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Abstract

Background: Negative emotions among employees have become a public problem that increase the risk of devel-
oping the disease and accelerate its progression. This study aimed to investigate the status and influencing factors of
negative emotions among young employees in center of disease control and prevention.

Methods: Participants included 6099 employees aged 40 or below in center of disease control and prevention (CDC)
of 32 province of China were interviewed by online questionnaire survey. The emotional conditions of anxiety and
depression, and their influencing factors were analyzed.

Results: A total of 5353 valid questionnaires were collected with the recovery rate of 87.77%. 2871 cases of young
employees had different degrees of negative emotions at work, accounting for about 53.60%. Regression analysis
showed that gender, professional title, educational level, job satisfaction, chronic diseases, daily sleep duration, aver-
age weekly overtime, physical activity time, and sugary beverage intake were the influencing factors of negative emo-
tions (P <0.05). Male, primary and below, never working overtime and daily physical activity time more than 30 min
were protective factors for negative emotions (OR vale were 0.79, 0.68, 0.39 and 0.63, respectively, P < 0.05). Bachelor
degree or above, poor job satisfaction, chronic disease, daily sleep duration less than 8 h and drinking one to three
sugary drinks a week were the risk factors for negative emotion (OR vale were1.21,4.32,2.16,2.75 and 1.20, respec-
tively, P<0.05).

Conclusion: Due to the influence of work pressure, lifestyle, chronic diseases and other factors, young employees
in CDC have a certain degree of negative emotions at work, which should be paid enough attention. Meanwhile,
corresponding measures should be taken according to the influencing factors to reduce the occurrence of negative
emotions.
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Background

Negative emotions such as depression and anxiety caused
by workplace stress have become important factors that
increase the risk of developing the disease and acceler-
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negative emotions in the form of anxiety and depression
at work [3]. The survey on perceived stress of residents
in 15 provinces of China shows that the perceived stress
of adult residents is related to age, marriage, working
status, income and physical activity [4]. Although stud-
ies have found the young employees in public health and
disease control institutions often suffer from great work
pressure, especially in the process of dealing with public
health emergencies [5, 6]. However, they mainly focus
on status of job burnout and bad mood [7], and there are
few studies on large sample sizes of influencing factors.
However, it is urgent to analyze the factors that cause the
increasing occupational pressure of young practitioners
at present. Disease prevention and control practition-
ers face great work pressure in the process of epidemic
treatment, which is also prone to lead to the emergence
of bad emotions. Haiyan He, et al. [8]. found that anxiety
and depression were evident among CDC personnel dur-
ing COVID-19, and these people need precise psycho-
logical intervention and humanistic care in order to have
the best mental state to deal with the epidemic. On the
other hand, the mental health status and influencing fac-
tors of CDC workers before the outbreak of the epidemic
are also very important to understand the psychological
changes before and after the epidemic. However, what
was the mental health of young CDC workers before the
outbreak of COVID-19?

This study was conducted in 2019, just before the out-
break of COVID-19, the main objective was to under-
stand the situation of negative emotions in the daily work
among young employees in CDC, and to analyze the
influencing factors of this situation. This data can help
us develop targeted health education programs to reduce
the risk of related diseases. At the same time, it can
also provide a data basis for studying the psychological
changes and intervention measures of young CDC work-
ers before and after the outbreak of COVID-19.

Materials and methods

Subjects

Six thousand ninety-nine employees aged 20 to 40years
from 32 provincial CDC were recruited to participate
in this survey. The survey period was from October to
November 2019. The protocols used in this study were
approved by the Ethical Committee of Chinese Center for
Disease Control and Prevention.

Questionnaire design and survey methods

The questionnaire was designed by the research team
based on the survey needs and previous research, and
contained 72 questions from four dimensions, includ-
ing basic information, ideological status, emotion and
health-related behavior [9, 10], and details have been
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descried in our previous study [11]. Negative emotions
at work include depression, anxiety and irritability [12].
Sleep duration in this paper refers to the average time of
sleep per day during a week, the overtime, physical activ-
ity time and sugary drink intake are the average of over-
time hours, exercise hours sugary drink amount during
the week. In the design of the questionnaire, all sensitive
questions are dealt with fuzzily.

In this study, the cluster sampling method was adopted
to carry out a self-made online questionnaire survey, and
relevant data were collected online by “scanning two-
dimensional code or logging in to the survey link” Before
the survey, the investigators were trained and instructed
to fill in the form online. The questionnaire data will be
cleaned and coded by special personnel, and the ques-
tionnaires with inconsistent, incomplete and abnormal
information will be eliminated.

Statistical analysis

The results are presented as the mean values 4 standard
deviation (SD), One-way ANOVA was used for compari-
sons between groups. The influencing factors were ana-
lyzed by Two-category Logistic multifactor analysis. All
of the statistical analyses were performed using the Sta-
tistical Product and Service Solutions13.0 software, and
significance was set to the a =0.05 error rate.

Results

Participant characteristics

A total of 5353 valid questionnaires were included and
used for statistical analysis, accounting for 87.77% of the
total questionnaires. There are 1886 cases (35.23%) males
and 3467 (64.77%) cases female. 1670 cases (31.20%) were
aged between 18 and 30years, and 3683 cases (68.80%)
were aged between 31 and 40 years.

Status distribution of negative emotions

Two thousand eight hundred seventy-one cases had dif-
ferent degrees of negative emotions at work, account-
ing for about 53.63%, including 1958 cases of anxiety
(68.20%), 429 cases of depression (14.94%), 484 cases
of irritability (16.86%), shown as Tables 1 and 2. The
proportion of negative emotion was higher in group of
31 ~40years old, female, married, post-graduate degree
and intermediate professional title. As shown in Table 2,
the distribution differences of different types of negative
emotions among age, gender, marital status and educa-
tion level are statistically significant (P<0.05), while the
differences among professional titles are not statistically
significant (P> 0.05).
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Table 1 Distribution of negative emotions in daily work

I/A N/A
n Percentage(%) n Percentage(%)

Age (years)

18~30 904 3149 766  30.86

31~40 1967 68.51 1716 69.14
Gender

Male 983 3424 903 3638

Female 1888 65.76 1569 63.22
Marital status

Married 2076 72.31 1831 7377

Single 743 25.88 605 24.38

Other situations 52 1.81 46 1.85
Education level

Bachelor degreeor 1207 42.04 1876 75.58
above

Post-graduate 1664 57.96 606 2442
degree
Professional title

Primary and below 1220 4249 1143 46.05

Intermediate 1228 4277 985  39.69

Analysis results of influencing factors

Regression analysis showed that gender, professional title,
educational level, job satisfaction, chronic diseases, daily
sleep duration, average weekly overtime, physical activ-
ity time, and sugary beverage intake were the influencing
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factors of negative emotions (P <0.05). Male, primary and
below, never working overtime and daily physical activity
time more than 30 min were protective factors for nega-
tive emotions (OR vale were 0.79, 0.68, 0.39 and 0.63,
respectively, P<0.05). Bachelor degree or above, poor
job satisfaction, chronic disease, daily sleep duration
less than 8 h and drinking one to three sugary drinks a
week were the risk factors for negative emotion (OR vale
werel.21, 4.32, 2.16, 2.75 and 1.20, respectively, P<0.05),
as shown in Table 3.

Discussion

Due to the nature of medical and health work, practition-
ers suffer from a high level of work stress and psycho-
logical stress, many studies have shown that long-term
high-load work can easily cause negative emotions and
increase the risk of depression and chronic diseases [7,
13, 14]. CDC is the primary agency for dealing with pub-
lic health emergencies, especially SAS, avian influenza
and COVID-19 [15], in which young people are the main
force. Therefore, paying attention to the physical and
mental health of young practitioners is not only of great
significance to individuals, but also to the overall quality
of disease control.

Previous studies have found that during the COVID-
19 pandemic, the proportion of employees in CDC with
anxiety was 33.87% and that of with depression was
38.88% [8]. In this study, we found that the proportion
of anxiety and other negative emotions among young

Table 2 Difference of negative emotion rate under different characteristics

Anxiety Depression Irritability F value Pvalue
n Percentage(%) n Percentage(%) n Percentage(%)
Age (years)
18~30 626 69.25 146 16.15 132 14.60 13.79 0.00
31~40 1332 67.72 283 14.39 352 17.90
Gender
Male 643 6541 176 17.90 164 16.68 11.60 0.01
Female 1315 69.65 253 1340 320 16.95
Marital status
Married 1440 69.36 265 12.76 371 17.87 4381 0.00
Single 489 65.81 153 20.59 101 13.59
Other situations 29 55.77 1 21.15 12 23.08
Education level
Bachelor degree or above 745 61.72 190 15.74 272 2254 5363 0.00
Post-graduate degree 1213 72.90 239 14.36 212 12.74
Professional title
Primary and below 814 66.72 196 16.07 210 17.21 893 0.18
Intermediate 831 67.67 182 14.82 215 17.51
Senior 313 74.00 51 12.06 59 13.95
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Table 3 Multiple regression analysis of influencing factors of
negative emotion

Variable Rvalue Pvalue OR 95%Cl
Lower limits Upper

Intercept 0.96 0.03 262 1.09 6.25
Age (years)

18~30 017 0.17 118 093 149

31~40 0 - 1 - -
Gender

Male —-023 001 0.79 067 0.94

Female 0 - 1 - -
Education level

Bachelor degreeor  0.19 0.03 121 1.01 145
above

Post-graduate 0 - 1 - -
degree
Department

Technical section 0.25 0.18 1.28 0.89 1.85

Administrative 0.15 045 1.16 0.78 1.73
section

Others 0 - 1 - -
Professional title

Primary and below ~ —039  0.01 068 051 0.91

Intermediate 0.18 0.19 120 092 1.57

Senior 0 - 1 - -
Marital status

Married 0.27 0.38 130 0.72 235

Single 0.18 0.56 1.20 065 223

Other situations 0 - 1 - -
Job satisfaction

Dissatisfaction 146 0.00 432 273 6.86

Ordinary 0.87 0.00 239 194 295

Satisfaction 0 - 1 - -
Chronic disease

I/A 0.77 0.00 216 1.72 2.70

N/A 0 - 1 - -
Sleep duration

<6h per day 1.01 0.00 275 1.86 4.06

7h per day 0.55 0.00 174 1.21 249

>8h per day 0 - 1 - -
Average overtime

Never —093  0.00 039 027 0.58

0~10h per week —-024 021 0.78 053 1.15

>10h per week 0 - 1 - -
Physical activity time

<30min per day —024  0.06 0.79 0.63 0.98

>30min per day —046  0.00 063 051 0.79

Never 0 - 1 - -
Sugary drink intake

1~3 bottle per week 0.18 0.04 120 1.01 143

>4 bottle per week 0.13 0.44 1.14 082 157

Never 0 - 1 - -
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practitioners was 53.60%, slightly lower than the results
above, suggesting that the high workload brought by
the epidemic increased the occurrence of negative emo-
tions. Our study also found that the female employees
have a higher proportion of negative situations, reach-
ing 68.51%, which is basically consistent with the result
(63.0%) obtained by Qiu Qianwen et al. in 2020 [7]. Wal-
ter Wurm et al. [16] in 2016 also found this phenomenon
and believed that compared with men, women’s physical
and mental health were more easily affected by the envi-
ronment, so they were more prone to negative emotions.

In a survey of 1344 employees from four coal mines
in Xinjiang, Xian Tingyong et al. [17] found that weekly
working hours, positions and duties were significant fac-
tors contributing to increased occupational stress among
practitioners. Our study also found that those who often
work overtime are more likely to have negative emotions
than those who never work overtime. This may be related
to the fact that overtime takes up more spare time and
young people are unable to obtain psychological relaxa-
tion from leisure time [18]. At the same time, the study
found that physical activity of 30min or more per day
was a protective factor against negative emotions com-
pared with those who did not exercise and those who
rarely exercised. Ioannis D. Morres et al. [19]" observed
19 adult women with depression who experienced sig-
nificant relief after 4weeks of preferred intensity exer-
cise rather than prescribed intensity exercise. A survey
of 7200 Chinese adolescents aged 13—18years from six
regions of China also found that screen and exercise time
are associated with psychological symptoms in Chinese
adolescents [20].

On the other hand, this study found that poor job sat-
isfaction and daily sleep duration less than 8 h were risk
factors for negative emotions. People with poor job sat-
isfaction were more likely to experience negative emo-
tions than those with higher job satisfaction, which may
be related to complaining more about their jobs. Previ-
ous studies have found that the higher the occupational
self-concept and dedication, the lower the incidence of
occupational burnout [7]. Because stress comes from
work overload and the inability to juggle work and family,
people with high job satisfaction are more likely to find a
balance and put more energy into their work.

Studies have found an association between the qual-
ity and duration of sleep and depression [21]. Healthy
China Initiative (2019-2030) calls for mental health pro-
motion actions to slow the rise of insomnia, anxiety and
depression, and advocate getting 7-8h of sleep a day [4].
Dieter Riemann et al. systematically analyzed the correla-
tion between sleep quality and depression, believing that
the two affect each other. Chronic sleep deprivation and
poor quality sleep can lead to symptoms of depression,
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which can further worsen sleep quality [22]. In this study,
it was also found that people who slept more than 8h
had a lower proportion of negative emotions, suggesting
that lack of sleep was a risk factor. However, lack of sleep
among CDC employees was also associated with heavier
workloads and frequent overtime. Therefore, to address
these problems fundamentally, consideration should be
given to reducing the workload of young practitioners.

Conclusion

There may be some bias in this study due to the influence
of sample size, which may affect the accuracy and cred-
ibility of the results. Despite some limitations, our find-
ings still represent a significant step forward, especially
for finding out the possible influencing factors such as
high work pressure, insufficient sleep and exercise time,
chronic disease. Under the combined action of these fac-
tors, the young staff of the disease prevention and control
institutions had certain negative emotions before the out-
break of COVID-109.

Acknowledgements
We would like to thank all the provincial CDC of China for their support and
cooperation during this study.

Authors’ contributions

HL is the first author. ZY initiated the concepts of the study. LT, LQ and NR col-
lected the data. LT, LQ, and NR analyzed the data. HL drafted the manuscript.
ZY contributed to the interpretation of the results and critical revision of the
manuscript for important intellectual content and approved the final version
of the manuscript. LQ, LT, NR, WQ, and ZL reviews and suggests the manu-
script. All authors have read and approved the final manuscript. HL and ZY are
the study guarantors.

Funding
This work was supported by the Scientific research project of Chinese Center
for Disease Control and Prevention (grant number JY18-2-40).

Availability of data and materials
The datasets used and analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

All methods are implemented in accordance with relevant guidelines and
regulations. All experimental protocols were approved by the designated
licensing Committee (Ethics Committee of China Center for Disease Control
and Prevention). Informed consent was obtained from all subjects.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no conflict of interest.

Author details

!Chinese Center for Disease Control and Prevention, Beijing 102206, China.
2Jinzhou Medical University, Jinzhou 121000, China. >Gansu Center for Dis-
ease Control and Prevention, Lanzhou 730000, China. “National Institute
for Occupational Health and Poison Control, Chinese Center for Disease
Control and Prevention, Beijing 100050, China. °National Institute for Nutri-
tion and Health, Chinese Center for Disease Control and Prevention,

Page 5 of 6

Beijing 100050, China. ®Xinjiang Center for Disease Control and Prevention,
Urumqi 830002, China.

Received: 4 October 2021 Accepted: 15 February 2022
Published online: 25 February 2022

References

1. Fortes AM, Tian L, Huebner ES. Occupational stress and employees com-
plete mental health: A cross-cultural empirical study. Int J Environ Public
Health. 2020;17(10):3629.

2. Rotenstein LS, Torre M, Ramos MA, Rosales RC, Guille C, Sen S, et al.
Prevalence of burnout among physicians: a systematic review. JAMA.
2018;320(11):1131-50.

3. Zhang Se, Wang J, Xie F. A cross-sectional study of job burnout, psy-
chological attachment, and the career calling of Chinese doctors. BMC
Health Serv Res. 2020;20:193.

4. LyuY,Jiang H, Jia X, Chang S, Huang F, Niu R, et al. Perceived stress level
and its related factors in China adult residents aged 18-65 in 15 prov-
inces (autonomous regions and municipalities) in 2015. J Hygiene Res.
2020;49(2):201-7.

5. LiuG LiuS,Yang S, Hui W. Association between transformational leader-
ship and occupational burnout and the mediating effects of psycho-
logical empowerment in this relationship among CDC employees: a
cross-sectional study. Psychol Res Behav Manag. 2019;12:437-46.

6. Zhang X, Qi X, Wang L, Wang X. A research on mental health status of
public health aid professionals from Chinese Center for Disease Control
and Prevention in Africa. J of Pub Health Prev Med. 2020;31(1):70-4.

7. QiuQ,Huang B, Zhang H, Hao A, Li Z, Chen X, et al. Analysis of working
conditions and correlated factors of emotional exhaustion among CDC
staff during COVID-19 epidemic. J Jinan Univ (Natural Science & Medicine
Edition). 2020;41(6):534-42.

8. HeH,Zhang G, SiF, Wei Z, Zhao Y, Wu W, et al. Mental health status and
countermeasures of CDC personnel under COVID-19 outbreak. J Pre Med
Chin PLA. 2020;38(5):103-5 8.

9. Fortes AM, Lili Tian E, Huebner S. Occupational Stress and Employees
Complete Mental Health: A Cross-Cultural Empirical Study. Int J Environ
Res Public Health. 2020;17(10):3629.

10. Liu D, He L, Zhang X, Zhai Y, Zhang J, Yang X, et al. Establishment and
application of food frequency questionnaire method among Chinese. J
Hygiene Res. 2018;47(5):744-55.

11. LuH, LiuJ, LiuT, Liang S, Yu Z. Correlation between occupational identity
and health related behaviors of disease control workers. Occupation
Health. 2021;37(10):1379-82 87.

12. Ohta R, Kaneko M. Effects of practicing in remote Japanese islands on
physicians’control of negative emotions: A qualitative study. J Rural Med.
2017;12(2):91-7.

13. Lee MA, Kim E. Influences of hospital nurses’ perceived reciprocity and
emotional labor on quality of nursing service and intent to leave. J
Korean Acad Nurs. 2016;46(3):364-74.

14. Cordioli DFC, Junior JR, Gazetta CE, Sliva AGD, Loureno LG. Occupational
stress and engagement in primary health care workers. Rev Bras Enferm.
2019;72(6):1580-7.

15. Special Expert Group of the Epidemic of COVID-19 of the Chinese Preven-
tive Medicine Association. Recommendation on the modernization of
disease control and prevention. Chin J Epidemiol. 2020;41(4):453-60.

16. Wurm W, Vogel K, Holl A, Ebner C, Bayer D, Morkl S, et al. Depression-
Burnout Overlap in Physicians. PLoS One. 2016;11(3):e0149913.

17. Yong X, Gao X, Zhang Z, Ge H, Sun X, Ma X, et al. Associations of
occupational stress with job burn-out, depression and hypertension
in coal miners of Xinjiang, China: a cross-sectional study. BMJ Open.
2020;10(7):e036087.

18. Levenson RW. Stress and illness: a role for specific emotions. Psychosom
Med. 2019;81(8):720-30.

19. loannis D, Morres AH-B, Motakis E, Carter T, Callaghan P. A pragmatic
randomized controlled trial of preferred intensity exercise in depressed
adult women in the United Kingdom: secondary analysis of individual
variability of depression. BMC Public Health. 2019;19:941.



Han et al. BMC Public Health

20.

21

22.

(2022) 22:398

Zhang F,Yin X, Bi C, Ji L, Wu H, LiY, et al. Psychological symptoms are
associated with screen and exercise time: a cross-sectional study of
Chinese adolescents. BMC Public Health. 2020;20:1695.

Seow LSE, Tan XW, Chong SA, Vaingankar JA, Abdin E, Shafie S, et al. Inde-
pendent and combined associations of sleep duration and sleep quality
with common physical and mental disorders: Results from a multi-ethnic
population-based study. PLoS One. 2020;15(7):e0235816.

Riemann D, Krone LB, Wulff K, Nissen C. Sleep, insomnia, and depression.
Neuropsychoparmacology. 2020;45(1):74-89.

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

Page 6 of 6

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Negative emotional status and influencing factors among young employees in center of disease control and prevention
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Materials and methods
	Subjects
	Questionnaire design and survey methods
	Statistical analysis

	Results
	Participant characteristics
	Status distribution of negative emotions
	Analysis results of influencing factors

	Discussion
	Conclusion
	Acknowledgements
	References


