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Abstract 
With the economic and social development, the public’s demand for public 
health services has increased in China, and the functions of the Center for 
Disease Control and Prevention have also been transformed. While most 
Centers for Disease Control and Prevention currently have some degree of 
reform in their staffing and distribution systems, there have been few changes 
in the appointment and selection of their staff. Through literature review, this 
article will demonstrate the importance of establishing the scientific and ef-
fective competency indicator system for grassroots public health practition-
ers, so as to provide reference for human resource management of district 
and county level CDC. 
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1. Introduction 

The Center for Disease Control and Prevention (CDC) is the main body of Chi-
na’s public health system, especially the district- and county-level Center for 
Disease Control and Prevention. Since the reform and opening-up, China’s pub-
lic health has made significant progress. Between 1949 and 2010, life expectancy 
has risen from 35.0 years to 74.8 years. Especially after SARS in 2003 [1], the na-
tional government increased the input of human, material and financial re-
sources to the district and county level CDC, so that the grassroots CDC ushered 
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in rapid and systematic development. However, the development of human re-
sources in China’s grassroots CDC has been slow. According to relevant studies, 
the human resources research of CDC in China is still in the initial stage, and 
there is no scientific experience to follow, let alone a systematic way to promote 
it [2]. In the grassroots CDC, the rational allocation of human resources not only 
affects the smooth realization of disease prevention and control measures, but 
also the basic conditions for the sustainable development of public health. 
Therefore, this article will explain the importance of establishing the post com-
petency indicator system for staff engaged in grassroots disease prevention and 
control work in China through literature review, with the purpose of providing a 
new means for human resource management and talent team construction of 
grassroots CDC. 

2. Research Methods 

The literature review was carried out through scientific databases, including 
PubMed, Web of Science, China National Knowledge Infrastructure (CNKI), etc.; 
using keywords: Competency, Center for Disease Control and Prevention, Hu-
man Resources, Public Health. In order to select suitable articles, the literature 
meeting the following conditions was included: 1) the literature related to hu-
man resource management of the Chinese Center for Disease Control and Pre-
vention; 2) literature on job or post competency of CDC and public health re-
lated personnel. Exclusion criteria: 1) studies not related to job competency or 
human resources of CDC; 2) the study subjects are not CDC and public health 
related staff. More than 121 relevant articles at home and abroad were included. 
However, in this article, in order to better illustrate the importance of the estab-
lishment of the competency indicator system for the staff of grassroots CDC to 
be competent for their job, some relevant articles beyond the inclusion criteria 
were included. 

3. The Importance of Establish Competency Indicator  
System for China’s Grassroots CDC 

3.1. Current Challenges of Human Resource Management in  
District and County CDC 

In the 2000 WHO health system performance evaluation, China ranked fourth 
in the ranking of fairness [3]. At present, the two-child policy is opening up, the 
high incidence of chronic non-communicable diseases, and the severe popula-
tion ageing trend have put tremendous pressure on the development of gras-
sroots public health services in China. Similarly, these new public health service 
demands have brought new requirements to the human resources management 
of China’s grassroots CDC. However, the grassroots CDC is still faced with var-
ious unbalanced problems [4], such as imperfect public health policy system, 
insufficient government financial input, unbalanced allocation of health re-
sources, and insufficient government attention to public health [5]. These prob-
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lems not only seriously affect the development of national basic public health 
services, but also cause many adverse effects on the construction of talent team 
of grassroots CDC, For example, the staffing of departments is unstable, the mo-
bility of personnel is increasing, the distribution between regions is large, and 
the quality of the staff is low, etc. [6]. 

Through literature research, it is found that human resource management in 
China’s district and county level Centers for Disease Control and Prevention 
currently faces several problems. First, the total amount of human resources is 
insufficient and the turnover rate of personnel is high. By the end of 2013, the 
total number of personnel in China’s CDC was 194,371, accounting for only 
2.1% of the total number of people in all health care institutions [7]. From 2010 
to 2014, the total number of people in the CDC has decreased year by year [8]. 
However, during the same period, the total number of health workers nation-
wide increased from 8,207,500 to 1,023,400 [2]. And the CDC suffers from se-
rious staff turnover in China. The average annual outflow rate of county-level 
CDC personnel in China from 2012 to 2015 was as high as 2.27% [9]. The out-
flow of personnel is mainly the outflow of professional and technical personnel, 
and the management personnel flow in. At present, China has a high incidence 
of public health emergencies and emerging infectious diseases. And the gras-
sroots CDC is responsible for many tasks such as health checkup, planned im-
munization, and disease surveillance. Therefore, the shortage of human re-
sources will seriously affect the development of grassroots public health services 
in China. Second, the staffing structure of CDC has improved, but the aging 
trend is still very serious. Some studies have shown that the education level, pro-
fessional title ratio and comprehensive quality of human resources in CDC have 
been improved, but the proportion of postgraduates with high academic degrees 
is still low. The county-level CDC is mainly based on undergraduate and junior 
college degrees [10]. In addition, Hu longjun et al. surveyed 257 county-level 
CDC in 9 provinces of China, and found that in the CDC, people aged 30 - 35 
accounted for the most. The proportion of people under 35 years old has been 
declining, while the proportion of people between 35 and 50 years old and over 
50 years old has been increasing year by year [11], which indicates that China’s 
county-level CDC has an aging trend, and the sustainable development of hu-
man resources has been greatly challenged. Third, there is a shortage of profes-
sional and technical personnel. The government stipulates that the professional 
and technical personnel of China’s CDC should not be less than 85% of the total 
amount, and the health technicians must not be less than 70% [12]. In 2015, a 
survey by Chinese National Health Commission on 31 provincial-level CDC 
found that only 17 provinces have more than 85 percent of the professional and 
technical personnel, and only 24 provinces have 70 percent of the health tech-
nical personnel [13]. From 2016 to 2017, the professional and technical person-
nel of CDC accounted for 82.05% and 82.22% respectively, and the health tech-
nicians accounted for 74.34% and 74.51% respectively [14]. The proportion of 
health technicians is up to standard, while the proportion of professional and 
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technical personnel is not up to standard. Fourth, the regional distribution of 
human resources is unbalanced. The number of CDC institutions in the eastern 
region is higher than that in the western region [7]. In the central and western 
regions, especially at the grassroots CDC, the total number of personnel is small, 
low educational background, low professional title, serious aging, lack of public 
health professionals and other problems are more common [15]. Although the 
country has taken some measures in recent years to strengthen the capacity 
building of disease control system in the western region, and some achievements 
have been made, the development of the western region is still slow, and there is 
still a big gap between the eastern and western provinces. Therefore, the Chinese 
government proposed in the document “medium- and long-term talent devel-
opment plan for medicine and health (2011-2020)” that it should strengthen 
the management of public health talent team [16], especially improve the staff 
management and team building of grassroots centers for disease control and 
prevention.  

3.2. What Is the Post Competency and Its Function 

Competency is the knowledge, skill, ability, trait or motivation that connects 
people directly or indirectly to work or work performance or other important 
outcomes in life. It can be reliably measured or counted, and can clearly distin-
guish excellent performance and general performance. In 1973, proposed by Da-
vid M. [17]. He believes that academic performance and intelligence can’t pre-
dict a person’s career or life achievement. Those who are good at work are be-
cause they have self-discipline, initiative, responsibility and other quality and 
behavioral characteristics, which make them achieve excellent achievements. There-
fore, he proposed the post competency model method, recommended the use of 
competency to test the staff, and search for the key qualities and ability characte-
ristics of the outstanding employees. Competency model refers to the integration 
of competency for a specific role and specific performance requirements (know-
ledge, skills, motivation, traits and self-concept), it can specify what knowledge, 
skills, abilities and qualities are required to meet the responsibilities of the posi-
tion [18]. The competency model not only improves the working level of a spe-
cific position, but also be used for employee selection, training, and performance 
evaluation, etc. It is considered as a universal tool of human resource manage-
ment. Research shows that the following three important characteristics of com-
petency are recognized by experts [19]. Firstly, it is closely related to the work 
position and influenced by the working environment and working conditions 
and the position characteristics. It is dynamic and can be changed in real time. 
Secondly, it is closely related to the work performance of employees. And it can 
distinguish the high performers from the average performers in the job and pre-
dict the future work performance of employees. Thirdly, it can be measured 
stably. Studies have shown that the research object of competency is not only li-
mited to individuals, but also can be a team composed of several personnel. That 
is, there are not only individual post competency characteristics, but also core 
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competency characteristics of the organization [20].  
According to the correlation analysis of human quality and disease prevention 

and control work completion degree [21], it is found that workers with high 
quality have higher work completion degree, while those with low quality have 
lower work completion degree. However, in the past, the management and selec-
tion of CDC personnel paid more attention to the professional knowledge, qua-
lification and performance level of employees, and paid less attention to the in-
ternal personal characteristics of employees’ work motivation and values. And 
the current selection of personnel in China’s CDC still lacks quantitative stan-
dards that are consistent with job requirements and lacks scientific performance 
appraisal tools. These shortcomings in human resource management often lead 
to the consequences of staff and job mismatches in the selection of personnel at 
the grassroots disease prevention and control center. The rational allocation of 
human resources and scientific and effective human resource management are 
the key factors and basic conditions for sustainable development of district and 
county CDC, as well as an important means to improve the working ability of 
grassroots public health workers. Therefore, it is recommended to introduce 
post competency into the human resources management of grassroots CDC. 

3.3. Common Methods for Establishing Competency Model 

There are many ways to establish a job competency model at home and abroad. 
The most commonly methods include Delphi method, Behavioral Event Inter-
view (BEI), Analytic Hierarchy Process (AHP), Exploratory Factor Analysis me-
thod (EFA), questionnaire survey method and other methods. And the post 
competency model is mainly divided into the onion model and the iceberg mod-
el. Generally speaking, in the field of public health [22], researchers choose to 
combine various research methods to establish competency model according to 
general competency models and specific job requirements. For example, Chang 
wenjuan et al. combined questionnaire survey with exploratory factor analysis to 
study the post competency model of Chinese public health physicians [23]. What’s 
more, in order to comprehensively cover all the post competency indicators re-
quired for a certain position, the researcher needs to clarify all the basic work 
requirements for the post firstly. And on the premise of completing the basic 
work, it is necessary to find more excellent competency indicators to make the 
work better, that is, the benchmark competency and the identification compe-
tency. 

3.4. Competency Research Is Widely Used in Society 

Since Professor McClelland proposed the theory of competency, the research on 
the competency model has caused a boom in Western countries, especially in 
developed countries. The research on the competency model is very important, 
and the research system is very mature. The competency model is mainly ap-
plied to the human resources management of the company. According to rele-
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vant research, the selection, training and salary design of talents based on com-
petency can improve the efficiency of the use of units and reduce the turnover 
rate of talents [24]. The first competency model was applied to the selection of 
junior diplomats from the U.S. Department of Foreign Affairs, and eventually 
selected a group of outstanding diplomats with excellent competency. The Uni-
versity of Michigan in the United States conducted research on tens of thou-
sands of HR workers nationwide in 1988, 1992, 1997, and 2002, and obtained a 
competency model for HR [25]. However, China did not begin to pay attention 
to competency until the 1990s. The research is still in its infancy [26], but the 
research on competency is paying more and more attention. In terms of research 
scope, it is focus on the human resources management system such as senior 
managers, marketing personnel and technical personnel of the company. 

3.5. Competency Research in the Health Care System 

Now, competency research has gradually entered the field of Clinical Medicine 
and Public Health. NHCL has established NCHL competency model for the 
managers of American health care institutions [27]. In 2010, the United States 
conducted a study on the competency characteristics of occupational health nurses 
[28]. Research on China’s health care system competency can be traced back to 
2001. Although the current research on competence in the medical field is still in 
its infancy, in recent years, the application of competency models in the Chinese 
medical field has become more and more extensive, mainly focusing on the ex-
ecutives of medical institutions [29], clinicians [30] and nursing staff [31]. At 
present, China’s grassroots teaching base at the general practitioners has used 
the basic characteristics of general practitioners’ competence established by the 
World Family Doctors Organization (WONCA) in Europe in 2005, which pro-
vides good advice for the general practitioner’s diagnosis, treatment and com-
munity teaching [32]. In addition, competency research was introduced in the 
maternity and gynaecology nurse in China, and the Exploratory Factor Analysis 
(EAF) method was used to establish the competency model of obstetric nurses, 
which provided a scientific basis for their selection and evaluation [33]. 

3.6. Research of Post Competency Model in Public Health 

The research on the post competency model in the field of public health is very 
mature abroad, and it is very useful for the study of the competency model of 
China’s public health field, especially the grassroots Center for Disease Preven-
tion and Control. In recent years, according to the actual situation of each coun-
try, the United States, Japan, Europe and other countries have established a se-
ries of competency models for practitioners in public health work, such as public 
health nurses [34], emergency response personnel [35], as well as public health 
nutritionist [36], they also established the academic competence for the Master 
of Public Health and the Doctor of Public Health. In 2008, the American Associ-
ation of Schools of Public Health established the competency model for Public 
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Health Doctors through Delphi method and expert group scoring method, which 
includes 54 competency characteristics in 5 disciplines [37]. In the same year, 
the European Public Health Association (ASPHER) also established a doctoral 
competency model for public health, with seven categories [38]. These studies 
have received wide attention from peers. In 2009, some experts in China pro-
posed to introduce the post competency model into the human resources man-
agement of the CDC [39]. In recent years, many Chinese experts and scholars 
have devoted themselves to the study of the competency in the field of public 
health. They respectively established the competency models for the emergency 
response personnel in public health emergencies [40], director of the Center for 
Disease Control and Prevention [41], and public health physician [23]. In par-
ticular, Chang Wenjuan et al. [23] established a post competency model for pub-
lic health physician. This model includes personal characteristics, clinical medi-
cal knowledge, preventive medical knowledge, public health work skills, English 
ability, and media coping skills in six dimensions, and defines the post compe-
tency of public health doctors in China to be qualified for this post. By literature 
review and Delphi method, Sun guangning et al. [40] established a post compe-
tency model for public health emergency personnel of district and county CDC, 
including four dimensions: personal characteristics, emergency knowledge 
theory, emergency skills and basic knowledge. The emergency personnel com-
petency model has provided a basis for the selection of public health emergency 
response personnel in grassroots CDC. These studies are of great referential sig-
nificance to the establishment of post competency indicator system for the staff 
at district and county level CDC. 

However, it is still difficult to complete competency research in Chinese gras-
sroots CDC. Currently in China, research on the competence of clinical medi-
cine and nursing staff is very rich, but little research has been done on the com-
petence of public health workers [42]. And the research time of this kind of re-
search in the field of public health in China is relatively short and most of them 
focus on the theoretical area. Even if the competency model is established, there 
is still a lack of evaluation on the effect judgment of practical application [42]. In 
addition, the research methods of this kind of research have high requirements 
on the professional quality and ability of researchers and subjects, For example, 
the Delphi method requires that the research subjects participating in the study 
have high experts authority and are familiar with the research, and the Behavior-
al Event Interview method requires that the researchers have strong combing 
ability and coding ability for the research content. However, in view of the bene-
fits that job competency brings to the human resource management of gras-
sroots CDC, it is still suggested to integrate the post competency model into the 
human resource management of district and county level CDC. 

4. Conclusion  

In summary, the reform of human resources management in China’s grassroots 
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CDC is imminent, and the research on post competency is very extensive and 
widely used at home and abroad. Therefore, it is of great significance to intro-
duce the post competency model into the reform of human resource manage-
ment in China’s grassroots CDC. Establishing the competency indicator system 
for the practitioners who engaged in the public health work at the district and 
county level CDC in China, which can not only clarify the knowledge and skills 
required by the staff to be competent for the essential public health service, but 
also clarify the internal qualities that the practitioners need in the grass-roots 
disease control work, and it will be helpful to the talent recruitment training and 
management of grassroots CDC.  
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