
O R I G I N A L  R E S E A R C H

Perceptions Among Medical Staff in Community 
Health Centres of Coping Capacity Regarding 
Infectious Disease Epidemics: A Cross-Sectional 
Study in Shanghai, China

This article was published in the following Dove Press journal: 
International Journal of General Medicine

Yan Yang1,2,* 
Ning Chen3,* 
Mingwang Cheng1 

Chen Chen 4 

Huining Zhou 2 

Zhaoxin Wang2 

Wenya Yu2 

Jianwei Shi5,6

1School of Economics & Management, 
Tongji University, Shanghai, People’s 
Republic of China; 2School of Public 
Health, Shanghai Jiaotong University 
School of Medicine, Shanghai, People’s 
Republic of China; 3Tongji University 
School of Medicine, Shanghai, People’s 
Republic of China; 4Shanghai Jing ‘an 
District Jiangning Road Community 
Health Service Center, Shanghai, People’s 
Republic of China; 5Department of 
General Practice, Yangpu Hospital, Tongji 
University School of Medicine, Shanghai, 
People’s Republic of China; 6Department 
of Health Services Management, Shanghai 
Jiaotong University School of Medicine, 
Shanghai, People’s Republic of China  

*These authors contributed equally to 
this work  

Background: With the increasing risk of infectious disease outbreaks around the world, 
the role of community health centres (CHCs) in the prevention and control of epidemics 
has become increasingly prominent. This study aimed to examine the capacities, vulner-
abilities, and obstacles related to coping with infectious disease epidemics in Chinese 
CHCs.
Methods: A cross-sectional study was conducted in Shanghai CHCs. Stratified random 
sampling was used to select 48 CHCs, and 2460 medical staff members responded to 
questionnaire surveys. ANOVA and multivariate analysis were used to evaluate the 
current situation and main obstacles regarding CHC medical staff members’ perceptions 
of their capacity to cope with infectious disease epidemics.
Results: The scores for regulation awareness (mean= 3.64, SD= 0.02) and detection/ 
reporting ability (mean= 3.66, SD= 0.02) were lower than the score for the ability to 
handle an epidemic (mean= 3.79, SD= 0.02). After controlling for covariates, working in 
a traditional Chinese medicine (β= −0.63, P= 0.002) or medical technology department 
(β= −0.60, P= 0.002), not having participated in emergency exercises (β= −0.78, P< 
0.001), and not having participated in emergency training (β= −0.59, P= 0.01) were 
associated with lower scores on all three domains. Those with senior professional titles 
reported relatively high levels of ability to handle an epidemic (β= 0.21, P= 0.01). 
Female workers reported relatively low regulation awareness (β= −0.11, P= 0.02) and 
detection/reporting ability (β= −0.11, P= 0.01).
Conclusion: The three emergency response abilities of CHC medical workers 
differed based on the medical worker’s sex, department, and title, indicating the 
need for targeted scientific emergency exercises and training for infectious 
disease outbreaks. Moreover, there is a need to improve the relevant policies and 
equipment.
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Plain Language Summary
What is Known on This Topic?

● There is an increasing risk of outbreaks of infectious diseases wordwide.
● The capacity of CHCs to cope with infectious disease outbreaks is essential 
and deserves more attention.
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● Chinese CHCs have deficiencies with regard to cop-
ing infectious disease epidemics.

What This Study Adds?
● The ability of community medical staff to cope with 
the outbreak of infectious disease was measured in the 
aspects of regulation awareness, detection/reporting 
ability and handing ability.
● The scores for regulation awareness and detection/ 
reporting ability were lower than the score for the 
ability to handle an epidemic.
● The three emergency response abilities of CHC 
medical workers differed based on the medical work-
er's sex, department, and professional title.
● To address outbreaks of infectious diseases, it is 
important to perform targeted scientific emergency 
exercise and training.
● It is important to improve emergency equipment at 
CHCs and generate targeted empergency response 
plans for infectious disease outbreaks.

Introduction
Many countries have an epidemic outbreak prevention and 
control system with clear institutional provisions and 
responsibilities for health institutions at all levels. 
However, in the actual emergency response to an epi-
demic, the role of primary medical institutions is more 
complex. Many developed countries have relatively 
sound emergency response systems for primary medical 
institutions. For example, in response to COVID-19,1 

Singapore’s public health preparedness clinics have been 
tasked with distributing drugs, administering vaccines 
from national stockpiles, and providing subsidized treat-
ment. In Singapore’s established community-wide acute 
respiratory infection surveillance system,2 these clinics 
are responsible for closely monitoring health personnel 
and patients and reporting cases to the Ministry of 
Health. When suspected cases are detected, centralized 
screening, contact tracing, telephone monitoring, and iso-
lation are planned, with public health preparedness clinics 
providing specialized isolation facilities for quarantined 
individuals who cannot be isolated at home.2 If necessary, 
confirmed cases are referred to an infectious disease facil-
ity for evaluation and admission through the Singapore 
Emergency Hotline (995). In the United Kingdom, general 
practitioners assess and manage most confirmed COVID- 
19 cases remotely during the epidemic and, if necessary, 
conduct face-to-face visits in designated locations (ie, 

general practitioners’ offices or isolation centres) or at 
the patient’s home.3,4 General practitioners divide undiag-
nosed isolated patients into those with urgent care needs 
and those requiring basic routine care, conducting follow- 
up as required.5,6

Under the Chinese system, primary responsibility for 
the prevention and control of infectious diseases lies 
with the Centre for Disease Control and Prevention. 
However, the participation of community health centres 
(CHCs) is limited. After the SARS outbreak in 2003, 
China issued The Guidelines for the Preparation of 
Community (Township) Emergency Plans for Public 
Health Emergencies (Trial), which specified the responsi-
bilities of CHCs in response to public health incidents 
such as infectious disease emergencies.7 Before the 
COVID-19 outbreak, Key Points of Primary Health Care 
in Shanghai 2020, issued by the Shanghai Municipal 
Health Commission, indicated that CHCs should play 
a role in the epidemic prevention and control network by 
participating in surveillance and reporting, the isolation 
and referral of patients with suspected cases, and commu-
nity health education.8 However, during the epidemic, 
CHCs have been hindered by vulnerabilities such as 
a lack of emergency funds and supply reserves, insufficient 
professional and technical personnel, and limited means of 
disseminating information, which have constrained their 
ability to participate in epidemic prevention in the 
community.

In terms of the existing literature, some qualitative 
studies have pointed out the roles and deficiencies of 
Chinese CHCs with regard to the prevention and control 
of infectious diseases. For example, prior research sum-
marized the role of CHCs in health education, infectious 
disease prevention and control training, community super-
vision and guidance, epidemic situation monitoring, and 
other aspects of infectious disease prevention and control.9 

In an investigation of infectious disease prevention and 
control in 90 CHCs, the researchers concluded that CHCs 
currently have deficiencies in health education, the man-
agement of continuous monitoring of the epidemic situa-
tion and the population, infection source detection, and 
vector control.10 There is also evidence that CHCs have 
been hindered by similar shortages during the COVID-19 
epidemic.11 To date, no quantitative studies have assessed 
the emergency response capability of CHC medical per-
sonnel in the case of an infectious disease outbreak.

The purpose of this cross-sectional study was to ana-
lyse the regulation awareness, detection and reporting 
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ability, and handling ability of community medical staff in 
response to a communicable disease outbreak and to iden-
tify the key obstacles to an adequate response under the 
existing system. This study was conducted in Shanghai, 
which is the region in China with the highest level of 
development of the primary health system and can there-
fore serve as an example, providing a reference for 
improving the infectious disease prevention and control 
capacity of primary medical institutions elsewhere.

Methods
Data Source
This study was conducted in Shanghai. All administrative 
districts in Shanghai were categorized as urban, suburban, 
or rural, and stratified random sampling was used to select 
16 CHCs in each type of district. All medical staff mem-
bers in the selected CHCs were administered the question-
naire survey. A total of 2630 questionnaires were 
collected, including eight questionnaires with inconsistent 
or illogical answers and 162 from respondents who were 
not involved in epidemic prevention and control. 
Ultimately, 2460 valid questionnaires were retained, yield-
ing an effective response rate of 93.54%.

Measurements
Following China’s Novel Coronavirus Pneumonia 
Diagnosis and Treatment Plan (Trial, Fifth Edition),12 we 
designed the Questionnaire on the Emergency Capacity of 
Community Health Centres under Epidemic Situations 
(ECCHC). The questionnaire was modified and improved 
through the Delphi method and other expert guidance. Our 
survey comprised three aspects of coping capacity during 
infectious disease epidemics: 1) awareness of laws and 
policies pertaining to the responsibilities of CHCs during 
infectious disease epidemics; 2) the ability to detect, 
report, and refer cases of infectious diseases (patient clas-
sification, reporting time, epidemiological investigation 
methods, reporting procedures, fever surveillance in the 
clinic, and preservation of patient samples); and 3) the 
ability to handle an infectious disease outbreak (self- 
protection measures, prevention of in-hospital infection, 
psychological adjustment, and patient follow-up manage-
ment). A five-point Likert-type scale was used, with the 
following response options: 1= complete ignorance; 2= 
little knowledge; 3= basic knowledge; 4= familiar; and 
5= very familiar. The score for each domain was calcu-
lated as the mean score of all items in that domain. Higher 

scores correspond to better emergency response ability 
among the surveyed community health workers. The ques-
tionnaire also included items related to social and demo-
graphic characteristics, such as the staff member’s sex, 
age, educational background, professional title, depart-
ment, and number of years spent working in the medical 
institution (see Appendix A for full questionnaire).

From February 15 to February 29, 2020, we con-
ducted a preliminary investigation. We distributed the 
questionnaire to all medical staff members in the selected 
CHCs through our professional network, and collected 
a total of 171 qualified questionnaires. To assess consis-
tency, we calculated Cronbach’s α (0.957), which showed 
that the questionnaire had good reliability. Exploratory 
factor analysis was carried out on the items in the three 
domains described above, and the Kaiser–Meyer–Olkin 
(KMO) and Bartlett’s test results showed that the items 
were suitable for factor analysis (KMO= 0.968, P< 
0.001). Principal component analysis with orthogonal 
rotation was conducted using the maximum variance 
method to obtain the component matrix after rotation. 
Each item was screened by referring to the common 
degree and factor load value. Three factors were extracted 
from the 16 questionnaire items, and the cumulative fac-
tor contribution rate was 83.58%. Each item had a strong 
loading on the corresponding factor, with loadings ran-
ging from 0.352 to 0.816. Confirmatory factor analysis 
was used to compare the fit indices between the theore-
tical hypothesis model and the competing model. The fit 
indices of the theoretical model were better than those of 
the competing model. After correction, the chi-square 
value for the final measurement model was 3260.315 
(P< 0.001), the RMSEA was 0.115, and the SRMR was 
0.034. The fit indices all ranged from 0.90 to 1.00: NFI = 
0.937, IFI = 0.938, TLI = 0.924, and CFI = 0.938. The 
consistency between each item and the relevant factor 
ranged from 0.764 to 0.937, indicating that the structural 
validity of the final revised measurement model was 
good. Therefore, we proceeded with administering the 
formal questionnaire survey from March 1 to March 31, 
2020.

Statistical Analysis
The data were collected electronically and analysed with 
SPSS version 23.0 using frequency distribution tables, 
analysis of variance (ANOVA), and multivariate linear 
regression. The significance level was set at P< 0.05. 
Before one-way ANOVA, the Kolmogorov–Smirnov test 
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and Levene’s test were used to test for normality and 
homogeneity of variance, respectively. The test results 
showed P> 0.05, indicating that the samples met the 
assumptions of normality and homogeneity of variance. 
Analysis of covariance was used to compare scores for the 
three domains (regulation awareness, detection and report-
ing ability, and epidemic-handling ability) with the total 
score. Multivariate linear regression was performed to 
explore the relationships of emergency training and exer-
cises with the three ECCHC domain scores and the total 
score, controlling for the respondents’ socio-demographic 
characteristics. Four multivariate linear regression models 
were used to explore the factors associated with these 
ECCHC scores.

Results
As shown in Table 1, among the respondents, 41.63% 
worked in a suburban area, 77.85% were women, 
40.08% were aged 30–39 years, 75.73% had a bachelor’s 
degree, 53.29% held an intermediate professional title, 
33.82% worked in general practice departments, and 
41.02% had worked in the CHC for 5 to 15 years. In 
terms of participation in emergency exercises and training 
for public health emergencies involving infectious dis-
eases, 87.85% and 84.63% of the selected CHCs, respec-
tively, participated in scheduled emergency exercises and 
training each year. Among the respondents, 80.53% had 
participated in emergency exercises, and 93.01% had par-
ticipated in emergency training before the time of the 
survey.

Table 2 compares the three domain scores and the total 
ECCHC score according to the participants’ socio- 
demographic characteristics. The mean scores for all 
three domains ranged from 3 (basic understanding) to 4 
(familiar), indicating that the surveyed medical staff mem-
bers had a basic level of coping capability in the case of an 
infectious disease outbreak, although their level of 
familiarity was not high. However, the respondents’ self- 
assessments of their infectious disease regulation aware-
ness and detection/reporting ability were lower than their 
self-assessments of their ability to handle infectious dis-
ease outbreaks, indicating the need to strengthen their 
basic knowledge of infectious diseases and their ability 
to detect and report infectious diseases. Furthermore, 
respondents with senior professional titles and those work-
ing in nursing departments were more likely to have 

Table 1 Socio-Demographic Characteristics of the Respondents 
(N = 2460)

Variable Group N %

Socio-demographic characteristics

District Urban 710 28.86
Suburban 1023 41.63

Rural 726 29.51

Sex Male 545 22.15

Female 1915 77.85

Age (years) 20–29 429 17.44

30–39 986 40.08
40–49 851 34.59

≥50 194 7.89

Education Junior college or below 466 18.94

Bachelor 1863 75.73

Master or above 131 5.32

Professional title Junior 981 39.89

Intermediate 1311 53.29
Senior 168 6.83

Department General practice 832 33.82
Prevention and 

health care

361 14.67

Traditional Chinese 
Medicine

196 7.97

Rehabilitation medicine 59 2.40

Medical Technology 212 8.62
Nursing 471 19.15

Other 329 13.37

Working years (years) Less than 5 721 29.31

5–15 1009 41.02

16–25 519 21.10
>26 211 8.57

Yearly emergency 
exercises

Yes 2161 87.85
No 84 3.42

Not sure 215 8.74

Participation in 

emergency exercises 

before 2020

Yes 1981 80.53
No 479 19.47

Yearly emergency training 0 70 2.85

1 685 27.85
2 754 30.65

3 171 6.95

4 472 19.19
Not sure 308 12.52

Participation in emergency 

training before 2020

Yes 2288 93.01

No 172 6.99
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Table 2 Comparison of ECCHC Scores by Participant Characteristics (N = 2460)

Variable Group Regulation 
Awareness Mean 

(SD)

Detection and Reporting 
Ability Mean (SD)

Handling 
Ability Mean 

(SD)

Total Mean 
(SD)

Socio-demographic characteristics

District Urban 3.63 (0.03) 3.67 (0.03) 3.78 (0.03) 11.08 (0.10)

Suburban 3.64 (0.03) 3.66 (0.03) 3.79 (0.03) 11.09 (0.08)

Rural 3.64 (0.04) 3.67 (0.03) 3.79 (0.03) 11.09 (0.10)

Sex Male 3.71* (0.04) 3.73 (0.04) 3.80 (0.04) 11.24 (0.12)

Female 3.61 (0.02) 3.64 (0.02) 3.78 (0.02) 11.04 (0.06)

Age (years) 20–29 3.54 (0.05) 3.60 (0.05) 3.70 (0.05) 10.84 (0.14)

30–39 3.63 (0.03) 3.67 (0.03) 3.79 (0.03) 11.09 (0.08)

40–49 3.68 (0.03) 3.68 (0.03) 3.83 (0.03) 11.19 (0.08)

≥50 3.67 (0.07) 3.71 (0.07) 3.78 (0.06) 11.17 (0.18)

Education Junior college or below 3.61 (0.04) 3.60 (0.04) 3.71 (0.04) 10.92 (0.12)

Bachelor 3.65 (0.02) 3.68 (0.02) 3.81 (0.02) 11.14 (0.06)

Master or above 3.54 (0.07) 3.64 (0.07) 3.77 (0.07) 10.95 (0.19)

Professional title Junior 3.56 (0.32) 3.60 (0.03) 3.70 (0.03) 10.86 (0.09)

Intermediate 3.68 (0.02) 3.70 (0.02) 3.83 (0.02) 11.22 (0.07)

Senior 3.68** (0.08) 3.73* (0.73) 3.94*** (0.07) 11.36** (0.21)

Department General practice 3.69 (0.03) 3.75 (0.03) 3.85 (0.03) 11.29 (0.09)

Prevention and health 

care

3.69 (0.05) 3.72 (0.05) 3.80 (0.04) 11.20 (0.13)

Traditional Chinese 

Medicine

3.50 (0.06) 3.49 (0.06) 3.69 (0.06) 10.67 (0.17)

Rehabilitation medicine 3.64 (0.13) 3.55 (0.13) 3.77 (0.13) 10.96 (0.36)

Medical Technology 3.51 (0.07) 3.50 (0.06) 3.61 (0.06) 10.63 (0.18)

Nursing 3.70** (0.04) 3.75*** (0.05) 3.86*** (0.04) 11.31*** (0.12)

other 3.52 (0.05) 3.51 (0.05) 3.68 (0.05) 10.71 (0.15)

Working years (year) Less than 5 3.56 (0.04) 3.63 (0.03) 3.75 (0.03) 10.95 (0.10)

5–15 3.63 (0.03) 3.65 (0.03) 3.76 (0.03) 11.04 (0.08)

16–25 3.72 (0.04) 3.73 (0.04) 3.85 (0.04) 11.29 (0.11)

>26 3.72* (0.07) 3.71 (0.06) 3.85 (0.06) 11.29 (0.17)

Emergency exercises and training for public health emergencies involving infectious diseases

Yearly emergency exercises Yes 3.71*** (0.02) 3.73*** (0.02) 3.84*** (0.02) 11.28*** (0.06)

No 3.17 (0.09) 3.26 (0.81) 3.45 (0.08) 9.88 (0.24)

Not sure 3.07 (0.05) 3.16 (0.02) 3.35 (0.05) 9.58 (0.14)

Participation in emergency 

exercises before 2020

Yes 3.76*** (0.02) 3.78*** (0.02) 3.88*** (0.02) 11.41*** (0.06)
No 3.12 (0.04) 3.22 (0.04) 3.41 (0.04) 9.74 (0.10)

Yearly emergency training 0 3.17 (0.12) 3.18 (0.11) 3.34 (0.11) 9.69 (0.33)

1 3.49 (0.03) 3.53 (0.03) 3.67 (0.03) 10.70 (0.09)

2 3.74 (0.03) 3.76 (0.03) 3.87 (0.03) 11.37 (0.09)

3 3.96 (0.06) 3.94 (0.06) 4.03 (0.06) 11.92 (0.18)

4 3.97*** (0.05) 3.99*** (0.04) 4.07*** (0.04) 12.03*** (0.13)

Not sure 3.12 (0.05) 3.19 (0.05) 3.37 (0.49) 9.68 (0.13)

Participation in emergency 

training before 2020

Yes 3.69*** (0.02) 3.71*** (0.02) 3.83*** (0.18) 11.23*** (0.05)
No 2.94 (0.06) 3.06 (0.06) 3.23 (0.06) 9.23 (0.16)

Total 3.64 (0.02) 3.66 (0.02) 3.79 (0.02) 11.09 (0.05)

Notes: ECCHC stands for Questionnaire on the Emergency Capacity of Community Health Centres under Epidemic Situations; *P < 0.05; **P < 0.01; ***P < 0.001.
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higher ECCHC scores on the three domains and overall 
than respondents with junior or intermediate professional 
titles and those working in other departments. In addition, 
men and medical personnel who had worked at the CHC 
for more than 26 years had relatively high scores on basic 
knowledge of infectious diseases. The interviewed medical 
staff members who worked at CHCs that carried out 
emergency exercises and training regarding infectious dis-
eases and those who participated in these programs had 
higher scores on the three domains and higher total 
ECCHC scores than CHC medical staff members who 
did not participate in emergency exercises or training. 
Medical staff members’ total scores and their scores on 
the three domains were significantly higher at CHCs that 
conducted more frequent emergency trainings.

As shown in Table 3 (Model 4), the results of 
a multiple linear regression model showed that the regular 
administration of emergency exercises or trainings pertain-
ing to infectious disease outbreaks at CHCs and individual 
staff member participation in these programs were signifi-
cantly correlated with the total ECCHC score. Compared 
with working in other departments, working in traditional 
Chinese medicine (β= −0.63, P=0.002) or medical tech-
nology (β= −0.60, P=0.002) departments was associated 
with a lower total ECCHC score. The results of models 
1–3 showed that the participants’ scores on the three 
dimensions of the ECCHC (regulation awareness, detec-
tion and reporting ability, and ability to handle an epi-
demic) tended to be consistent with the total score. More 
specifically, models 1–3 showed that medical workers in 
traditional Chinese medicine or medical technology 
departments had lower scores on all three domains and 
that participation in emergency exercises or training per-
taining to infectious diseases was significantly positively 
correlated with each of the three domain scores. 
Furthermore, medical workers with senior professional 
titles were more likely to have a higher scores on their 
ability to handle an epidemic (β= 0.21, P=0.01) than work-
ers with junior or intermediate professional titles, and 
female medical workers were more likely to have lower 
scores on regulation awareness (β= −0.11, P=0.02) and 
detection/reporting ability (β= −0.11, P= 0.01) than male 
workers.

Discussion
With the increasing risk of infectious disease outbreaks 
around the world, the role of CHCs in the prevention and 
control of the community transmission of infectious 

diseases has become increasingly prominent. Although 
CHCs’ functions with regard to epidemic prevention and 
control have been clarified, some vulnerabilities remain in 
their actual response to infectious disease outbreaks. We 
compared ECCHC domain scores in different regions of 
Shanghai and found that the scores for all domains were 
moderately high, which indicates that the surveyed medi-
cal staff members had a basic foundation with regard to 
the emergency response to an infectious disease outbreak. 
This finding can be explained by the early participation of 
Shanghai’s CHCs in the development of basic public 
health services. Because of that early participation, the 
public health services involved in handling infectious dis-
eases, such as health education services and the system of 
managing infectious diseases in the community, are rela-
tively mature. We also found that participating in training 
and exercises pertaining to the emergency response to an 
infectious disease outbreak had a significant positive 
impact on the respondents’ total scores and domain scores. 
Furthermore, community medical staff members with 
senior professional titles had relatively stronger abilities 
to handle emergency outbreaks of infectious diseases, 
likely because of their high levels of professional skill 
and robust clinical experience. Moreover, male medical 
workers scored higher than female workers regarding reg-
ulation awareness and detection/reporting ability. 
Therefore, assigning responsibilities to medical workers 
according to their professional title may improve the effi-
ciency of epidemic prevention and control measures in 
CHCs’ response plans for major infectious diseases. It is 
also worth noting that the average scores on regulation 
awareness and detection/reporting ability were lower than 
the average score on the ability to handle an infectious 
disease epidemic.

The relative weakness of the awareness of regulations 
regarding infectious diseases may suggest that community 
health workers lack specific knowledge of or experience 
with infectious diseases. In terms of educational content, 
training programs in CHCs conducted based on the profes-
sional knowledge available at the individual centres, and 
higher levels of specialization among medical staff mem-
bers correspond to less complete mastery and a reduced 
ability to apply their professional skills outside of their 
specializations. For workers in traditional Chinese medi-
cine or medical technology departments, emergency train-
ing was offered less frequently and was less relevant and 
of poorer quality than the training available to medical 
personnel working in other departments, which may have 
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exacerbated the differences between departments in terms 
of their ability to respond to emergencies regarding infec-
tious diseases. Finally, because of the lack of education 
and training, the basic level of professional knowledge and 
comprehensive ability to respond to an outbreak of an 
infectious diseases are not high among CHC staff mem-
bers, which hinders the community-level response to such 
an outbreak.13–15 Prior studies have suggested that to 
improve the response capacity of staff members in non- 
clinical departments and CHC personnel who lack experi-
ence in the prevention and control of infectious diseases, it 
is necessary to strengthen systematic training, professional 
skills training, and continuing education, especially that 
pertaining to the prevention and control of infectious 
diseases.16–18

The low scores for the capacity to detect and report 
cases of infectious disease may suggest that community 
health workers lack the training and experience needed to 
respond to infectious disease outbreaks. In Shanghai and 
other parts of China, CHCs independently carry out infec-
tious disease detection and are obligated to report any 
detected cases to the Centre for Disease Control and 
Prevention. Timely, science-based, and orderly prevention 
and control measures taken by communities can quickly 
and effectively control an epidemic and reduce the pressure 
on hospitals; CHCs are important for directly and effec-
tively guiding communities through the implementation of 
epidemic prevention and control measures.19 However, dur-
ing the COVID-19 pandemic in China, professional testing 
equipment was lacking at the community level. CHCs were 
required to perform additional sampling and deliver those 
samples for testing, although the medical staff members in 
some departments, such as the traditional Chinese medicine 
and medical technology departments, had no relevant 
experience or training. In this context, the testing capacity 
was limited. In terms of the reporting system, although 
China has built the world’s largest “online direct reporting 
system”,20 this system does not allow for early warnings. 
Because this direct network reporting system is not con-
nected to the hospital information system, telephone or 
email reporting is used for the actual declaration process, 
resulting in a lack of sensitivity with regard to identifying 
the original source of the infection. Furthermore, only 
known infectious diseases are reported, which increases 
the difficulty of emergency reporting. Additionally, because 
of the lack of emergency exercises using the direct network 
reporting system, only those working in respiratory 

departments and fever outpatient clinics are familiar with 
the system; many clinical front-line primary medical staff 
members know very little about this system, and the lack of 
knowledge is even more pronounced among those in non- 
clinical departments. In the context of the broader medical 
establishment in China, large hospitals continue to expand, 
while the primary care capacity remains insufficient. 
Therefore, in the early stage of an infectious disease out-
break, community medical workers find it difficult to detect 
the onset of a cluster among patients with common symp-
toms such as fever and cough who seek medical treatment 
at the CHC. In addition, the unclear hierarchical structure 
with regard to diagnosis and treatment leads to patients 
seeking care in an unsystematic and scattered way, which 
resulted in disorder in the medical treatment system after 
the outbreak of the COVID-19 epidemic and an insufficient 
ability of CHCs to report and refer cases. On the basis of 
international experience, effective planning can help CHC 
medical personnel take reasonable measures to mitigate the 
spread of an epidemic, especially in the early stage of an 
epidemic of a disease with an unknown cause, which could 
benefit both the community and the medical personnel.21,22 

In addition, effective initial consultations in the community, 
a two-way referral system, and a system focused on family 
medicine could improve CHCs’ prevention and control 
capacity during outbreaks of major infectious diseases.21 

Family medicine practices are especially well positioned 
to improve the efficiency of epidemic prevention and con-
trol by increasing the compliance of community residents 
with disease screening, isolation, and management mea-
sures by promoting public awareness and providing educa-
tion and psychological counselling related to infectious 
diseases.23–26

Several study limitations must be taken into account. 
First, although the items used to measure awareness and 
ability with regard to infectious diseases were developed 
using careful expert consultation and confirmatory test-
ing, the reliability and validity of these measures still 
need to be evaluated and improved through a large 
number of experiments. Second, the survey data used 
in this study were based entirely on self-report and thus 
may be subject to recall bias. Third, although the sample 
of medical staff members who completed the ECCHC 
was randomly selected in this cross-sectional study, we 
excluded respondents who were not involved in epi-
demic control and prevention, which may have caused 
sample selection bias.
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Conclusion
Respondents in Shanghai’s CHCs generally reported 
a moderately high score with regard to their emergency 
response ability. However, their scores on the three 
domains differed based on their sex, department, and pro-
fessional title, indicating the need for targeted scientific 
emergency exercises and training programs. Additionally, 
the relevant policies and equipment should be improved, 
including more scientific emergency planning, more ade-
quate testing facilities, the better use of CHCs as the first 
point of contact with the community, the construction of 
a dual referral system, and a greater level of reliance on 
family medicine practices. These improvements are neces-
sary to ensure that CHCs act as the first line of defence 
with regard to epidemic prevention and control.
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