and less steady [42]; thus, it was easy to be in 
a negative emotional state of irritability and irritability in 
frequent contact with service objects. Most nurses with 
3–10 years of experience had well-defined career devel-
opment objectives and career plans, aiming to maximize 
their professional skills and potential and realize their 
value. However, the distance between reality and expec-
tation could easily lead to a “career plateau”, forming neg-
ative effects such as depression, loss of interest in work, 
and psychological burnout.

Depersonalization is common among nurses with 
more night shifts per month. This was because the spe-
cial nature of work in the hospital requires nurses to 
implement the 24-hour shift system. This continuous 
and dynamic work made the nursing staff unable to go to 
work. According to normal circumstances, life was irreg-
ular, with shift work, night shift, and overtime work, and 
nurses were unable to eat and sleep on time, resulting in 
a disorder of their biological cycle and an increased likeli-
hood of developing physical and mental exhaustion [43, 
44]. The nursing staff was overburdened by insufficient 
family care and the interaction of family and work pres-
sure [45].

Nurses working in the ICU had lower personal accom-
plishments. It may be that ICU work was risky and more 
susceptible to chronic fatigue that was affected by the 
intensity of clinical practice, the risk of litigation, and 
the disruption of circadian rhythms. Several studies have 
shown that the work department is the influential factor 
in job burnout, and the degree of job burnout of nurses 
in the ICU is more serious than that in general depart-
ments [46, 47]. Relatively more critical and severe cases 
occur in the ICU, where the patient’s condition is impera-
tive, the progression is rapid, and the occupational risk is 
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high. It needs nurses to have rapid response ability and 
high comprehensive quality.

The variability and uncertainty of public health emer-
gencies lead to an increase in the workload of nurses 
beyond their ability to cope, and then leads to a range of 
serious physical and mental health problems [32]. How 
to reduce the nursing burnout in public health emergen-
cies? The main recommendations are as follows: From 
an individual perspective, nurses themselves need to 
improve their competence (including professional com-
petence, physical fitness, mental health, etc.) in order 
to cope with the variable demands of emergencies. For 
example, participating in physical exercise, adopting 
various ways to regulate and relieve their own stress, par-
ticipating in professional training/continuing education, 
and enhancing emotional management [48–50]. From 
the hospital perspective, as managers, it is necessary to 
raise awareness of burnout and mental health. For exam-
ple, the establishment of nurses’ personal health records 
and the provision of timely warnings to those with health 
problems [51]. According to the risk factors of job burn-
out, support interventions are carried out to relieve occu-
pational stress. For example, interventions alleviating 
occupational stress such as rational allocation of health 
resources and improvement of working conditions.

Limitations
There are some shortcomings in this study. First, this 
study used the self-report method of the subjects, 
which may have self-report bias. Second, this cross-sec-
tional study cannot elaborate on the causal relationship 
between burnout and its related factors. Thirdly, due to 
the limitation of conditions, this study did not investigate 
all hospitals in Xiangyang City, and the results have cer-
tain limitations. The investigation scope can be expanded 
to obtain more solid data results. Fourth, this study 
focused only on the prevalence and the short-term effect 
of burnout, and did not use objective indicators of work 
and the long effects. In addition, intervention research 
can also be carried out to make practical exploration 
of the mental health of nurses. We recommend further 
expanding the sample size, optimizing the prediction 
model, and analyzing the interaction paths between the 
factors. Qualitative research of nursing burnout maybe 
carried out to further verify the conclusion. Furthermore, 
research on strengthening evidence-based evidence and 
supportive interventions to provide reference for caregiv-
ers’ occupational health.

Conclusion
This study confirmed the PTSD and burnout are com-
mon problems for in-service nurses during public health 
emergencies and screened out the high-risk groups of job 
burnout. It is necessary to pay more attention nurses who 

are single and working in general hospitals with many 
night shifts, especially nurses with severe PTSD. Hos-
pitals can set up nurses’ personal health records to give 
timely warnings to nurses with health problems, provide 
psychological intervention training to help nurses adjust 
the psychological state, and carry out support interven-
tions to relieve occupational stress.
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