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ABSTRACT
Objective  This study aimed to investigate the status quo 
and the influencing factors of fatigue and professional 
identity among the Centers for Disease Control and 
Prevention (CDC) workers in China during the pandemic.
Design  A cross-sectional design.
Setting  CDC workers employed by the Liaoning CDC 
system were enrolled (administrative staffs were 
excluded).
Participants  1020 CDC workers.
Primary outcome measures  Fatigue scores and 
professional identity scores.
Secondary outcome measures  Postcompetency scores, 
respect scores, occupational stress scores, resilience 
scores and self-efficacy scores.
Results  The average scores of fatigue and professional 
identity were 8.23, 38.88, respectively. Factors including 
perceived public respect (β=−0.129, p<0.01), resilience 
(β=−0.104, p<0.05) and self-efficacy (β=−0.22, p<0.01) 
were negatively associated with fatigue. Educational 
background (bachelor vs junior college or below) 
(β=0.105, p<0.01), (master or above vs junior college or 
below) (β=0.092, p<0.05), workplace (county vs district) 
(β=0.067, p<0.05), (city vs district) (β=0.085, p<0.05), 
fighting the COVID-19 on the front line (β=0.059, p<0.05) 
and occupational stress (β=0.166, p<0.01) were positively 
correlated with fatigue. Educational background (bachelor 
vs junior college or below) (β=−0.097, p<0.01), (master 
or above vs junior college or below) (β=−0.114, p<0.01), 
workplace (city vs district) (β=−0.114, p<0.01), fighting 
the COVID-19 on the front line (β=−0.047, p<0.05) and 
occupational stress (β=−0.105, p<0.01) were negatively 
associated with professional identity. Factors including 
postcompetency (β=0.362, p<0.01), perceived public 
respect (general vs low) (β=0.219, p<0.01), (high vs low) 
(β=0.288, p<0.01), resilience (β=0.097, p<0.05) and self-
efficacy (β=0.113, p<0.01) were positively connected with 
professional identity.
Conclusion  The fatigue among the CDC workers was at 
a higher level. The level of professional identity was high, 
and administrators should take measures to alleviate 
fatigue and maintain professional identity. In addition, 
methods aiming to attenuate occupational stress, and 
improve resilience and self-efficacy should be immediately 
put into action.

INTRODUCTION
The COVID-19 has caused heavy economic 
losses and psychological problems within 
the whole population including the occu-
pational groups.1 2 WHO has declared it as 
a Global pandemic.3 However, new corona-
virus variants are constantly deriving, and the 
pandemic impacts would continue to exist.

During public health emergencies, people 
have suffered from a wide range of adverse 
psycho-social impacts, and this situation is 
even worse among the front-line medical staff 
who have taken great responsibilities during 
the pandemic.1 4 Centers for Disease Control 
and Prevention (CDC) serves the public 
by publicising the health knowledge and 
conducting disease surveillance and preven-
tion, etc. During the pandemic, CDC workers 
in China have undertaken the responsibili-
ties of epidemiological investigation of the 
patients and close contacts, specimen collec-
tion and examination, and surveillance of 
high-risk populations, etc; therefore, they 
are subjected to various psychological and 
physical pressures. However, compared with 
the extant studies covering medical staff 
in this regard,2 5 few have been conducted 
concerning the mental health status of the 
occupational group.

Strengths and limitations of this study

	► The independent samples t-test, one-way ANOVA 
and hierarchical multiple regression analysis were 
conducted to identify the influencing factors of fa-
tigue and professional identity.

	► An online survey method was used to collect sam-
ples with a big sample size.

	► This is a cross-sectional survey no causal relation-
ship can be drawn among the variables.

	► Participants in this study should be enrolled across 
the country.
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Fatigue is a self-recognised state in which an individual 
experiences undermined labour ability for overwhelming 
physical and mental work demands, and feels persistent 
tiredness and weakness, which can’t be alleviated by 
taking a rest.6 Fatigue is significantly associated with an 
individual’s both physical and mental health.7 Among the 
professional staff, fatigue intrigues negative mood, lowers 
work efficiency and leads to human errors and physical 
problems.8 Healthcare workers are observed with severe 
symptoms of fatigue, which adversely impact their health 
status and the quality of the provided medical service.9 10 
The prevalence of fatigue among the healthcare workers 
under the pandemic varies from 69% to 72.2%, and 
studies have concluded the influencing factors of fear 
of infection, sleep difficulty and psychological factors.2 4 
However, similar findings concerning the CDC workers 
during the same period have been rarely reported and 
the influencing factors remain less discovered.

Professional identity refers to the combination of a 
worker’s knowledge, skills, values and behaviours with his 
or her own unique identity and core values.11 Workers 
usually take professional identity for self-assessment over 
the matching level of themselves and the job they are 
engaged. Among healthcare staff, professional identity 
is conducive to enhancing their work performance and 
job satisfaction and reduces their turnover intention.12 13 
During the COVID-19 pandemic, professional identity 
could effectively relieve their job burn-out symptoms.14 
Thus, research on professional identity is beneficial for 
maintaining the mental health of CDC staff.

Competency depicts the personal qualities and 
behavioural traits affecting an individual’s productivity 
and performance.15 Postcompetency refers to the ability 
to complete assigned work efficiently. The higher post-
competency contributes to the higher work efficiency 
and better work performance,16 which reduces the possi-
bilities of burnout. The Job Demands-Resources model 
points out that there is a psychological need to maintain 
the balance between job demands and the resources 
possessed by the employees,17 and once the balance 
breaks, burnout and stress arise, which ultimately leads 
to fatigue and the declined professional identity. Staff 
with higher postcompetency have adequate professional 
knowledge and skills and handle work demands effec-
tively. Thus, such individuals are less prone to fatigue. 
Aforementioned, we assume that postcompetency might 
influence the levels of fatigue and professional identity of 
the CDC workers.

Respect, which is seen as an optimistic side of life, 
describes the feeling of being highly valued, esteemed or 
the satisfaction of being held in honour.18 Maslow’s Hier-
archy of Needs advocates that the satisfied need for respect 
is critical for achieving self-actualisation,19 and the sense 
of being respected in the workplace contributes to job 
satisfaction and is associated with organisation commit-
ment and retention.20 Considering these, we assume that 
the higher degree of being respected may reduce the 
occurrence of fatigue and enhance professional identity.

Due to the intense competition within the organisa-
tion and the higher demands for good health from the 
general population, healthcare workers in China are 
more vulnerable to occupational stress.21 According to 
the classical model of effort–reward imbalance (ERI), 
occupational stress is caused by the imbalance between 
extrinsic effort and reward, and workers as such would 
experience a failed social reciprocity that evokes occu-
pational stress.22 During the pandemic, CDC staff are on 
duty to keep constant vigilance in response of outbreaks. 
This gives them more occupational stress which relates to 
fatigue and professional identity.23 24 Accordingly, among 
CDC workers, higher occupational stress level has bigger 
chance to induce more fatigue and less professional 
identity.

According to the conservation of recourse (COR) 
theory, when the internal and external resources are 
insufficient or the employees feel deficient resources, they 
will experience occupational stress and fatigue.25 Scholars 
have noted the effects of positive psychological resources 
(eg, resilience, self-efficacy, hope and optimism) on 
attenuating the severity of fatigue.21 Resilience refers to 
the ability that individuals adopt to cope with stress in a 
healthy way, during which tasks can be completed effi-
ciently with minimal psychological and physical cost.26 
Resilient people can quickly sort out the solution to tackle 
the challenges and restore the mental health. Self-efficacy 
signifies an individual’s perceived ability to succeed and 
complete the tasks.27 Studies have identified the roles of 
self-efficacy and resilience for relieving fatigue and main-
taining the professional identity.21 28 Therefore, for CDC 
workers, we hypothesised that resilience and self-efficacy 
would reduce the level fatigue and enhance professional 
identity.

CDC workers have undertaken great psychological 
burden during the pandemic; however, findings on their 
mental health status are insufficiently reported. This 
study aimed to investigate the status quo and the influ-
encing factors of fatigue and professional identity of the 
CDC workers. With the obtained findings, some evidence-
based suggestions would be formulated to support the 
psychological well-being of the CDC workers.

METHODS
Study design and settings
This cross-sectional survey was conducted in Liaoning 
province in China, from 7 September 2020 to 18 
September 2020. After communicating with and receiving 
support from CDC managers, a digital questionnaire 
was delivered through the Wenjuanxing platform to the 
CDC workers belonging to the Liaoning provincial CDC 
system.

Study participants
CDC workers belonging to the Liaoning provincial CDC 
system were recruited and workers engaged in admin-
istrative work were excluded from this study. A total of 



3Cui Q, et al. BMJ Open 2022;12:e058762. doi:10.1136/bmjopen-2021-058762

Open access

1020 valid questionnaires were collected, with an effective 
response rate of 83.2%.

Patients and public involvement
No patients or public persons were involved in this study.

Measurement of demographic and job characteristics
Age (years), gender, marital status and educational 
background were set as demographic variables. Age was 
collected as: 21-30 years, 31–40 years, 41–50 years and >50 
years. Gender. Marital status was divided into: ‘single/
divorced/widowed/separated’ and ‘married/cohabited’ 
. Educational background was divided into three: ‘junior 
college or lower’, ‘bachelor’ and ‘master or higher’ . Job 
characteristics including personal monthly income (RMB, 
¥) which was classified as: ≤¥3000 (≤US$438.69), ¥3001–
¥4000 (US$438.83–$584.92), ¥4001–¥5000 (US$585.06–
$731.14) and >¥5000 (US$731.14); workplace includes 
district, county and city; serving years was classified as ≤10 
years, 11–20 years and >20 years; weekly work time(hours) 
was categorised as ‘≤40 hours/week’ and ‘>40 hours/
week’; whether having occupational allowance and 
whether fighting the COVID-19 in the front line.

Measurement of fatigue
The Chinese vision of the Chalder Fatigue Scale (CFS) 
was used to assess the level of fatigue of CDC workers.29 
This scale includes 14 items and two dimensions: phys-
ical fatigue (8 items) and mental fatigue (6 items). The 
answer for each item was designed as dichotomisation: 0 
(no symptom) and 1 (have symptom). The sum of the 
CFS score ranges from 0 to 14. The higher the CFS score 
is, the more severe the fatigue is. The CFS has been widely 
used among Chinese healthcare staff with good reliability 
and validity.21 30 Cronbach’s α coefficient of CFS in this 
study was 0.938.

Measurement of professional identity
The Chinese vision Occupational Identity Scale (OIS) was 
used to assess professional identity.31 It comprises of 10 
items, and all items are scored from 1 (absolutely incon-
sistent) to 5 (absolutely consistent). Then, the scores 
would be summed to indicate the level of professional 
identity: the higher the sum the higher level of profes-
sional identity. The Chinese vision OIS has been widely 
used among Chinese occupational groups with good reli-
ability and validity.12 32 Cronbach’s α coefficient of scale in 
this study was 0.949.

Measurement of postcompetency and respect
The assessment of CDC worker’s postcompetency adopts 
self-compiled questions, based on the instructions from 
the Association of Schools of Public Health in the Euro-
pean Region and the Council on Linkages Between 
Academia and Public Health Practice (Council on Link-
ages).33 34 Three self-administrated questions were used 
to evaluate CDC worker’s mastery of their professional 
knowledge, public health emergency knowledge as well 
as communication and cooperation: (1) Please rate the 

level of your knowledge about public health expertise 
(epidemiology, preventive medicine, health education, 
laws and regulations, etc); (2) Please rate the level of 
your knowledge of public health emergencies (classifi-
cation and grading of public health emergencies, corre-
sponding emergency response criteria and skills, etc); 
(3) Please rate your teamwork and communication skills 
(with superiors, colleagues and the public). Each was esti-
mated from 0 (none) to 7 (have a good command of it), 
the scores would be summed to indicate the level of post-
competency: the higher the sum the higher postcompe-
tency. Respect was measured by a single item (Please rate 
the level of public recognition and respect the work you 
do: low, general and high).

Measurement of occupational stress
The Chinese vision ERI’s subscale of extrinsic effort and 
reward was used to measure CDC worker’s occupational 
stress.35 36 The effort/reward ratio (ERR) = (11×effort)/ 
(6×reward) represent the occupational stress. Item for 
extrinsic effort and reward are rated by a 5-point Likert-
type scale, from 1 (not stressful) to 5 (very stressful). 
When ERR>1, the occupational stress exists. The Chinese 
version of the ERI has been widely used among Chinese 
occupational groups with good reliability and validity.21 30 
In this study, Cronbach’s α coefficients for the extrinsic 
effort and reward subscales were 0.879, 0.898, respectively.

Measurement of resilience and self-efficacy
CDC worker’s resilience and self-efficacy were 
measured by the Psychological Capital Questionnaire 
(PCQ) which has 24 items and four components (self-
efficacy, hope, resilience and optimism), and each item 
was scored from 1 (strong disagreement) to 6 (strong 
agreement).37 Higher total scores mean higher level of 
Psychological Capital and its components. The Chinese 
vision PCQ has been widely applied among Chinese 
people and has shown satisfactory reliability and 
validity.12 38 In this study, the Cronbach’s α coefficients 
for resilience and self-efficacy subscales were 0.919 and 
0.94, respectively.

Statistical analysis
The demographic and job variables were described with 
mean, SD, number (n) and percentage (%). Group 
differences of continuous variables were analysed with 
t-test or one-way ANOVA. Hierarchical multiple regres-
sion (HMR) analysis was conducted to identify the influ-
encing factors. Variables were entered as follows: step 1, 
input demographic and job characteristics with statisti-
cally significant differences in fatigue and professional 
identity at t-test or one-way ANOVA(analysis of variance); 
step 2, competence and respect were added; step 3, occu-
pational stress, resilience and self-efficacy were entered. 
In this study, SPSS V.21.0 (IBM, Asia Analytics Shanghai) 
was used for statistical analysis. A two-tailed p<0.05 was 
considered statistically significant.
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RESULTS
Descriptive statistics
The average score of fatigue and professional identity for 
CDC workers were 8.23 and 38.88, respectively. Results 
of univariate analyses are shown in table 1. Workers aged 
31–40 years had higher level of fatigue (p<0.01), while 
those aged 21–30 showed higher professional identity 
(p<0.01). Female CDC workers had higher professional 
identity than male (p=0.016); but there was no statis-
tical difference for fatigue by gender. CDC workers, who 
were married or cohabiting, indicated higher fatigue 
levels(p=0.016) and lower professional identity (p<0.01). 
Participants with higher levels of education tended to be 
fatigued (p<0.01) and had lower professional identity 
(p<0.01). As for job characteristics, we found significant 
differences in fatigue and professional identity among 
CDC workers for the variables of workplace grade, weekly 
work time, receipt of occupational allowance and fighting 
the COVID-19 on the front line, respectively (p<0.01). 
Professional identity differed across serving years, but 
fatigue was not statistically different in terms of the same 
variable. CDC workers who perceived low public recog-
nition and respect for their work, had higher levels of 
fatigue (p<0.01) and lower professional identity (p<0.01).

Correlations of continue variables
Table  2 shows the correlations among age, post-
competence, occupational stress, resilience, self-efficacy, 
professional identity and fatigue. As the table shows, 
postcompetence was negatively correlated with fatigue, 
while positively correlated with professional identity. For 
psychological factors, occupational stress was positively 
correlated with fatigue, but resilience and self-efficacy 
were negatively correlated with fatigue. Resilience 
and self-efficacy were positively correlated with profes-
sional identity, while occupational stress was negatively 
connected with it.

Influencing factors of fatigue
The results of the analysis of factors influencing fatigue 
are displayed in table  3. The variance inflation factors 
(VIFs) of all independent variables in this analysis were 
less than 10, which means that collinearity didn’t affect 
the results. A total of 21.7% of variance was interpreted 
by the final model. The improvement model fits caused 
by each step (R2 changes) were 7%, 5.8% and 8.9%, 
respectively. In the final model, perceived public respect 
(general vs low, and high vs low) (both β=−0.129, p<0.01), 
resilience (β=−0.104, p<0.05) and self-efficacy (β=−0.22, 
p<0.01) were significantly and negatively connected with 
fatigue. Educational background (bachelor vs junior 
college or below) (β=0.105, p<0.01), (master or above 
vs junior college or below) (β=0.092, p<0.05), workplace 
grade (county vs district) (β=0.067, p<0.05), workplace 
(city vs district) (β=0.085, p<0.05), fighting the COVID-19 
on the front line (β=0.059, p<0.05) and occupational 
stress (β=0.166, p<0.01) were significantly and positively 
correlated with fatigue.

Influencing factors of professional identity
The results of the HMR analysis are shown in table  4. 
The results indicated that postcompetency (β=0.362, 
p<0.01), perceived public respect (general vs low) 
(β=0.219, p<0.01), (high vs low) (β=0.288, p<0.01), 
resilience (β=0.097, p<0.05), and self-efficacy (β=0.113, 
p<0.01) were significantly and positively connected with 
professional identity. Educational background (bachelor 
vs junior college or below) (β=−0.097, p<0.01), (master 
or above vs junior college or below) (β=−0.114, p<0.01), 
workplace (city vs district) (β=−0.114, p<0.01), fighting 
the COVID-19 on the front line (β=−0.047, p<0.05) and 
occupational stress (β=−0.105, p<0.01) were significantly 
and negatively associated with professional identity. The 
VIFs of all independent variables in this analysis were 
less than 10, meaning that collinearity did not affect the 
results. Finally, the final model explained 47.6% variance 
of professional identity, the R2 changes for step1, step2 
and step3 were 10.6%, 33.3% and 3.6%, respectively.

DISCUSSION
The current study revealed that compared with health-
care workers, CDC workers had higher level of fatigue 
and professional identity.12 39 In this sense, measures to 
alleviate fatigue and maintain professional identity should 
be implemented immediately.

The study found that educational background, work-
place, experience of fighting the COVID-19 on the front 
line, and occupational stress were positively associated 
with fatigue. Workers with higher education were more 
likely to be fatigued than those with junior college or 
lower educational level, which is consistent with previous 
studies.21 38 During the pandemic, the CDC workers are 
assigned with the work that consumes more resources to 
complete and this situation breaks the balance between 
the work demand and the possessed resources. Based on 
the COR theory, once employees’ resources become insuf-
ficient, they are vulnerable to fatigue.25 As for the work-
place, compared with those working at the district level, 
the county and municipal CDC staff had more fatigue, 
a possible consequence of workload differences between 
the two levels. Staff at the municipal level are responsible 
for the health well-being of the people of the entire city 
(a city is comprised of several counties and districts). 
Besides, the facilities of the county level are less devel-
oped, so staff working at the county level need to invest 
more energy to complete the same tasks than those at the 
district level. For educational background and workplace 
grade factor, CDC managers should recruit staff with 
higher educational level and apply more frequent rota-
tions to attenuate the level of fatigue.

Workers on the front line of COVID-19 contain-
ment are vulnerable to fatigue, which is consistent with 
previous studies.4 39 CDC managers could support the 
employees to keep away fatigue by applying paid vacation, 
counselling and incentive payments. We found occupa-
tional stress was positively connected with fatigue which 
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Table 1  Univariate analysis result (n=1020)

Variables N (%)

Fatigue Professional identity

Mean±SD F/t P value Mean±SD F/t P value

Age (years) 9.35 <0.01 12.307 <0.01

 � 21–30 162 (15.9%) 7.03±3.952 41.31±8.139

 � 31–40 370 (36.3%) 8.79±3.409 37.21±8.542

 � 41–50 320 (31.4%) 8.35±3.411 39.2±7.164

 � ＞50 168 (16.5%) 7.93±3.634 39.57±6.337

Gender 1.704 0.089 −2.417 0.016

 � Male 282 (27.6%) 8.53±3.4 37.88±8.367

 � Female 738 (72.4%) 8.12±3.648 39.26±7.613

Marital status −2.428 0.016 2.603 <0.01

 � single/ divorced/separated/widowed 229 (22.5%) 7.7±3.857 40.06±8.578

 � Married/cohabiting 791 (77.5%) 8.39±3.488 38.53±7.596

Educational background 8.463 <0.01 14.983 <0.01

 � Junior college or below 219 (21.5%) 7.39±3.843 41.16±6.557

 � Bachelor 648 (63.5%) 8.39±3.509 38.6±7.782

 � Master or above 153 (15%) 8.76±3.33 36.76±9.014

Personal monthly income (¥) 6.554 <0.01 7.667 <0.01

 � ≤¥3000 215 (21.1%) 7.39±3.871 41.06±8.009

 � ¥3001–¥4000 394 (38.6%) 8.48±3.507 38.27±8.184

 � ¥4001–¥5000 258 (25.3%) 8.16±3.564 38.51±7.538

 � >¥5000 153 (15%) 8.9±3.181 38±6.689

Workplace 13.777 <0.01 30.57 <0.01

 � City 403 (39.5%) 8.89±3.286 40.63±7.616

 � County 207 (20.3%) 8.22±3.434 39.8±7.267

 � District 410 (40.2%) 7.6±3.824 36.62±7.837

Serving years 2.327 0.098 15.403 <0.01

 � ≤10 457 (44.8%) 8.09±3.742 39.71±7.901

 � 11–20 252 (24.7%) 8.65±3.333 36.52±8.473

 � >20 311 (30.5%) 8.11±3.528 39.56±6.822

Weekly work time (hours) −2.997 <0.01 2.915 <0.01

 � ≤40 hours/week 676 (66.3%) 8±3.672 39.38±7.743

 � >40 hours/week 344 (33.7%) 8.69±3.364 37.88±7.969

Occupational allowance 4.128 <0.01 −5.641 <0.01

 � No 417 (40.9%) 7.67±3.821 40.52±7.407

 � Yes 603 (50.1%) 8.62±3.358 37.74±7.95

Fighting the COVID-19 on the front line 4.298 <0.01 −4.458 <0.01

 � No 655 (64.2%) 7.89±3.735 39.71±7.426

 � Yes 365 (35.8%) 8.85±3.21 37.37±8.358

Respect 26.601 <0.01 92.708 <0.01

 � Low 256 (25.1%) 9.48±2.781 34.26±8.977

 � General 575 (56.4%) 8.02±3.682 39.34±6.708

 � High 189 (18.5%) 7.2±3.797 43.71±5.837

¥1=US$0.146 (9 July 2020).
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is in line with previous study.21 CDC workers have spent 
much time and energy in keeping their duties during the 
pandemic. While the psychological energy depletes faster 
than it is replenished, occupational stress would occur 
and fatigue would entail. Thus, CDC managers should 

assign the work rationally and provide timely support to 
reduce occupational stress and alleviate fatigue.

This research found that perceived public respect, 
resilience and self-efficacy were negatively associated with 
fatigue. Concurring with the previous result,40 perceived 

Table 2  Correlations among continue variables

Mean±SD 1 2 3 4 5 6 7

1. Age 40.42±9.32 1

2. Postcompetency 18.15±2.30 −0.02 1

3. ERR 1.32±0.63 0.119** −0.022 1

4. Resilience 29.04±4.36 −0.037 0.535** 0.012 1

5. Self-efficacy 29.23±4.47 −0.065* 0.521** −0.02 0.824** 1

6. Professional identity 38.88±7.85 −0.038 0.547** −0.187** 0.445** 0.444** 1

7. Fatigue 8.23±3.58 0.059 −0.205** 0.226** −0.313** −0.338** −0.373** 1

*P<0.05, **p<0.01 (two tailed).
ERR, effort–reward ratio.

Table 3  Hierarchical multiple regression results of fatigue

Variables

Step1 Step2 Step3

β VIF β VIF β VIF

Age (years) 0.059 2.776 0.064 2.779 0.027 2.801

Marital status 0.027 1.225 0.02 1.227 0.02 1.228

Education1 0.131** 1.952 0.121** 1.953 0.105** 1.966

Education2 0.102* 2.044 0.099* 2.044 0.092* 2.046

Income1 0.073 2.208 0.059 2.228 0.038 2.242

Income2 0.012 2.85 0.012 2.87 −0.001 2.881

Income3 0.051 3.012 0.063 3.031 0.058 3.039

Workplace1 0.077* 1.273 0.087** 1.278 0.067* 1.302

Workplace2 0.111** 1.439 0.093** 1.444 0.085* 1.453

Weekly work time (hours) 0.065* 1.037 0.053 1.043 0.024 1.087

Occupational allowance 0.062 1.227 −0.039 1.236 −0.03 1.238

Fighting the COVID-19 on the front line 0.091** 1.049 0.076* 1.059 0.059* 1.073

Postcompetency −0.151** 1.063 0.009 1.474

Respect1 −0.171** 1.502 −0.129** 1.538

Respect2 −0.182** 1.514 −0.129** 1.55

ERR 0.166** 1.143

Resilience −0.104* 3.326

Self-efficacy −0.22** 3.263

F 6.268** 9.789** 15.393**

Adjusted R2 0.058 0.115 0.203

ΔR2 0.07 0.058 0.089

Marital status, married/cohabiting vs unmarried/ divorced/separated/widowed; education1, bachelor vs junior college or lower; education2, 
master or higher vs junior college or lower; income1, ¥3001–¥4000 vs ≤¥3000; income2, ¥4001–¥5000 vs ≤¥3000; income3, >¥5000 vs 
≤¥3000; ¥1=US$0.146 (9 July 2020); workplace1, county vs district; workplace2, city vs district; weekly work time (hours), >40 hours/week 
vs ≤40 hours/week; occupational allowance, yes vs no; working on front line to defeat the COVID-19, yes vs no; respect1, general vs low; 
respect2, high vs low.
*P<0.05, **p<0.01.
ERR, effort–reward ratio; VIF, variance inflation factor.
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public respect negatively related to fatigue, which can 
be explained by that respect constitutes a fundamental 
psychological need and determines a worker’s job satisfac-
tion and performance. With this finding, CDC administra-
tors can use the new media to publicise the contributions 
made by the CDC workers in epidemic prevention and 
control, and raise public recognition and respect. Resil-
ience and self-efficacy were negatively associated with 
fatigue and they are consistent with the results obtained 
in the healthcare workers.21 Special training programmes 
(mindfulness intervention, resilience enhancement 
project, psychological capital intervention) have been 
found to effectively improve an employee’s resilience and 
self-efficacy.41–43 CDC managers can take the aforemen-
tioned information to develop interventions that cater 
to CDC staff to enhance their levels of resilience and 
self-efficacy.

As for professional identity, we found that postcom-
petency, perceived public respect, resilience and self-
efficacy were the protective factors. Postcompetency, 
which describes the extent to which a person fits the job, 
was positively associated with professional identity and 
this supports the previous result.44 Considering these 
findings, measures for training professional knowledge 
and stimulating active learning could be taken to improve 
professional competence. Meanwhile, professional iden-
tity would be enhanced as well. Respect was positively 
associated with professional identity, which supports our 
hypothesis. Respect is negatively associated with burnout 
and positively relates to job satisfaction and retention.40 45 
Accordingly, CDC administrators could use both tradi-
tional and online media to enhance the recognition and 
respect for CDC workers. Resilience and self-efficacy were 
positively related to professional identity, which concur 

Table 4  Hierarchical multiple regression results of professional identity

Variables

Step1 Step2 Step3

β VIF β VIF β VIF

Age (years) −0.028 4.075 −0.034 4.08 0.001 4.123

Gender 0.053 1.088 0.019 1.1 0.017 1.124

Marital status −0.022 1.227 0 1.229 0 1.23

Education1 −0.131** 1.968 −0.106** 1.97 −0.097** 1.985

Education2 −0.128** 2.12 −0.116** 2.121 −0.114** 2.126

Income1 −0.108* 2.236 −0.059 2.256 −0.046 2.27

Income2 −0.083 2.992 −0.068 3.014 −0.058 3.023

Income3 −0.066 3.196 −0.079 3.217 −0.073 3.223

Workplace1 −0.037 1.295 −0.059* 1.301 −0.046 1.321

Workplace2 −0.164** 1.472 −0.13** 1.476 −0.122** 1.487

Serving years 0.027 3.367 0.024 3.368 0.006 3.387

Weekly work time (hours) −0.049 1.041 −0.03 1.045 −0.012 1.088

Occupational allowance −0.091** 1.242 −0.041 1.251 −0.034 1.253

Fighting the COVID-19 on the front line −0.082** 1.073 −0.059* 1.08 −0.047* 1.09

Postcompetency 0.466** 1.066 0.362** 1.486

Respect1 0.246** 1.51 0.219** 1.544

Respect2 0.322** 1.514 0.288** 1.551

ERR −0.105** 1.163

Resilience 0.097* 3.342

Self-efficacy 0.113** 3.268

F 8.534** 46.199** 45.326**

Adjusted R2 0.094 0.43 0.465

ΔR2 0.106 0.333 0.036

Note: Gender, female vs male; marital status, married/cohabiting vs unmarried/ divorced/separated/widowed; education1, bachelor vs junior 
college or lower; education2, master or higher vs junior college or lower; income1, ¥3001–¥4000 vs ≤¥3000; income2, ¥4001–¥5000 vs 
≤¥3000; Income3, >¥5000 vs ≤¥3000; ¥1=US$0.146 (9 July 2020); workplace1, county vs district; workplace2, city vs district; weekly work 
time (hours),>40 hours/week vs ≤40 hours/week; occupational allowance, yes vs no; working on front line to defeat the COVID-19, yes vs no; 
respect1, general vs low; respect2, high vs low.
*P<0.05, **p<0.01.
ERR, effort–reward ratio; VIF, variance inflation factor.
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with the former results,28 46 that workers with higher levels 
of resilience and self-efficacy tend to possess more energy 
and willingness to adjust their emotions and perceptions. 
Previous study has indicated resilience and self-efficacy 
can be improved by psychological capital intervention41; 
therefore, interventions in this regard can be used to 
increase professional identity.

This study showed that educational background, work-
place, fighting the COVID-19 on the front line, and occu-
pational stress were negatively associated with professional 
identity. CDC workers with better educational background 
tended to experience lower professional identity, which is 
different from the former studies.12 46 In the workplace, 
employees with better educational background tend to 
be assigned with critical workloads and responsibilities, 
and this scenario results in more fatigue and lower profes-
sional identity. This issue could be solved by upgrading 
the professional competence of existing staff to take on 
more work and this would help to maintain the profes-
sional identity with better educational background. CDC 
workers in cities, compared with those at district level, 
were inclined to have a lower professional identity, which 
can be explained by that city CDC workers are assigned 
with heavier workloads than those at the district level and 
they have more work stress. A proper personnel assign-
ment is needed to improve the manpower of the munic-
ipal CDC, so that the work pressure would be relived and 
the professional identity would be enhanced.

Inconsistent with former studies,47 CDC workers 
fighting on the front line to defeat COVID-19 have a lower 
professional identity. With the successful control during 
the early phase of the pandemic, occasional outbreaks 
caused by mutated strains of the virus require CDC 
workers to keep cautious at all time, and this lowers their 
level of professional identity.48 Therefore, substitutes who 
sustain the duties are needed, and in this way, the level 
of professional identity could be maintained. A negative 
relationship between occupational stress and professional 
identity was identified, which is similar to previous study.49 
CDC workers have been under great stress during the 
pandemic and much physical and psychological energy 
is needed to get rid of this situation. The consequence 
is that the professional identity is lowered. Based on the 
ERI model and the COR theory,22 25 CDC administrators 
should rationalise work assignments, establish a scientific 
evaluation system and offer interventions to reduce the 
stress level and to maintain the professional identity.

CONCLUSIONS
CDC workers in China have undertaken a great deal of 
work to control the COVID-19 pandemic. They have 
more fatigue symptoms, and level of professional iden-
tity needs to be enhanced. Public respect, occupational 
stress, resilience and self-efficacy influence fatigue and 
professional identity. With these findings, administra-
tors should raise the level of public recognition of the 
CDC’s contribution, rationalise work assignments and 

implement psychological capital interventions to improve 
resilience and self-efficacy of the CDC workers.

There are some limitations that need to be illustrated 
in this study. This study belongs to a cross-sectional study, 
and any causal-relationship conclusions cannot be drawn 
among variables in this study. Longitudinal research 
should be conducted in the future to address this limita-
tion. Second, this survey was performed via internet plat-
form, which may cause some response bias. Nevertheless, 
this study extends the field of research on the mental 
health of occupational population, and the mental health 
of CDC employees also requires attention.
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