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Abstract
Background: Public health workers at the Chinese Centre for Disease Control and Prevention (China CDC) and primary health
care institutes (PHIs) were among the main workers who implemented prevention, control, and containment measures. However,
their efforts and health status have not been well documented. We aimed to investigate the working conditions and health
status of front line public health workers in China during the COVID-19 epidemic.

Methods: Between 18 February and 1 March 2020, we conducted an online cross-sectional survey of 2,313 CDC workers and
4,004 PHI workers in �ve provinces across China experiencing different scales of COVID-19 epidemic. We surveyed all
participants about their work conditions, roles, burdens, perceptions, mental health, and self-rated health using a self-constructed
questionnaire and standardised measurements (i.e., Patient Health Questionnaire and General Anxiety Disorder scale). To
examine the independent associations between working conditions and health outcomes, we used multivariate regression
models controlling for potential confounders.

Results: The prevalence of depression, anxiety, and poor self-rated health was 21.3%, 19.0%, and 9.8%, respectively, among
public health workers (27.1%, 20.6%, and 15.0% among CDC workers and 17.5%, 17.9%, and 6.8% among PHI workers). The
majority (71.6%) made immense efforts in both �eld and non-�eld work. Nearly 20.0% have worked all night for more than 3
days, and 45.3% had worked throughout the Chinese New Year holiday. Three risk factors and two protective factors were found
to be independently associated with all three health outcomes in our �nal multivariate models: working all night for >3 days
(multivariate odds ratio [ORm]=1.67~1.75, p<0.001), concerns about infection at work (ORm=1.46~1.89, p<0.001), perceived
troubles at work (ORm=1.10~1.28, p<0.001), initiating COVID-19 prevention work after January 23 (ORm=0.78~0.82,
p=0.002~0.008), and ability to persist for > 1 month at the current work intensity (ORm=0.44~0.55, p<0.001).

Conclusions: Chinese public health workers made immense efforts and personal sacri�ces to control the COVID-19 epidemic
and faced the risk of mental health problems. Efforts are needed to improve the working conditions and health status of public
health workers and thus maintain their morale and effectiveness during the �ght against COVID-19.

Background
From 29 December 2019, coronavirus disease 2019 (COVID-19) [1] spread rapidly across China and has since become a global
pandemic. As of 7 March 2020, a total of 80,695 con�rmed cases and 3,097 deaths had been reported in China [2]. Despite
some initial missteps, China implemented a series of draconian prevention and control measures that have been assessed
favourably by the World Health Organization–China joint mission [3] and may have reduced the intensity of the local epidemic
[4]. Since 27 January 2020, the number of daily new cases in China has been steadily declining [5]. In contrast, community
outbreaks of COVID-19 have emerged quickly in many other countries, leading to strained health systems and containment
efforts [6]. 

 

Given the lack of effective treatments and vaccines, preventive measures such as controlling the infection source, blocking
transmission, and protecting susceptible populations are the most effective ways to contain the spread of COVID-19 [5, 7]. In
response to the large-scale outbreak of COVID-19, China made an unprecedented effort to mobilise its public health workers
through containment efforts. Although public health systems vary across countries [8-10], different countries may have similar
needs related to COVID-19 prevention and control during this pandemic, and public health workers from different countries may
face similar challenges. Therefore, other countries can learn from China’s experiences in terms of the types of public health
workers who can be mobilised, the work roles and functions that these professionals can perform effectively, the challenges that
they encounter, and, in particular, the heavy toll of the work on the workers’ physical and mental health. These lessons may
enable other countries to better prepare their human resources in the �ght against this pandemic. 
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During and after previous outbreaks and major public health emergencies, reports described the medical workers who joined the
front lines to treat patients and documented their distress, di�culties, and health problems [11-14]. During earlier public health
emergencies, such as the severe acute respiratory syndrome (SARS) outbreak, medical workers reported a high prevalence of
depression and anxiety and perceptions of poor physical health [12, 15-17]. An increased workload, fear of infection resulting
from patient care, inadequate training and equipment, and lack of support were identi�ed as risk factors for poor mental and
physical health [18-22]. Similar �ndings were reported in studies of medical workers who participated in the treatment of
patients with Middle East respiratory syndrome (MERS) [23-25]. However, we have not identi�ed any studies that focused on
public health workers during outbreak control and prevention, despite their indispensable role in containing the epidemic.

 

China’s current public health system was established after the 2003 SARS epidemic [26]. This system comprises specialised
institutions (e.g. disease prevention and control, maternal and child health, mental health) that provide technical guidance, and
primary health care institutes (PHIs; e.g. community health centres/stations in urban areas and township health centres and
village clinics in rural areas) that deliver public health services [26]. Structurally, the Centres for Disease Control and Prevention
(CDC) in China have units at the national, provincial, municipal, and county/district levels, whereas PHIs operate at
the town/subdistrict (i.e., community) level. During the COVID-19 epidemic in China, CDC units at all levels and PHIs undertook
various tasks for prevention and control, including the development of technical instructions, epidemiological investigation of
patients and close contacts, surveillance of high-risk populations, collection and examination of specimens, collection and
reporting of data, delivery of health education and promotion, and administration of training [27].  

 

It is important to document the working and health status of public health workers in China during the COVID-19 outbreak and to
harness the experiences from this country, as this information can inform pandemic control efforts worldwide. In this study, we
administered a large survey to front line public health workers across �ve provinces in China. We aimed to address the following
key questions concerning the effective mobilisation and use of public health workers: (1) the roles and job functions (e.g. work
tasks) of public health workers involved in epidemic containment efforts, (2) the working conditions and challenges associated
with their work, (3) their perceptions (e.g. perceived support and troubles) related to COVID-19 and work, and (4) the factors
associated with their mental and physical health (e.g. depression, anxiety, and self-rated health).    

Methods
Study design

This cross-sectional study was conducted from 18 February to 1 March 2020. Data were collected from �ve provinces (Hubei,
Guangdong, Sichuan, Jiangsu, and Gansu) that were purposely selected to cover different levels of epidemic severity as de�ned
by the numbers of reported COVID-19 cases (as of 5 March 2020: 67,466, 1,351,539, 631, and 102 cases, respectively) and
different regions of China (central, southern, western, eastern, and northern). Three to �ve cities were selected per province;
within the selected cities, three to �ve districts/counties and �ve to 10 subdistricts/towns were further selected to represent both
different outbreak levels and different regions. CDCs workers were investigated at the province, city, and district/county levels,
and PHI workers were investigated at the subdistrict/town level. We targeted at least 5,000 public health workers and achieved a
ratio of CDC to PHI workers of approximately 1:2.

 

Participant recruitment

The eligible participants 1) were aged ≥ 18 years, 2) worked at a CDC unit or PHI in the selected locations during the study
period, and 3) participated in COVID-19 control and prevention related work. Site investigators (e.g. CDC workers) in each
province distributed the survey links through their WeChat/QQ working groups. WeChat and QQ are popular mobile phone
communication/social networking applications used ubiquitously in workplace settings in China. All of the participants were
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informed of the background, aims, anonymous nature, and duration (approximately 8–12 minutes) of the survey. They were also
informed that completing the questionnaire signi�ed their informed consent. No compensation was provided to the participants.
The study was approved by the ethics committee of the School of Public Health at Sun Yat-sen University (Reference no.: 2020-
012). 

 

Measurements

Socio-demographic characteristics. 

We collected information on each participant’s age, sex, and job title, and whether they had children younger than 6 years old.
Additionally, we collected information about the areas of routine work before the COVID-19 outbreak only from participants in
Guangdong province during the pilot trial. We omitted this section from the survey administered to workers in other provinces
after feedback from the pilot trial indicated that the questionnaire was too long.

 

COVID-19 control and prevention work related variables. 

We collected information from all of the participants about their work in terms of its content, their readiness, and its start time.
Details of the variables are listed below.

1) Work content. The pre-set list of work content included 14 �eldwork questions covering topics such as face-to-face
epidemiological investigations of the patients and close contacts, performance of epidemiological investigations by telephone
or video calls, medical observation of the close contacts, collection and shipment of specimens, provision of health education,
and performance of community-based investigations. It also addressed 11 non-�eld work topics, such as technical guideline
preparation, data analysis and report writing, laboratory testing, comprehensive coordination and publicity, and technical
training. The participants were asked to select the work that they performed from the pre-set list and �ll in any other work
content that was not included on the list.

2) Time spent in training on COVID-19. This was coded as none, 1–4 hours, 5–8 hours, 9–16 hours, or > 16 hours.

3) Knowledge of COVID-19 prevention and control. This was rated from 1, ‘adequate’ to 5, ‘very inadequate’.

4) Date when the participant began COVID-19 prevention and control work. In the data analysis, we selected the cut-off date of
23 January 2020 because this was both the date when Wuhan city was closed down and the day before Chinese New Year.

5) Epidemic severity in the worker’s province. This was rated from 1, ‘very low’, to 5, ‘very high’, according to the number of
con�rmed cases in each province. 

 

Efforts and sacri�ces. 

The participants were asked about their efforts and sacri�ces during the outbreak. This information included 1) the number of
days during which they worked all night, 2) whether they had worked throughout the Chinese New Year holiday, and 3) whether
they had made family sacri�ces such as not going home or sending their children to their own parents’ homes to avoid infecting
family members.

 

Perceptions related to COVID-19 and work were also evaluated. One item was used to assess the workers’ concerns about being
infected at work, and the responses were ranked from 1, ‘not concerned’, to 5, ‘very worried’. One item was used to assess how
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long the worker was able to maintain their current work intensity, and the responses were coded as 1–2 weeks, 3–4 weeks, 1–3
months, or > 3 months. 

 

Perceived support and perceived troubles at work were measured using self-constructed items that were developed after
discussions with CDC and PHI workers and among the research team. The perceived support scale comprised three items
intended to measure the perceived support provided by colleagues, family, and society, and were rated on a Likert-type scale
ranging from 1, ‘none’, to 5, ‘very much’. The three items showed acceptable internal consistency in this study (Cronbach’s alpha
= 0.760). The perceived troubles at work scale comprised �ve items, which were rated on a 5-point Likert scale ranging from 1,
‘none’, to 5, ‘very much’. For example, the participants were asked how often they had been treated unfairly at work. In this study,
the Cronbach’s alpha for perceived troubles was 0.842.

 

Health outcomes included overall health status, depression, and anxiety. The participants indicated their overall health by
ranking their self-rated health status from 1, ‘very poor’, to 5, ‘very good’. This type of scale has been used widely in China and
worldwide [28, 29]. The nine-item patient health questionnaire (PHQ-9) was used to assess the presence of depressive
symptoms. The Chinese version of the PHQ-9 has been validated for the general population and showed good internal reliability
[30]. The participants were asked to rate how often they had experienced depressive symptoms in the past 2 weeks by using a 4-
point Likert scale ranging from 0, ‘none’, to 3, ‘nearly every day’. The total scores ranged from 0 to 27, with a higher score
re�ecting greater severity. A score ≥ 10 was classi�ed as indicating a major depressive disorder. In this study, the Cronbach’s
alpha value was 0.922.

 

The seven-item General Anxiety Disorder scale (GAD) was used to measure anxiety [31]. Each item was rated on a 4-point Likert
scale ranging from 0, ‘never’, to 3, ‘often (almost every day)’. Scores at or above the cut-off value of 10 indicated a probable case
of moderate anxiety disorder. In this study, the Cronbach’s alpha value was 0.937.

 

Statistical analysis

Descriptive analysis was conducted to characterise the study. A chi-square test, t-test, and rank-sum test were used to investigate
differences between the CDC and PHI workers. To explore the potential factors contributing to the three health outcomes, namely
self-rated health, depression, and anxiety, three sets of logistic regression models were performed in parallel. First, bivariate
logistic regression analyses were used to examine the associations between all variables of interest and the three outcomes.
Next, adjusted logistic regression models were used to identify the associations between COVID-19-related variables (e.g.,
COVID-19 control and prevention work related variables, efforts and sacri�ces during the outbreak, perceptions) and the three
outcomes after controlling for potential confounders (sex, age, having children aged < 6 years, and job title). Finally, multivariate
forward stepwise logistic regression models were �tted by using all COVID-19-related variables that were found to be signi�cant
in the univariate analysis as candidates for selection and by entering sociodemographic variables into the model. Unadjusted
odds ratios (ORu) from the univariate logistic regression models, adjusted odds ratios (AOR) from the multiple logistic
regression models, multivariate odds ratios (ORm) from the multivariate stepwise logistic regression, and their respective 95%
con�dence intervals (CIs) are reported. IBM SPSS Statistics 25 was used for the data analysis. A p value < 0.05 was considered
to indicate statistical signi�cance.

Results
Of the 7,090 completed questionnaires, 528 (7.4%) did not pass the consistency checks and 245 (3.4%) did not include reports
of any COVID-19-related work. We therefore performed a complete data analysis based on an effective sample size of 6,317
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(89.1%). 

 

Socio-demographic characteristics of the participants

Of the 6,317 participants, 64.6% were female. The mean age was 38.7 years (SD = 9.43), and 66.9% were 30–49 years old.
Additionally, 77.0% of the participants had an intermediate or junior job title, and 27.9% had children younger than 6 years old
(Table 1). Compared with the PHI workers, the CDC workers included a larger proportion of participants who were male, younger,
and held senior job titles. 

 

COVID-19 control and prevention work related variables

As shown in Table 1, 19.9% of the participants were located in a province with severe epidemic conditions (e.g. Hubei); these
workers accounted for 14.3% of the CDC workers and 23.2% of the PHI workers, and this difference was signi�cant (p < 0.001).
Nearly half (49.9) of the CDC workers had begun performing COVID-19 prevention work before 23 January 2020, compared with
34.4% of the PHI workers (p < 0.001). Before 20 January 2020, 22.0% of the CDC workers and 9.0% of the PHI workers were
performing COVID-19 control and prevention work, and these proportions had increased to 87.0% and 78.0%, respectively, by 27
January. Both the CDC and PHI workers self-reported that they had received training and had su�cient knowledge about COVID-
19. Fewer than 2.0% of the participants reported having inadequate knowledge (2.6% of the CDC workers versus 1.1% of PHI
workers), and more than half had received > 16 hours of training (47.6% of the CDC workers versus 52.3% of the PHI workers). 

 

The majority of the workers (78.3% of the CDC workers versus 67.8% of the PHI workers, p < 0.001) participated in both �eld and
non-�eld work (Table 1). Detailed information on the work content is presented in Table S1. Notably, 22.8% of the public health
workers participated in face-to-face epidemiological investigations of patients (17.8% of the CDC workers versus 25.8% of the
PHI workers, p < 0.001), while 22.8% participated in medical observations of close contacts (10.2% of the CDC workers versus
30.1% of the PHI workers, p < 0.001). Additionally, 22.7% of the CDC workers and 52.2% of the PHI workers provided health
education, and 26.0% of the CDC workers and 9.0% of the PHI workers were involved in epidemiological report writing. 

 

In Guangdong province (Table S2), 88.6% of CDC workers involved in COVID-19 prevention work were focused on public health,
compared with 37.0% of PHI workers (p < 0.001). Speci�cally, 63.0% of PHI workers engaged in COVID-19 prevention work cited
that they routinely worked as clinicians (27.6%), nurses (26.6%), pharmacists (5.1%), and clinical technicians (3.7%). The
majority of CDC workers were routinely employed in �elds with a public health concentration, such as infectious disease
prevention and control (16.1%), non-communicable disease prevention and control (20.1%), health education (6.1%), and health
inspection (9.3%).

 

Efforts and sacri�ces during the outbreak

Regarding effort, as presented in Table 1, signi�cantly more of the CDC workers (26.8%) reported that they had worked all night
for > 3 days, compared with the PHI workers (15.5%, p < 0.001). Additionally, 56.8% of the CDC workers and 38.7% of the PHI
workers had worked throughout the Chinese New Year (p < 0.001). Regarding sacri�ces, no signi�cant differences were observed
between the CDC workers and PHI workers. To avoid infecting family members, 13.9% of the participants had chosen not to live
at home and 14.8% had sent their children to their own parents’ homes.
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Perceptions

Compared with the CDC workers (55.8%), more of the PHI workers (64.1%, p < 0.001) reported moderate to high levels of concern
about infection at work. The majority of the workers (88.0–98.1%, Table 1) perceived a medium or high level of support from
their colleagues, family, and society. There were no signi�cant differences in the total scores pertaining to support between the
CDC and PHI workers (mean, 11.02 versus 10.98, p = 0.360). The CDC workers perceived a higher level of troubles at work than
the PHI workers did (mean, 12.39 versus 12.17, p = 0.023). For example, 48.5% of the CDC workers and 43.1% of the PHI workers
reported that they had been treated unfairly at work (p < 0.001, Table 1), and 53.1% of the CDC workers and 58.9% of the PHI
workers worried about their routine work in addition to their COVID-19 prevention work (p < 0.001). Descriptive statistics
corresponding to the public health workers’ perceptions are shown in Table 1. 

 

Self-rated health status and prevalence of mental health problems

As shown in Table 1, fewer than 10.0% of the participants reported poor/very poor self-rated health (15.0% of the CDC workers
versus 6.8% of the PHI workers, p < 0.001). The prevalence of probable depression was 27.1% among the CDC workers versus
17.5% among the PHI workers (p < 0.001). The prevalence of anxiety was 20.6% among the CDC workers versus 17.9% among
the PHI workers (p < 0.001). 

 

Factors associated with depression, anxiety, and poor self-rated health

The associations between background variables and the three health outcomes are presented in Table 2. Signi�cant socio-
demographic variables associated with depression included being female (ORu = 1.29), having children younger than 6 years
(ORu = 1.41), and being older than 30 years (ORu = 0.63). Only one signi�cant socio-demographic variable, namely having
children younger than 6 years old (ORu = 1.39), was found to be associated with anxiety. Women (ORu = 1.13), participants with
children younger than 6 years old (ORu = 1.12), and participants with an intermediate or senior job title (ORu = 1.26) were more
likely to self-rate their health as poor. Compared with the participants from other provinces, those from Hubei province reported a
higher level of anxiety but not of depression or poor self-rated health. After adjustment for socio-demographic variables, 10 of
the 14 factors of interest were signi�cantly associated with all three health outcomes (i.e. depression, anxiety, and poor self-
rated health), including three protective factors and seven risk factors (Table 2).

 

In our �nal multivariate models (Table 3), three risk factors and two protective factors were found to be independently
associated with all three health outcomes. The three risk factors included a) having worked all night for > 3 days (ORm = 1.67,
1.75 and 1.67 in relation to depression, anxiety, and poor perceived health, respectively), b) worry about being infected at work
(ORm = 1.49, 1.89, and 1.46, respectively), and c) perceived troubles at work (ORm = 1.26, 1.28, and 1.10, respectively). The two
protective factors included a COVID-19 prevention work start date after 23 January (ORm = 0.80, 0.78, and 0.82 in relation to
depression, anxiety, and poor perceived health, respectively) and the ability to maintain the current work intensity for more than 1
month (ORm = 0.48, 0.55, and 0.44, respectively). Involvement only in non-�eld work was positively associated with depression
(ORm = 1.89, p = 0.002) and poor self-rated health (ORm = 1.74, p < 0.001). Perceived support (ORm = 0.94, p < 0.001) was
negatively associated with poor self-rated health. 

Discussion
This is one of the few studies to provide timely documentation of the working status and health-related conditions of public
health workers during a new and emerging infectious disease pandemic. We found that the surveyed public health workers
made huge efforts and personal or family sacri�ces during the COVID-19 control and prevention response, and 27.1% and 20.6%
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of the workers reported experiencing depression and anxiety, respectively. We further determined that the public health workers’
employment conditions were associated with their health status. 

 

Our survey suggested that China e�ciently and effectively mobilised its public health workforce in preparation for the epidemic,
and that workers responded rapidly. Approximately one in �ve CDC workers had already been assigned to the epidemic control
programme before 20 January 2020, although only the surveyed municipalities in Hubei province had reported cases by that
date. In the following week, which coincided with the Chinese New Year, the CDC workers’ participation rate increased
substantially, to nearly 90%. As community-level preventive work is coordinated by the CDC, PHI workers began to participate at
a slightly later time point. Overall, the public health workers we surveyed had made huge efforts to control the epidemic:
approximately half of them had worked throughout the Chinese New Year, which is the most important holiday in China, and one
in �ve had worked all night for > 3 days at the time of this survey. Again, CDC workers were most likely to have worked
throughout the holiday period and to have worked more full nights.  

 

The prompt responses and great efforts of public health workers, together with other important strategies implemented by the
Chinese government, probably hastened the decline of the epidemic in China. Through modelling studies, researchers have
shown that highly effective contact tracing and case isolation can control a new outbreak of COVID-19 within 3 months [32].
Such work suggests the importance of traditional epidemiological measures such as infected case identi�cation and isolation,
contact tracing, and health education on protective behaviours. Through our survey, we con�rmed that Chinese public health
workers were actively engaged in such traditional epidemiological roles and thus most likely contributed signi�cantly to the
rapid control of the COVID-19 outbreak in China. 

 

However, our survey results also indicated a lack of appreciation by the affected communities regarding the work performed by
the public health workers [33]. Our data showed that although the workers received a high level of support from family and
colleagues, they received relatively little support from society. In contrast with the work of physicians and nurses, the work
performed by public health workers is not widely understood and respected by the public [33]. During the epidemic, the types of
prevention and control work performed by the public health workers, such as the isolation of close contacts (at home or
designated hotels) and home inspections, were very likely to elicit negative emotions and even objections in communities. Such
negative emotions and con�icts not only hindered preventive work but also negatively impacted the workers’ mental health. In
our analysis, we found that the public health workers’ perceived employment troubles and di�culties (e.g. unfair treatment,
concerns about routine work) were independent risk factors for mental health problems and poor self-assessed health after
controlling for potential confounders. Therefore, to ensure both epidemic control and public health workers’ well-being, it is
extremely important to increase our understanding of the importance of public health work both in normal times and at the
beginning of an epidemic.

 

The mental health status of public health workers during the COVID-19 pandemic warrants attention. Given the lack of similar
previous surveys of public health workers, we can only compare our results with those of surveys of medical workers (a proxy for
public health workers). In our study, the prevalence rates of self-reported depression (21.3%) and anxiety (19.0%) were
substantially higher than those reported in a study of hospital medical staff performing daily work in China (18.3% and 14.7%,
respectively), despite using the same measurements and cut-off values [34]. Furthermore, in our study, a larger proportion of
CDC workers reported mental health problems and poor physical health compared with PHI workers. The former group might
bear more responsibility for regional disease prevention [26] and perform longer work shifts. In studies of medical workers
during the SARS epidemic, 38.5% of hospital workers who treated SARS patients developed symptomatic depression [12]. During
the MERS epidemic, two thirds of medical workers reported psychological problems [24]. Although the �ndings of those studies
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are not comparable because different measurements were used, front line medical doctors and nurses who treat patients may
have a higher prevalence of mental health problems than public health workers. In addition to immediate personal welfare
concerns, health workers may �nd that mental health problems affect their work [35]. Accordingly, mental health care is essential
for these front line health workers. 

 

We additionally found that longer work durations and worries about infection were associated with both the participants’ mental
health and their self-rated health status, similar to the �ndings of other studies [19, 20]. Participants who were involved in non-
�eld work were more likely than others to have probable depression and poor self-reported health. Time-consuming paperwork,
data analysis, and laboratory work may add to people’s physical and mental health burdens, especially when performed under
emergency conditions [36]. We further found that the participants involved in non-�eld work reported longer working hours. Our
�ndings suggest that the health status of public health workers in o�ces or laboratories should not be neglected in the area of
outbreak control.       

 

Our survey results also suggest that child care support could reduce public health workers’ stress levels and improve their
commitment to work, and this measure is highly warranted in the future. In an earlier study, child care support was reported as
one of the top support needs of health care employees working during a disastrous event [37]. Approximately one third of the
surveyed public health workers in our study were parents of young children (28%). For health care workers, child care obligations
can make it harder to commit to front line work during a catastrophic event [38]. An earlier survey of health care workers who
participated in the SARS epidemic response revealed that living with children was signi�cantly associated with an increased
level of concern for personal or family health [39]. Together, the high volume of work and concerns about personal and family
health can lead to burnout [40]. Other countries must consider child care support measures in their preparations for
epidemic/pandemic control if they aim to ensure an effective public health workforce.  

 

An epidemic outbreak is likely to place constraints on health workforces. In our study, 63% of the PHI workers who participated in
COVID-19 prevention efforts did not routinely work in public health �elds (27.6% clinicians, 26.6% nurses, and 5.1% pharmacists)
had been recruited into public health work. Rapid training enabled them to effectively take up their new roles in community-
based prevention during the COVID-19 outbreak. Furthermore, we observed training rates as high as 98%, and most of this
training was conducted using Web-based online modules. Meanwhile, the smartphone-based online survey is widely used in
epidemiological surveys. This suggests that mobile technologies could enable more e�cient outbreak prevention strategies.
China’s experiences suggest that successful task-shifting in public health work is possible during an epidemic crisis, particularly
when timely training and technology are used concurrently.    

 

This study has several limitations. First, selection bias may exist, as this study used a non-random sample. Although our
strati�ed sampling strategy covered provinces that were located in different regions of China and affected by the epidemic to
different degrees, the �ndings of this study might not be generalisable to all public health workers in China. Second, reporting
bias may exist because of the nature of self-reported data. As the current study used an online questionnaire, people who were
less skilled or did not have access to the Internet and/or a smartphone may have been underrepresented. Furthermore, people
who are experiencing work strain may be less likely to engage with social networks such as WeChat groups. Consequently, we
may not have recruited the people most at risk for our sample. We also note that we used online surveys, and therefore the
response rate may not have been high. Third, the measurements of perceived support and perceived troubles at work were self-
constructed and have not been validated, although both received high Cronbach’s alpha values for this study. Fourth, we only
included participants in Guangdong province in our investigation of the areas of routine work. Although the national prevention
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strategy may lead to similar answers in other provinces, this �nding might not be generalisable to the other provinces in our
study. Fifth, we could not derive any conclusive causal relationships from a cross-sectional design. 

 

Despite those limitations, our study provides a rare and focused evaluation of CDC and PHI workers. It is critical to understand
the experiences of these workers, as they serve as the backbone of pandemic control efforts. We examined not only their
physical health but also their mental health and their ability to maintain their workloads, as these are all crucial components of
an effective pandemic response. The survey was conducted in a timely manner, with the aims of reducing recall bias and
providing urgently needed information. Lastly, although we did not use a random sample, we did reach a large number of
workers within a short period of time. Our results suggest that the government should include components to provide mental
and physical support to PHI workers in their pandemic preparedness plans. Furthermore, although pandemic response work can
be exhausting and is associated with mental and physical distress, our �ndings demonstrate the e�cacy of non-public health
workers in this context. We additionally provide evidence that rapidly training these workers to step into pandemic prevention
roles can be an effective and valid strategy for expanding the pool of public health workers during a crisis and thus improving
pandemic responsiveness while protecting staff well-being. Finally, it would be useful to improve the coordination and
integration of public health workers and PHI workers.

Conclusions
With this study, we are among the �rst to document the working situations and health status of a large and relatively
representative sample of public health workers during the COVID-19 outbreak in China. The various public health systems in all
countries have been challenged by the rapid global spread of the COVID-19 pandemic. It is important to provide the necessary
support to public health workers to ensure their health and working conditions, as these factors are a key issue in epidemic
control.
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s
All (N =
6317)

CDC employees (n =
2313)

PHI workers (n =
4004)

p value

mographic characteristics        
ale)$ 2238 (35.4) 987 (42.7) 1251 (31.2) <0.001
ups (years)#       0.004

1244 (19.7) 392 (16.9) 852 (21.3)  
9 2093 (33.1) 819 (35.4) 1274 (31.8)  
9 2132 (33.8) 748 (32.3) 1384 (34.6)  

848 (13.4) 354 (15.3) 494 (12.3)  
children younger than 6 years (yes)$ 1765 (27.9) 677 (29.3) 1088 (27.2) 0.074
$       <0.001

2880 (45.6) 745 (32.2) 2135 (53.3)  
ediate 1984 (31.4) 800 (34.6) 1184 (29.6)  

712 (11.3) 504 (21.8) 208 (5.2)  
s (e.g., volunteers) 741 (11.7) 264 (11.4) 477 (11.9)  
9 control and prevention work related variables      
ak severity (by province)1, #       <0.001

591 (9.4) 477 (20.6) 114 (2.8)  
m 3638 (57.6) 1224 (52.9) 2414 (60.3)  

830 (13.1) 282 (12.2) 548 (13.7)  
high  1258 (19.9) 330 (14.3) 928 (23.2)  

ontent$       <0.001
ed in field work 1556 (24.6) 352 (15.2) 1204 (30.1)  
ed in non-field work 235 (3.7) 149 (6.2) 86 (2.1)  
ed in both field and non-field work 4526 (71.6) 1812 (78.3) 2714 (67.8)  
n of training on COVID-19#       <0.001

180 (2.8) 113 (4.9) 67 (1.7)  
urs 1128 (17.9) 411 (17.8) 717 (17.9)  
urs 876 (13.9) 339 (14.7) 537 (13.4)  
ours 939 (14.9) 350 (15.1) 589 (14.7)  

ours 3194 (50.6) 1100 (47.6) 2094 (52.3)  
f knowledge of COVID-19 prevention and control#       <0.001
ate 975 (15.4) 275 (11.9) 700 (17.5)  
vely adequate 3700 (58.6) 1397 (60.4) 2303 (57.5)  
ge 1537 (24.3) 580 (25.1) 957 (23.9)  
quate/very inadequate 105 (1.7) 61 (2.6) 44 (1.1)  
me of COVID-19 prevention and control work (after 23
2020)$ 3613 (60.0) 1098 (50.1) 2515 (65.6)

<0.001

nd sacrifices during the outbreak        
r of days worked all night#       <0.001

3617 (57.3) 1073 (46.4) 2544 (63.5)  
ys 1459 (23.1) 621 (26.8) 838 (20.9)  

ys 1241 (19.6) 619 (26.8) 622 (15.5)  
throughout Chinese New Year (yes)$ 2862 (45.3) 1313 (56.8) 1549 (38.7) <0.001

d infecting family members, chose not to live at home
878 (13.9) 305 (13.2) 573 (14.3)

0.213

d infecting family members, sent children to parents’
yes)$ 935 (14.8) 338 (14.6) 597 (14.9)

0.749

ons        
d about being infected at work#       <0.001
mild 2461 (39.0) 1023 (44.2) 1438 (35.9)  
m 2264 (35.8) 795 (34.4) 1469 (36.7)  

worried 1592 (25.2) 495 (21.4) 1097 (27.4)  
ed ability to maintain current work intensity for ≥1

2315 (36.6) 750 (32.4) 1565 (39.1)
<0.001

ed support from colleagues#       0.098
low 383 (6.1) 143 (6.2) 240 (6.0)  
m 2448 (38.8) 858 (37.1) 1590 (39.7)  
very high 3486 (55.2) 1312 (56.7) 2174 (54.3)  
ed support from family#       <0.001
low 122 (1.9) 48 (2.1) 74 (1.8)  
m 1334 (21.1) 410 (17.7) 924 (23.1)  
very high 4861 (77.0) 1855 (80.2) 3006 (75.1)  
ed support from society#       0.014
low 757 (12.0) 323 (14.0) 434 (10.8)  
m 2779 (44.0) 999 (43.2) 1780 (44.5)  
very high 2781 (44.0) 991 (42.8) 1790 (44.7)  



Page 16/19

ore of perceived support^ 10.99 ±
1.95 11.02 ± 1.91 10.98 ± 1.97

0.360

ed troubles at work        
work was not understood#       0.002
/rare 2671 (42.3) 918 (39.7) 1753 (43.8)  
etimes 2490 (39.4) 945 (40.9) 1545 (38.6)  
h/very much 1156 (18.3) 450 (19.5) 706 (17.6)  
ave been treated unfairly at work#       <0.001
/rare 3471 (54.9) 1191 (51.5) 2280 (56.9)  
etimes 1997 (31.6) 753 (32.5) 1244 (31.1)  
h/very much 849 (13.4) 369 (16.0) 480 (12.0)  
lt wronged at work#       <0.001
/rare 3022 (47.8) 1030 (44.5) 1992 (49.8)  
etimes 2245 (35.5) 848 (36.7) 1397 (34.9)  
h/very much 1050 (16.6) 435 (18.8) 615 (15.4)  
amily cannot understand your efforts#       0.326
/rare 4976 (78.8) 1837 (79.4) 3139 (78.4)  
etimes 1076 (17.0) 384 (16.6) 692 (17.3)  
h/very much 265 (4.2) 92 (4.0) 173 (4.3)  
orried about routine works besides the COVID-19
#      

<0.001

/rare 2730 (43.2) 1085 (46.9) 1645 (41.1)  
etimes 2527 (40.0) 869 (37.6) 1658 (41.4)  
h/very much 1060 (16.8) 359 (15.5) 701 (17.5)  
core of perceived troubles at work 12.25 ±

3.74 12.39 ± 3.82 12.17 ± 3.69
0.023

ealth status and self-perceived health        
5.94 ± 5.59      

sion (yes)$ 1034 (21.3) 521 (27.1) 513 (17.5) <0.001
5.69 ± 5.07      

(yes)$ 920 (19.0) 396 (20.6) 524 (17.9) <0.001
rceived health#       <0.001
ood 974 (15.4) 199 (8.6) 775 (19.4)  

2504 (39.6) 841 (36.4) 1663 (41.5)  
age 2221 (35.2) 926 (40.0) 1295 (32.3)  

555 (8.8) 303 (13.1) 252 (6.3)  
oor 63 (1.0) 44 (1.9) 19 (0.5)  

1  Epidemic severity (by province): 1. Very low (0–19); 2. Low (20–199); 3. Medium (200–699); 4. High (700–9,999); 5. Very high (>
10,000). Values represent the total number of confirmed cases in each province by 25 February 2020.
^ The t-test was used.
$ The chi-square test was used.
# The rank-sum test was used.
Abbreviations: COVID-19, coronavirus disease 2019; PHQ-9, 9-item Patient Health Questionnaire; GAD-7, seven-item Generalized Anxiety
Disorder scale 
 

 

 
le 2 Associations between mental health status/self-perceived health status and background variables.
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Variables Depression   Anxiety   Poor self-perceived health

 
Row
(%)

ORu AOR (95%
CI)

  Row
(%)

ORu  AOR (95% CI)   Row
(%)

ORu AOR (95% CI)

Socio-demographic
characteristics

                     

     Sex                      
Male 18.7 1.00 NA   17.8 1.00 NA   43.0 1.00 NA
Female 22.9 1.29** NA   19.6 1.13 NA   46.0 1.13* NA

     Age group
(years)

                     

<30 28.0 1.00 NA   20.8 1.00 NA   44.0 1.00 NA
≥30 19.6 0.63*** NA   18.5 0.86 NA   45.2 1.05 NA

     Having children
under 6 years

                     

No  19.8 1.00 NA   17.6 1.00 NA   44.2 1.00 NA
Yes 25.8 1.41*** NA   22.9 1.39*** NA   47.0 1.12* NA

     Job title                      
       Junior 20.9 1.00 NA   19.4 1.00 NA   42.5 1.00 NA
     
 Intermediate/senior

21.4 1.03 NA   18.4 0.94 NA   48.3 1.26*** NA

       Others (e.g.,
volunteers)

22.7 1.11 NA   19.1 0.98 NA   42.0 0.98 NA

COVID-19 control and prevention work-related
variables

               

     Outbreak
severity (by
province)1

                     

Hubei 21.0 1.00 1.00   20.6 1.00 1.00   44.3 1.00 1.00
       Other provinces 21.4 1.03 0.95

(0.81,1.11)
  18.4 0.87 0.83 (0.70,0.98)*   45.1 1.03 1.01 (0.89,1.14)

     Work content                      
       Involved in field
work only

19.2 1.00 1.00   17.3 1.00 1.00   38.1 1.00 1.00

    Involved in non-field
work only

29.5 1.76** 1.57
(1.10,2.23)*

  16.4 0.94 0.88 (0.58,1.35)   51.1 1.70*** 1.64
(1.24,2.16)***

       Involved in both
work types

21.5 1.16 1.25
(1.05,1.49)*

  19.6 1.16 1.21 (1.01,1.45)*   47.0 1.44*** 1.46
(1.29,1.64)***

     Institution                      
       CDC 27.1 1.00 1.00   20.6 1.00 1.00   55.0 1.00 1.00
       PHI 17.5 0.57*** 0.57

(0.49,0.66)***
  17.9 0.84* 0.84 (0.72,0.97)*   39.1 0.53*** 0.53

(0.47,0.59)***

     Received training
on COVID-19

                     

       None 28.9 1.00 1.00   22.5 1.00 1.00   56.7 1.00 1.00
       Yes 21.1 0.66* 0.70

(0.48,1.01)
  18.9 0.80 0.83 (0.56,1.24)   44.6 0.62** 0.62

(0.46,0.84)**

     Had sufficient
knowledge of
COVID-19
prevention and
control

                     

     
 Adequate/relatively
adequate

19.2 1.00 1.00   17.6 1.00 1.00   39.8 1.00 1.00

       Average 25.7 1.46*** 1.41
(1.21,1.65)***

  21.7 1.30** 1.27
(1.08,1.49)**

  58.6 2.14*** 2.19
(1.94,2.46)***

       Inadequate/very
inadequate

43.5 3.23*** 3.16
(2.07,4.84)***

  37.0 2.75*** 2.68
(1.74,4.14)***

  76.2 4.85*** 4.88
(3.10,7.69)***

  Start time of COVID-
19 prevention and
control work 

                       

       Before 23
January 2020

23.3 1.00 1.00   21.5 1.00 1.00   50.8 1.00 1.00  

       On or after 23
January 2020

19.4 0.79** 0.71
(0.62,0.83)***

  16.9 0.74*** 0.70
(0.60,0.82)***

  40.6 0.66*** 0.64
(0.58,0.72)***

 

Efforts and sacrifices during the
outbreak

                   

  Number of days
worked all night

                       

       0 17.4 1.00 1.00   14.6 1.00 1.00   39.3 1.00 1.00  
       1 –3  23.3 1.45*** 1.61

(1.35,1.91)***
  21.5 1.60*** 1.71

(1.43,2.05)***
  50.1 1.55*** 1.65

(1.46,1.88)***
 

       >3  28.0 1.85*** 2.14
(1.80,2.55)***

  25.9 2.05*** 2.25
(1.88,2.70)***

  55.3 1.91*** 2.11
(1.84,2.41)***

 

     Worked                        
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throughout Chinese
New Year
       No 20.5 1.00 1.00   17.3 1.00 1.00   39.7 1.00 1.00  
       Yes 22.0 1.09 1.25

(1.08,1.44)**
  20.4 1.23** 1.31

(1.13,1.52)***
  51.3 1.61*** 1.73

(1.56,1.92)***
 

     To avoid
infecting family
members, chose not
to live at home

                       

       No 20.0 1.00 1.00   18.2 1.00 1.00   43.6 1.00 1.00  
       Yes 28.2 1.57*** 1.53

(1.28,1.83)***
  23.2 1.36** 1.36

(1.13,1.64)**
  53.3 1.48*** 1.53

(1.32,1.77)***
 

     To avoid
infecting family
members, sent
children to parents’
homes. 

                       

       No 20.7 1.00 1.00   18.1 1.00 1.00   44.4 1.00 1.00  
       Yes 24.8 1.26** 1.14

(0.94,1.38)
  23.8 1.41*** 1.29

(1.06,1.57)*
  47.9 1.15* 1.11

(0.96,1.29)
 

Perceptions                        
     Worry about
being infected at
work

                       

       None/mild 13.0 1.00 1.00   9.7 1.00 1.00   35.1 1.00 1.00  
       Medium/very
worried

26.9 2.46*** 2.42
(2.07,2.83)***

  25.3 3.16*** 3.12
(2.63,3.71)***

  51.2 1.94*** 1.92
(1.73,2.14)***

 

     Perceived ability
to maintain current
intensity of work

                       

       <1 month 26.7 1.00 1.00   23.4 1.00 1.00   54.1 1.00 1.00  
       ≥1 month 11.5 0.36*** 0.36

(0.31,0.43)***
  11.0 0.41*** 0.40

(0.34,0.48)***
  29.2 0.35*** 0.35

(0.32,0.40)***
 

     Perceived
support

  0.93*** 0.94
(0.90,0.97)***

    0.98 0.98
(0.95,1.02)

    0.89*** 0.89
(0.87,0.92)***

 

  Perceived
troubles at work

  1.29*** 1.29
(1.26,1.32)***

    1.32*** 1.32
(1.29,1.35)***

    1.16*** 1.16
(1.14,1.18)***

 

                   

 < 0.05; **p < 0 .01; ***p < 0.001; ORs and 95% CIs with p values < 0.05 are in bold.
breviations: ORu, odds ratio of univariate analysis; AOR, odds ratio adjusted for sociodemographic variables (sex, age, having a child <6
ars of age, job title); CI, confidence interval; COVID-19, coronavirus disease 2019; CDC, Centre for Disease Control and Prevention; PHI,
mary health care institute 

 

Table 3 Associations between mental health status/self-perceived health status and background variables (multivariate stepwise
logistic regression)a.
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Variables
Depression   Anxiety   Poor self-perceived

health

 
ORm (95%

CI)
 p value   ORm (95%

CI)
p value   ORm (95%

CI)
p value

COVID-19 control and prevention work related variables              
     Work content                
       Involved in field work only 1.00     N.S.     1.00  
       Involved in non-field work only 1.89

(1.27,2.82)
0.002   N.S.     1.74

(1.28,2.36)
<0.001

       Involved in both work types 1.04
(0.85,1.27)

0.686   N.S.     1.25
(1.09,1.43)

0.001

     Level of knowledge of COVID-19 prevention and control                
       Adequate/relatively adequate 1.00     N.S.     1.00  
       Average 1.18

(0.99,1.41)
0.064   N.S.     2.02

(1.77,2.30)
<0.001

       Inadequate/very inadequate 2.18
(1.33,3.59)

0.002   N.S.     3.64
(2.23,5.92)

<0.001

     Start time of COVID-19 prevention and control work (on or
after 23 January 2020)

0.80
(0.68,0.94)

0.008   0.78
(0.66,0.92)

0.004   0.82
(0.72,0.93)

0.002

Efforts and sacrifices during the outbreak                
     Number of days worked all night                
       0 1.00     1.00     1.00  
       1–3  1.42

(1.16,1.72)
0.001   1.51

(1.23,1.85)
<0.001   1.51

(1.32,1.74)
<0.001

       >3  1.67
(1.37,2.05)

<0.001   1.75
(1.42,2.16)

<0.001   1.67
(1.43,1.96)

<0.001

  Worked throughout Chinese New Year (yes) N.S.     N.S.     1.40
(1.23,1.59)

<0.001

     To avoid infecting family members, chose not to live at
home (yes)

N.S.     N.S.     1.23
(1.04,1.45)

0.014

Perceptions                
     Worry about being infected at work (medium/very
worried)

1.49
(1.25,1.78)

<0.001   1.89
(1.56,2.28)

<0.001   1.46
(1.30,1.65)

<0.001

     Perceived ability to maintain current intensity of work (≥1
month)

0.48
(0.40,0.58)

<0.001   0.55
(0.45,0.67)

<0.001   0.44
(0.39,0.49)

<0.001

     Perceived support N.S.     N.S.     0.94
(0.92,0.97)

<0.001

  Perceived troubles at work 1.26
(1.23,1.29)

<0.001   1.28
(1.25,1.31)

<0.001   1.10
(1.08,1.12)

<0.001

Variables that were significant in the univariate analyses (Table 2) were used as candidates in the forward stepwise models after
adjusting for sociodemographic variables (sex, age, having a child < 6 years of age, job title).
riables that were non-significant for all outcome variables, including training on COVID-19 and sending children to parents’
home to avoid infecting family members, are not included in this table.
riables with p < 0.05 are in bold. 
breviations: ORm, multivariate odds ratio; CI, confidence interval; COVID-19, coronavirus disease 2019; N.S., non-significant 
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