
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Journal of the Formosan Medical Association 121 (2022) 1248e1256
Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.jfma-onl ine.com
Original Article
Patient delay in a coronavirus disease 2019
(COVID-19) outbreak in Tianjin, China from
January to February 2020

Chunxia Cao a,1, Yue Li a,1, Shaobo Fu b, Yongzhong Zhang a,
Ning Li a, Shike Hou a,*, Haojun Fan a,**
a Institute of Disaster Medicine, Tianjin University, Tianjin, 300072, PR China
b General Courses Department, Army Military Transportation University of PLA, Tianjin 300161, PR
China
Received 5 February 2021; received in revised form 10 May 2021; accepted 4 November 2021
KEYWORDS
COVID-19;
Patient delay;
Patient interval;
Fever clinics;
Spatial accessibility
* Corresponding author. Institute of
Republic of China. Fax: þ86 02287370
** Corresponding author.

E-mail addresses: houshike@tju.ed
1 Chunxia Cao and Yue Li contribute

https://doi.org/10.1016/j.jfma.2021.
0929-6646/Copyright ª 2021, Formosa
BY-NC-ND license (http://creativecom
Background: Patient delay of COVID-19 patients occurs frequently, which poses a challenge to
the overall epidemic situation. In this study, we aimed to evaluate the extent of patient delay,
explore its factors, and investigate the effects of patient interval on epidemic situation.
Methods: A retrospective cohort study was conducted with 136 COVID-19 patients in Tianjin,
China. Factors associated with patient delay were explored using logistic regression models.
The relationship was investigated by spearman correlation analysis and mean absolute error
between patient interval of lagging days and epidemic situation.
Results: The factors associated with patient delay of COVID-19 patients were mainly the im-
ported cases, the first presentation to a tertiary hospital, close contacts and spatial accessi-
bility to fever clinic. The longer the patient intervals of lagging days, the greater the
number of new-onset and confirmed cases in 3e4 and 5e7 days after the first day symptoms,
respectively.
Conclusion: Identification and quarantine of close contacts, promoting the spatial accessibility
to fever clinics and creating public awareness are crucial to shortening patient delays to flat
the curve for COVID-19.
Copyright ª 2021, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Introduction

Coronavirus disease 2019 (COVID-19) is an infectious dis-
ease caused by 2019 novel coronavirus (2019-nCoV).1,2 As of
February 2nd, 2021, the global number of confirmed cases
of COVID-19 has surpassed 102,584,351 including more than
2,222,647 deaths.3

Early detection and early reporting remain the leading
principles of prevention and control of COVID-19.4 Neverthe-
less, COVID-19 has no specific symptoms and it is difficult to
identify its symptoms for the public. It is reported that the
means of patient interval (PI), the time interval in days be-
tween the first symptomonset andfirst seeking care at a fever
clinic of COVID-19 patients, ranged from 2 to 4 days, in which
someone’s weremore than 10 days.5e8 The patient delay in PI
occurs frequently and poses an unprecedented challenge to
early detection and early reporting of COVID-19 patients.

Patient delay in seeking care among patients with infec-
tious diseases has been extensively studied, which increases
the risk of death and prolonged hospitalization.9e14 Under-
standing the factors associated with patient delays is of
paramount importance to accurately decrease fatality rate
andburdenofdiseases.The factors influencinghealth-seeking
behavior included demographic factors, patient’s condition,
psychological factors, family factors, social factors and med-
ical services.9,14 However, the factors involved in patient
delay to our knowledge are not clear in COVID-19 patients.

In addition, it is worth noting that, considering the
person-to-person transmission, previous studies indicated
the patients before quarantine and presentation have the
ability and possibility to transmit the virus to other sus-
ceptible people, and hence increase the risk of spatial
transmission and potential infection of COVID-19.15 Early
presentation and diagnosis of infectious diseases could
allow early quarantine of patients, thereby it could reduce
the potential for community communication and epidemic
size.16,17 Nevertheless, the research of the effect of patient
interval on transmission of COVID-19 is mostly model-based
theoretical studies by infectious disease dynamics the-
ory.18,19 Few epidemiological studies have examined it
based on the data of the real-world.

Here, we used data of COVID-19 patients collected by
the Health Commission and Centers for Disease Control and
Prevention (CDC) of Tianjin to comprehensively identify the
patient delay associated with COVID-19 patients and eval-
uate the extent of patient delay. We described and
analyzed the factors affecting patient delay in COVID-19
patients, with particular attention the socioedemographic
profiles, epidemiologic features, health seeking behaviors
and control measures. And another purpose of this study is
to investigate the association between the patient interval
of COVID-19 patients and COVID-19 epidemic situation. The
main findings shed new insight on the normalization in-
terventions and COVID-19 control.

Methods

Study setting and design

The study was carried out in Tianjin, China. The population
of the municipality is estimated at 15.6 million across its 11
1249
districts and 5 counties. The first COVID-19 patient was
detected in Tianjin on January 21, 2020. And subsequently
COVID-19 spread rapidly throughout 14 urban areas and
suburbs of Tianjin. There were 136 COVID-19 patients
(except for patients from overseas) in Tianjin (admission
data from January 21 to February 27, 2020), China. Since
February 27, there have been no newly reported COVID-19
confirmed cases in Tianjin in the following nearly 4 months.
We performed a retrospective cohort study of these COVID-
19 patients in Tianjin. This study sought to identify the
patient delay of COVID-19 patients, evaluate the extent of
patient delay, explore the factors associated with patient
delay, and investigate the PI effects on the spread of
COVID-19 epidemic based on the data of real-world.

Case definition

The patients were tested COVID-19 positive in laboratory
and confirmed according to the diagnostic and treatment
guidelines for COVID-19 issued by the Chinese National
Health Committee (Version 3e6). A suspect case is a
confirmed case if he or she has one of the following etio-
logical evidence. One is that positive result of COVID-19
nucleic acid test applying real-time fluorescent RT-PCR.
The other is genetic sequencing results are highly homolo-
gous to the known COVID-19.

Data source

The data of COVID-19 patients were obtained from the
website of the National Health Commission of Tianjin
(http://wsjk.tj.gov.cn/). The information of COVID-19 pa-
tients on this website was from epidemiological in-
vestigations by the CDC in Tianjin. All the data was checked
by two investigators.

Identification and evaluation of patient delay of
COVID-19 patients

Date of first symptom was defined as the date when the
patient noticed or recognized the primary symptoms
related to COVID-19 for the first time in this study. The
symptoms related to COVID-19 included the following signs:
fever, cough, fatigue and diarrhea, shortness of breath,
pneumonia, and other respiratory tract symptoms.20 Date
of first seeking care at a fever clinic was defined as the time
when a COVID-19 patient was first to seek care at a fever
clinic. At the fever clinics, patients would be quickly
confirmed. Once a subject was diagnosed as a suspect case,
the doctors of fever clinics would report to the National
Health Commission, and the subject would be isolate and
transfer promptly according to relevant procedures.

The PI was defined as the time (in days) between the
first symptom onset and first seeking care at a fever clinic.
In particular, PI was 0 days if the patient had no symptoms
at the time of diagnosis. PI was 0.5 days if the patient first
sought care at a fever clinic on the day of the first symp-
tom. We computed PI of each patient and divided the
cohort into two groups according to the median value of PI.
Patients with PI more than median value were considered
as the patient with patient delay.

http://wsjk.tj.gov.cn/
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Factors associated with the patient delay among
COVID-19 patients

The factors included: the socioedemographic profiles
(residence area, gender, age), epidemiologic features (the
imported COVID-19 patients, family cluster, social cluster),
control measures (contact-based surveillance, home quar-
antine, centralized quarantine), health seeking behaviors
(spatial accessibility to fever clinic, the tier of hospital
where the fever clinic was located), dates of key events
(first symptom, first seeking care at a fever clinic and
diagnosis) of patients (see methods in Supplementary
Materials).

PI effects on the COVID-19 epidemic in Tianjin

The source of infection on T day is not just the patients
with first symptoms on T day. Therefore, we added PI of
patients with first symptoms before T day to PI of T day and
then calculated the average cumulative PI on T day (ACPIT)
(see methods in Supplementary Materials). Our research
assumed that patients cannot infect susceptible persons
after quarantine. The patients quarantined before visiting
were excluded when calculating ACPIT. The COVID-19
epidemic situation we were concerned about included the
number of new-onset and newly reported COVID-19
confirmed cases per day. We evaluated the associations of
ACPIT and the number of new-onset or newly reported
COVID-19 confirmed cases after T day, allowing for poten-
tial lag effects of as long as 10 days, to explore the rela-
tionship between PI and epidemic situation a few days later
(Fig. 1).

Statistical analysis

Because some data (6, 4.41%) about PI were not recorded
for all participants, we performed multiple imputation to
address these missing values. We presented continuous
variables as medians and interquartile ranges (IQR). Cate-
gorical variables were described as counts and percentages
in each category.

We utilized c2 test to assess the relationship between
patient delay and control measures. Bivariate binary lo-
gistic regression models were utilized to examine the
Figure 1 PI of COVID-19 patients and COVID-19 epidemic situat

onset and first seeking care at a fever clinic of COVID-19 patients.
was the average per capita of PI of patients with first symptoms on
patients with first symptoms from Tet to T day.).
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relationship between each factor and patient delay. For the
evaluation of the independent associations with the patient
delay, factors with a P < 0.2 in univariate analysis were
included in a multivariate logistic regression model. An
automatic selection of the factors was performed in a
conditional backward process. Odds ratio (OR) and 95%
confidence interval (95% CI) were used to quantify the as-
sociation between the influencing factors and the patient
delay.

In order to explore the curve similarity between patient
delay of COVID-19 patients and epidemic situation of
COVID-19, we used spearman correlation analysis and mean
absolute error (MAE) to evaluate the association of ACPIT
and COVID-19 epidemic situation after T days, and further
explored the lagging time. Before MAE analysis, we trans-
formed the data by zero-mena normalization (see methods
in Supplementary Materials).

Linear regression models were used to further explore
the relationships between the lagging ACPIT and the
epidemic situation after square root transformation.

Multiple imputation was performed with SAS (Statistical
Analysis System) statistical software, version 9.4 (SAS Inc).
Other analyses were performed with SPSS (Statistical
Package for the Social Sciences) statistical software,
version 26.0 (SPSS Inc). The level of significance was set at
P < 0.05.

Results

Characteristics of COVID-19 patients

As of 27 February 2020, 136 COVID-19 patients had been
confirmed in Tianjin. Nearly four months since then, there
have been no COVID-19 patients in Tianjin (except for pa-
tients from overseas). On January 22, the National Health
Commission of Tianjin released a list of 47 fever clinics in
the city, which were located at 30 tertiary hospitals and 17
secondary hospitals (Fig. 2). Table 1 outlines the general
characteristics of COVID-19 patients in Tianjin, China.

Patient delay among COVID-19 patients

The median time of PI for COVID-19 patients in the study
was 1 day (IQR, 0.5e4 days) in Tianjin, China. Patients with
ion (PI was the time interval in days between the first symptom
The range of T was from January 14 to February 25, 2020. PItþ1

Tet day. ACPIT was the average per capita of cumulative PI of



Table 1 General characteristics of COVID-19 patients in
Tianjin, China.

Characteristics No close
contact

Close
contact

Total

Residence area, No. (%)

Urban 25 (28.1) 20 (42.6) 45 (33.1)
Suburban 60 (67.4) 25 (53.2) 85 (62.5)
Other provinces 4 (4.5) 2 (4.3) 6 (4.4)
Gender, No. (%)

Male 45 (50.6) 28 (59.6) 73 (53.7)
Female 44 (49.4) 19 (40.4) 63 (46.3)
Age, No. (%)

0-30 y 14 (15.7) 6 (12.8) 20 (14.7)
31-60 y 52 (58.4) 28 (59.6) 80 (58.8)
>60 y 23 (25.8) 13 (27.7) 36 (26.5)
First symptom onset, No. (%)

In January 60 (67.4) 16 (34.0) 76 (55.9)
In February 29 (32.6) 24 (51.1) 53 (39.0)
No symptom 0 (0.0) 7 (14.9) 7 (5.1)
Imported COVID-19 patients, No. (%)

Yes 28 (31.5) 5 (10.6) 33 (24.3)
No 61 (68.5) 42 (89.4) 103 (75.7)
Family Cluster, No. (%)a

Yes 47 (52.8) 36 (76.6) 83 (61.0)
No 42 (47.2) 11 (23.4) 53 (39.0)
Social Cluster, No. (%)a

Yes 30 (33.7) 11 (23.4) 41 (30.1)
No 59 (66.3) 36 (76.6) 95 (69.9)
Tier of hospital, No. (%)b

Secondary hospital 16 (18.6) 7 (17.5) 23 (16.9)
Tertiary hospital 70 (81.4) 33 (82.5) 103 (75.7)
Spatial accessibility,

median (IQR)c
2.8
(2.8, 5.3)

2.8
(2.5, 4.2)

2.8
(2.8, 5.1)

a Some COVID-19 patients had to do with both family clusters
and social clusters.
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PI � 1 day were considered as the patient with patient
delay. 7 (5.15%) patients had no symptoms at the time of
diagnosis, who were all diagnosed in February. 40 patients
(29.41%) first sought care at a fever clinic on the first day
symptoms. More than 60% of COVID-19 patients have pa-
tient delays ranging from 1 to 12 days (Fig. 3).

Factors associated with patient delay in all COVID-
19 patients

Factors attributing to patient delay in all COVID-19 patients
were explored using univariate and multivariate analysis.
The results suggested that patient delay was significantly
associated with residence area, the tier of hospital where
the fever clinic was located and whether patients were the
imported COVID-19 patients, close contact and social
cluster. In adjusted models, possibility of patient delay was
significantly lower among the imported COVID-19 patients
than local [AOR 0.177; 95% CI (0.053e0.592); P Z 0.005].
Patients with first visit to a tertiary hospital were related to
a higher risk of patient delay than those who first visited to
a secondary hospital after first symptom [AOR 3.400; 95% CI
(1.063e10.872); P Z 0.039]. These results are shown in
Fig. 4.

Patient delay of COVID-19 patients identified as
close contacts

47 (34.56%) COVID-19 patients were identified as close
contacts before first seeking care at a fever clinic. Table 1
summarizes the general characteristics of COVID-19 pa-
tients identified as close contacts in Tianjin. Among close
contacts, the patients without quarantine were more likely
to have patient delay than the quarantined (c2 Z 5.797,
P Z 0.016) (Supplementary figure). There was no
Figure 2 Distribution of 136 patients and 47 fever clinics in
Tianjin, China.

b Ten patients had missing values in the tier of hospital.
c The number of fever clinics per million population.
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statistically significant difference in the patient delay be-
tween patients with home and centralized quarantine
(c2 Z 2.500, P Z 0.114). However, the longest patient
delays were 9 days among the close contacts quarantined,
and it appeared in home quarantined people. Patient de-
lays for close contacts not quarantined were not statisti-
cally significant compared with those not identified as close
contacts (c2 Z 0.149, P Z 0.669).

Patient delay and its factors among COVID-19
patients identified as non-close contacts

In the univariate analysis, patient delays of COVID-19 pa-
tients who were non-close contacts were significantly
associated with residence area, age, the date of first
symptom onset, spatial accessibility to fever clinic and
whether patients were the imported COVID-19 patients and
social cluster (Fig. 4). In adjusted models, the possibility of
patient delays of the imported COVID-19 cases was signifi-
cantly lower than local [AOR 0.191; 95% CI (0.061e0.597);
P Z 0.004]. There was an association between patient



Figure 3 Patient interval of COVID-19 patients in Tianjin, China.

Figure 4 Univariate and multivariate analysis of factors associated with patient delay in COVID-19 patients in Tianjin (*: The
number of fever clinics per million population.).
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delay and spatial accessibility to fever clinic [AOR 0.783;
95% CI (0.611e1.004); P Z 0.054].
Effect of ACPIT on the number of new-onset
patients with COVD-19

Fig. 5A shows all correlation coefficients between the ACPIT
of lagging time and the number of new-onset patients were
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statistically significant (P < 0.01). The t was the number of
days accumulated from T day. When t was from 0 to 8, the
results of correlation and MAE analysis showed the ACPIT
had the highest correlation with the number of new-onset
patients in 3 or 4 days after the first day symptoms (T day).

To empirically validate the effect of PI on the number of
new-onset patients, we provided nine regression models.
Supplementary table outlines the results of the regression
analysis. All models indicated that the coefficients were
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significant (P < 0.01), suggesting that ACPIT had effect on
the number of new-onset patients. With an increase of 1
unit in the square root transformed ACPIT, the square root
transformed number of new-onset patients increased by
0.864e1.731 units in 3 or 4 days after the first day symp-
toms. In other words, the lagging time was 3 or 4 days.

Effect of ACPIT on the number of newly reported
COVID-19 confirmed cases

The findings showed all correlation coefficients between
ACPIT and the number of newly reported COVID-19
confirmed cases were statistically significant (P < 0.01).
When t was from 0 to 8, the results of correlation and MAE
analysis showed ACPIT had the highest correlation with the
number of new-onset patients in 4e7 and 5e7 days after
the first day symptoms (T day), respectively (Fig. 5B).

Supplementary table outlines the results of the linear
regression analysis of ACPIT and the number of newly re-
ported COVID-19 confirmed cases after T day. With an in-
crease of 1 unit in the square root transformed ACPIT, the
square root transformed number of newly reported COVID-
19 confirmed cases increased by 0.662e1.911 units in 5 or 7
days after the first day symptoms. Models confirmed that
the effect of PI on the number of confirmed cases was
significant, which suggested that one of keys to suppressing
the patient number was to shorten PI.

Discussion

The first goal of this study was to identify the patient delay
of COVID-19 patients, evaluate the extent of patient delay
and explore the factors associated with patient delay. We
found that more than 60% of patients did not visit the fever
clinic on the first day symptoms in Tianjin. Patient delays
ranged from 1 to 12 days. Factors mainly responsible for
patient delay included: socioedemographic profiles,
epidemiologic features, health seeking behaviors and con-
trol measures. The secondary objective of the study was to
Figure 5 Curve similarity between the epidemic situation an

number of new-onset patients and ACPIT of the lagging day; B: Cur
confirmed cases and ACPIT of the lagging day. All correlation coeffi
and lines represented the correlation coefficients of the epidemic s
points and lines represented the MAE of the epidemic situation a
indicated one day of the largest correlation coefficient or the sma
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investigate the PI effects on the spread of COVID-19
epidemic. We found that the longer the PI of COVID-19
patients, the greater the number of COVID-19 new-onset
and newly reported confirmed cases in 3e4 and 5e7 days
after the first day symptoms, respectively.

The key points in epidemiology of confirmed COVID-19
patients such as intervals between the first symptom onset
and first seeking care have been reported observed. The
median of patient interval was about 1e2 days consistent
with our findings in which the median of the interval was 1
day (IQR, 0.5e4 days).6,7 Note that, the health seeking
behavior we were concerned about is the first presentation
to a fever clinic. The implementation of the fever clinic
system was originally suggested by the Chinese authorities
during the severe acute respiratory syndrome (SARS)
epidemic in 2003, and it is also the unique special outpa-
tient service in the world.21 Fever clinics were upgraded
during the COVID-19 epidemic in 2020, which served for
screening, diagnosis of patients with suspected symptoms
and promptly transferring confirmed cases to the desig-
nated hospital.22,23 On January 22, the National Health
Commission of Tianjin released a list of 47 fever clinics in
the Tianjin. On February 18, the number of fever clinics
increased to 52. The use of fever clinics likely helped pre-
vent the spread of COVID-19.24

Several factors were found to be associated with patient
delay in the study districts. Among all COVID-19 patients,
prolonged patient delay has not been shown to be more
common in urban areas. The results may not be new since
urban residents have a higher level of knowledge and
recognition of COVID-19 than suburban residents.25e27 It
highlights routes to match control policies with the aim of
shortening the patient delay of suburban patients should be
concerned. Also, patient delay was significantly associated
with whether patients were the imported COVID-19 pa-
tients, close contacts and social cluster. These favorable
results have been attributed that Chinese authorities took
rapidly responsive strategies including patient finding and
quarantine of close contacts.28 Furthermore, we have
found that patients who go to the fever clinic of a tertiary
d ACPIT of the lagging day (A: Curve similarity between the
ve similarity between the number of newly reported COVID-19
cients were statistically significant (P < 0.01). The green points
ituation and ACPIT of the lagging day and their trends. The blue
nd ACPIT of the lagging day and their trends. The solid points
llest MAE under the same value of t.).
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hospital for the first presentation were more likely to
experience patient delay. It is possible that they had more
severe symptoms with patient delay. Therefore, they chose
to go to a tertiary hospital to seek more advanced level of
service.

The current literature showed psychology status would
be changed after becoming a close contact.29 And once one
person was defined as a suspect case, confirmed case or
asymptomatic infection, according to epidemiological sur-
vey, CDC would trace its close contacts. Among close con-
tacts, those who were tracked and quarantined before
symptoms were less likely to have patient delay. It suggests
that not only did they pay more attention to their symp-
toms, but also the management staff could send them to
hospital in time when they were quarantined. In addition,
regardless of whether it is centralized quarantine or home
quarantine during contact-based surveillance, these pa-
tients are less likely to have patient delay after contact-
based surveillance. However, since there was no long
delay in PI of patients with centralized quarantine, the
effect of centralized quarantine seems to be better. The
finding suggested patient delays for close contacts not
quarantined were not statistically significant compared
with those not identified as close contacts. Therefore,
identification and quarantine of close contacts can not only
prevent infection of susceptible persons, but also enable
patients to visit early.30,31

Among non-close contacts, we found that the probability
of patient delay increased markedly with age >30 years.
Particularly, the mental and physical conditions of the
elderly aged and classified as high-risk groups is more
vulnerable than younger groups, requiring more atten-
tion.32 Of concern is the fact that patients with onset in
February were more likely to have patient delay, compared
with patients with onset in January, though patients who
had no symptoms at the time of diagnosis were all diag-
nosed in February. Previous studies have shown that COVID-
19 patients were afraid of going to the doctor when they
first appeared unwell as the number of confirmed cases
continues to rise.33 Previous studies have shown positive
associations between a higher level of spatial accessibility
to hospital and lower possibility of patient delay.34 In
agreement with previous studies, our findings indicated
that there was an association between COVID-19 patient
delay and spatial accessibility to fever clinic. One of keys to
shorten PI is to promote the spatial accessibility to fever
clinic.

The COVID-19 patients are contagious before presenta-
tion and quarantine in the community. In particular, ac-
cording to the Chinese National Health Committee (Version
8), COVID-19 patients are highly infectious within 5 days
after the first day symptoms. The correlation analysis of
ACPIT on the number of new-onset and newly reported
COVID-19 confirmed cases after T day showed that all cor-
relation coefficients were statistically significant. The
longer the PI of COVID-19 patients, the greater the number
of COVID-19 new-onset and newly reported confirmed
cases. The result is consistent with the research of the
effect of patient interval on transmission of COVID-19 based
on infectious disease dynamics model.18 The results
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revealed that health seeking early is of considerable
importance for the control of COVID-19. ACPIT affected the
number of new-onset patients 3 or 4 days later. These re-
sults are consistent with findings of previous research that
the serial interval was 3e4 days.35e37 ACPIT had relation-
ship with the number of newly reported COVID-19
confirmed cases 5 or 7 days later. The interval between
these two lagging times is exactly the similar to the time
from onset to diagnosis.6

This study has several limitations. First, our findings
were based on data of COVID-19 patients in Tianjin where
the COVID-19 epidemic situation was in a low prevalence
state and aggressive measures were implemented. Simi-
larly, our work may not be generalizable to the situation in
entire China or other countries. Second, the main weakness
in our study, similar to that of other studies relying on
public data, was limited to the information collected on the
official website. The study lacked more detailed epidemi-
ological survey data, clinical symptoms and psychological
states of patients. Finally, our study did not consider the
asymptomatic infections and undocumented COVID-19
patients.

In conclusion, COVID-19 patient delay is associated with
socioedemographic profiles, epidemiologic features,
health seeking behaviors and control measures. Identifica-
tion and quarantine of close contacts, promoting the spatial
accessibility to fever clinic and creating public awareness
could be important in order to shorten PI of COVID-19 pa-
tients. The patient interval at a lag is also associated with
the number of patients. One of keys to flat the curve for
COVID-19 is to shorten PI.
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