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A B S T R A C T   

The pandemic of Coronavirus Disease 2019 (COVID-19) highlights the importance of early detection of disease 
outbreaks, taking swift and decisive public health actions, and strengthening public health systems. Preventive 
medicine, as a specialty of medicine, trains students on both clinical medicine and public health and is of a 
particular need in battling against this pandemic. In China, preventive medicine plays a unique role in the disease 
control system where preventive medicine graduates represent a large share of the workforce. However, there is 
a shortage of qualified staff in the Chinese disease control system. The reasons for such a shortage are multi-
faceted. From the human resource perspective, the undergraduate preventive medicine curricula and exclusive 
public health training for preventive medicine postgraduates limit their clinical capacities. A series of disease 
control and public health education reforms may further incapacitate preventive medicine graduates’ clinical 
skills, unintentionally widening the gap between public health and clinical medicine and thus posing threats to 
effective disease detection and control. The authors call for reforming and optimizing preventive medicine to 
bridge the gap between clinical medicine and public health by strengthening curricula on clinical medicine, 
diversifying curricula on public health, enhancing preventive medicine residency programs, and rectifying 
regulations that restrict preventive medicine graduates from practicing curative medicine.   

1. Introduction 

The pandemic of Coronavirus Disease 2019 (COVID-19) highlights 
the importance of early detecting disease outbreaks, taking swift and 
decisive public health actions, and strengthening public health systems. 
Among many lessons emerging from the onset of the pandemic in China, 
one is that China needs to strengthen its preventive medicine education 
to bridge the gap between public health and clinical (curative) medicine. 
Currently, most clinical physicians in China do not receive public health 
trainings, and most public health professionals responsible for disease 
control are not equipped with sufficient clinical skills. This jeopardizes 
the efficiency of detecting and controlling disease outbreaks and costs 
people’s lives. Preventive medicine that provides trainings to students 

on both clinical medicine and public health, if properly designed, has 
great potential to uniquely address the issue in China. 

2. Preventive medicine in China’s disease control system 

The difference between preventive medicine and public health has 
not been well recognized in China. Preventive medicine is often treated 
as a specialty of medicine and thus regards clinical trainings as the 
foundation with additional trainings on public health (No authors listed 
Author, 1985). Many developed countries, such as the United States and 
Canada, entail 2–3 years of residency training on both clinical and 
public health skills. Trainees often receive their certification in primary 
care (Peik et al., 2016), which allows them to practice curative 

* Correspondence to: W. Zeng, Department of International Health, School of Nursing & Health Studies, Georgetown University, Washington, DC, USA. 
** Correspondence to: J. Shen: China Hospital Development Institute, Shanghai Jiao Tong University School of Medicine, Shanghai, China. 

E-mail addresses: wz192@georgetown.edu (W. Zeng), shenjie@shsmu.edu.cn (J. Shen).  

Contents lists available at ScienceDirect 

Preventive Medicine 

journal homepage: www.elsevier.com/locate/ypmed 

https://doi.org/10.1016/j.ypmed.2020.106324 
Received 30 July 2020; Received in revised form 5 November 2020; Accepted 7 November 2020   

mailto:wz192@georgetown.edu
mailto:shenjie@shsmu.edu.cn
www.sciencedirect.com/science/journal/00917435
https://www.elsevier.com/locate/ypmed
https://doi.org/10.1016/j.ypmed.2020.106324
https://doi.org/10.1016/j.ypmed.2020.106324
https://doi.org/10.1016/j.ypmed.2020.106324
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ypmed.2020.106324&domain=pdf


Preventive Medicine 143 (2021) 106324

2

medicine. Conversely, public health has a multidisciplinary nature, 
incorporating many professional disciplines including epidemiology, 
biostatistics, health economics, sociology, political science, etc. (No 
authors listed Author, 1985). Public health practitioners do not neces-
sarily have a medical background. 

Based on its educational curricula, China does treat preventive 
medicine as a specialty of medicine. Most undergraduate preventive 
medicine programs in China entail five years of predominantly clinical 
and basic science training: four years on basic health science and cura-
tive medicine, and one year on public health (e.g. epidemiology, 
biostatistics, occupational health, environmental health, etc.). After-
wards, the students earn their medical degrees. 

Uniquely, China has a long history of deploying preventive medicine 
professionals as the main workforce for disease control and public 
health. During the 1950s and 1960s, Hygiene and Anti-Epidemic Sta-
tions (HAESs) were established throughout the country at county, pre-
fecture and province levels. HAESs were mainly responsible for 
controlling infectious diseases rampant in China at the time. During that 
period until the early 2000s, the Department of Preventive Medicine 
(DPM), often sat within the School of Medicine, assumed the re-
sponsibility of training public health specialists. Prior to the 2000s, 
preventive medicine graduates could seek employment as clinical phy-
sicians in hospitals (e.g. division of infectious diseases) or in health 
centers to practice curative medicine, while majority of them worked in 
the HAESs. It was reported that 69.46% of staff in China’s disease con-
trol system were registered public health (associate) physicians in 2018, 
which also accounted for 50.18% of public health workforce (National 
Health Commission of the People’s Republic of China, 2019). The ma-
jority of public health physicians are preventive medicine graduates. 

3. Disease control system reforms potentially widen the gap 
between public health and clinical medicine 

After witnessing a rapid change in the field of public health and 
learning the lessons from the outbreak of Severe Acute Respiratory 
Syndrome (SARS) in 2003, China undertook a series of reforms in its 
disease control system in the early and mid 2000s. China established the 
Chinese Center for Disease Control and Prevention (CDC) in 2002, and 
divided each HAES at various levels into two independent units: a local 
CDC and a Health Inspection Unit (HIU). HIU is the law enforcement 
unit to ensure the compliance of various activities, such as food pro-
duction, to national hygienic standards. Meanwhile, many universities 
or medical schools established Schools of Public Health (SPHs), and a 
majority of them were directly transformed from DPMs. Consequently, 
preventive medicine has become synonymous with public health in 
China, and the two terms are used interchangeably. SPHs have launched 
more undergraduate and graduate programs, such as health adminis-
tration and health inspection and quarantine. Graduates from such 
programs often receive a science degree rather than medical degree. 

The transformation of the disease control system and the public 
health education system was accompanied with a drastic change of 
regulations on the eligibility of medical practitioners. The Medical 
Practitioner Act took effect in 1999, which stipulated the eligibility of 
health professionals working in the field of clinical medicine, disease 
prevention, and health promotion (Standing Committee of the National 
People’s Congress, 1998). Fifteen years later (2014), a supplemental 
regulation on the eligibility for national medical professional exams 
further specified that only graduates with a clinical medicine degree 
were eligible to take the medical board examination to practice clinical 
medicine. It profoundly affected preventive medicine graduates’ career 
development. Since then, preventive medicine graduates could not 
practice clinical medicine any more (National Health Commission of the 
People’s Republic of China, 2014). Nor could they practice in the divi-
sion of infectious diseases at hospitals where they previously sought 
employment. When pursuing higher degrees (e.g. masters and doctoral 
degrees) on preventive medicine, they often received exclusive public 

health training but no clinical training. These reforms unintentionally 
distanced preventive medicine from clinical medicine and potentially 
widened the gap between public health and clinical medicine. 

In sum, although preventive medicine in China is a specialty of 
medicine based on its training curricula, it functions as a specialty of 
public health given that preventive medicine graduates cannot practice 
curative medicine, which generates a disconnection between the 
curricula and the practice. 

4. Fundamental challenges on human resources for disease 
control in China 

With more than half the staff at CDCs being public health (associate) 
physicians and majority of them trained in clinical medicine and public 
health, China’s disease control system ideally should have taken a 
leading role in advising the Chinese government to take public health 
actions in the circumstance like the COVID-19 pandemic. In battling 
against COVID-19, staff at CDCs worked relentlessly on contact tracing, 
epidemiological investigation, disinfection of public places, and testing, 
contributing to the effective control of COVID-19 in China. 

Bouey has mentioned many issues regarding China’s disease control 
system, including a shortage in funding, poor collaboration among 
different health sectors, and the lack of legal and political power of CDCs 
(Bouey, 2020). From the human resource perspective, the fundamental 
challenge of CDCs is the absence of qualified personnel with both strong 
clinical and public health training. The existing undergraduate preven-
tive medicine programs provide only one to two years of clinical training 
to students which is not sufficient for them to acquire adequate clinical 
experience to tackle communicable and non-communicable diseases at 
the individual and community levels. The dominant public health 
training for postgraduate programs in preventive medicine (Ren et al., 
2019) and distorted staff promotion criteria that disproportionally 
incentivize research-oriented activities contribute to the shortage of 
clinically well-trained preventive medicine physicians at CDCs, under-
mining effective disease detection and control (Wang et al., 2019). 

An additional related and important reason for the shortage of 
qualified public health physicians is the absence of clinical settings for 
them to practice clinical medicine. Most preventive medicine graduates 
working at grassroot CDCs are largely engaged in non-clinical work and 
preoccupied with daily routines (Liu et al., 2019). Their main tasks 
include reporting and analyzing disease surveillance data, conducting 
epidemiological investigation, and providing health education to the 
public. Public health professionals without medical training can perform 
much of these works. Although public health physicians receive clinical 
training at medical schools or SPHs, the deprivation of their eligibility to 
practice clinical medicine and overwhelming non-clinical daily routines 
prevent them from sharpening their clinical skills for disease control, 
which often leads to the relative low job satisfaction among disease 
control technical staff (Li et al., 2020). Graduates of top preventive 
medicine programs show little interest in working at CDCs (Hou et al., 
2018). Between 2002 and 2012, the number of personnel working at the 
disease control system reduced by 11.9% in China (Li et al., 2016). CDCs 
face great challenges in attracting qualified staff specialized in disease 
control. 

One may argue that disease detection is more related to the 
responsiveness of the disease surveillance system and less to clinical 
skills of preventive medicine graduates working at CDCs. After the SARS 
outbreak in 2003, China built an integrated web-based disease control 
and prevention information system, aiming to produce real time disease 
reporting from villages to the national CDC (Vlieg et al., 2017). The 
system does shorten the case reporting time for selected national noti-
fiable infectious diseases once the cases are identified (Jia and Yang, 
2020). However, identification and confirmation of suspected cases may 
take time under the existing surveillance system. This is particularly true 
for unknown diseases, such as COVID-19. As no clinically trained CDC 
staff with extensive disease control experience works in clinical settings, 
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CDCs’ passive reliance on mandatory or voluntary reporting of sus-
pected patients from health facilities will likely cause CDCs to lose 
golden opportunities to detect abnormal pattern of disease occurrence 
early. 

5. Strengthen preventive medicine for disease control in China 

It is imperative to reform preventive medicine training to strengthen 
the linkage between public health and clinical medicine. To achieve this 
goal, first, the curricula of clinical medicine for undergraduate preven-
tive medicine programs should be strengthened. The undergraduate 
program of preventive medicine should have the similar clinical training 
as that of clinical medicine to ensure that preventive medicine un-
dergraduates are adequately trained in clinical medicine. With 
enhanced clinical training, the government should rectify the eligibility 
regulation to allow preventive medicine graduates to obtain a certificate 
to practice clinical medicine in the field where public health in-
terventions play a significant role in reducing the disease burden, such 
as infectious diseases, non-communicable diseases, injuries, and 
maternal and child health. 

Second, the government should enhance residency training pro-
grams on preventive medicine in China. Although China has launched a 
pilot project of public health physician standard training in 10 provin-
cial CDCs since 2017, the training programs should incorporate more 
diverse curricula on public health (e.g. big data, public administration, 
and emergency responses) and provide more intensive clinical trainings 
to respond to increasing demand for interdisciplinary skills for disease 
control. For those who pursue a higher degree on preventive medicine, 
the training curricula should be more practice-oriented on both clinical 
medicine and public health. 

Finally, it is critical to provide clinical settings for preventive med-
icine physicians to sharpen their clinical skills for disease control. Public 
health physicians ought to be on the frontlines to battle diseases in both 
clinical and public health settings so that they can gain the first-hand 
experience in detecting and coping with disease outbreaks, designing, 
implementing, and evaluating public health interventions to control 
them. As most hospitals for treating infectious or occupational diseases 
are owned by the government, with more than 50% of disease control 
staff being public health (associated) physicians, China is in a unique 
position to create such a setting by integrating these hospitals with 
CDCs. This would provide a substantive platform for public health 
physicians to be vigilant detectors of diseases to break the barrier be-
tween prevention and treatment. 

6. Conclusion 

Existing undergraduate and graduate curricula for preventive med-
icine, the Medical Practitioner Act, and its supplemental eligibility 
regulations may unintentionally widen the gap between public health 
and clinical medicine and are potentially detrimental to disease detec-
tion and control. Strengthening clinical skills, rectifying the Medical 
Practitioner Act, and diversifying curricula on public health for pre-
ventive medicine graduates could serve as a start to build a more resil-
ient and capable disease control system in combatting unforeseen 
epidemic of diseases in the future. With COVID-19, it is likely that more 
SPHs will be established, more students will be interested in disease 
control, and enrollment in undergraduate and graduate preventive 
medicine programs will increase in China. Tsinghua University, one of 
the top universities in China, launched a school of public health in April 
2020 (Yuan, 2020), and several other leading universities are in the 
pipeline to establish one as well. This makes the reform of prevention 
medicine training more pressing to address potential challenges on 

human resources for the disease control system in China. 
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