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The Transmission Panorama and Epidemic Characteristics
of SARS-CoV-2 of Jining City of China
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Introduction: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has spread in hundreds of countries
and made millions of people infected and more than two hundred thousands of death.

Methods: This study retrospectively analyzed the data for the SARS-CoV-2 epidemic which ranged from Jan 24 to
Feb 16, 2020. The source of the data was the reports about SARS-CoV-2 issued by the authority of Jining City. The
materials, the traveling history, the transmission, the gender, and the age of the infected persons were deeply
analyzed.

Results: There were 52 cases with SARS-CoV-2 infection in Jining City, including 20 females (38.5%). The average
age for the infected persons was 45.3 years, and the cases numbers of the age stage of 31-40 and 41-50 years were
all 14 cases with a total proportion of 53.8%. 23 cases were the primary infectors and 14 persons had obvious
traveling experience in other provinces. There was one event of four generations of transmission; most of the
primary infectious persons did not transmit the virus to others.

Conclusion: Jining City has the relative specific epidemic characteristic of SARS-CoV-2. This character of restricted

transmission indicates that the prevention strategy is effective and worthy to learn.
Keywords: SARS-CoV-2, transmission panorama, epidemic, Jining City

Introduction

Currently, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has spread in
hundreds of countries and made millions of
people infected and more than two hundred
thousands of death (1). In this pandemic, lots of
cities in the world have been invaded by the
virus; and among them, there are some cities of

China at the primary stage of the epidemic.
As we have known, Wuhan is the epidemic
epicentral in China, and many other cities of
and out of Hubei Province are involved (2), such
as Huanggang, Shanghai, Hangzhou, and so
on. The epidemic and clinical characteristics of
SARS-CoV-2 infection in first-tier cities have
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SARS-CoV-2 of Jining City of China

been described in some reports (3, 4). However,
relatively few reports about virus transmission in
the little cities.

As one of sixteen prefecture-level cities of
Shandong province, Jining City belongs to a
third-tier city in China. However, it is famous
in the world for Confucius’ hometown — Qufu
which is a county that belongs to Jining. In
this pandemic of SARS-CoV-2, Jining can not
escape by a piece of sheer luck. In this article,
we retrospectively collected and analyzed
the epidemic data related to SARS-CoV-2,
further presented the transmission panorama
and demographic characteristics of the city, and
hope to pose some information or ideas for
future relative researches on the aspects of
prevention, control, and epidemic analysis.

Materials and Methods

According to the reports of Jining Municipal
Health Committee, Rencheng District Health
Committee of Jining City, and other local
authority's media, the detailed information
relates to the cases infected with SARS-CoV-2
was collected, and analyzed. The date range
was from Jan 24 to Feb 16, 2020. The informed
consent form was signed by all the objects.

Ethical Statement

This study is supported by the Research
Fund for Academician Lin He New Medicine
(JYHL2018FMS08), and the Project of scientific
research support fund for teachers of Jining
Medical University (JYFC2018FKJ023). The study
has been approved by the Ethic Committee.

Results
The Distribution of the Cases with SARS-CoV-2

Twenty-two cases with SARS-CoV-2 infection
were reported in Jining City to date. In the
total 11 counties or districts, except Weishan,
Liangshan, and Yutai County, there were
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different numbers of infectious cases in the
remainder 8 administrative regions. The urban
district of Jining City, Qufu City, and Yanzhou
District were the top three regions with a
higher number of infected cases, and the
cases number was 22, 14, and 8, respectively
(Figure 1).

i

Qur; y Sishui County
| Cay. TN Case:2
TH T N

- T N

= ¥ = ‘qﬁ L \
_ B = \ | T -
FE )J)gE & 7
= 2 ]
L0 R Zoucheng City

5 == S Case:1

= -

= = - !
M ’( 1

g o ¥

Ayumay) S;ng
Sl
/
7
Y,

o=,

Figure-1. The urban district of Jining City, Qufu City, and
Yanzhou District

The Basic Materials

The confirmed dates for 52 cases with SARS-
CoV-2 infection were ranged from Jan 24 to
Feb 16, 2020. Among the cases, 14 infected
persons had traveling experiences in the cities
out of Shandong Province, and the involved
cities included Wuhan, Chongging, Zhengzhou,
Hankou, Beijing, Chengdu, and so on (Table 1).

The Membership Analysis

There was 20 female in 52 cases, and the
percentage was 38.5%. 37 persons infected
with SARS-CoV-2 came from the city including
Jining City and its affiliated counties and
districts; the ratio was high to 71.2%. 5 persons
came from town (9.6%) and 10 persons (19.2%)
came from the countryside. Most of the
infected cases had no traveling history to other
provinces (38, 73.1%). The detailed analysis was
shown in Figure 2.
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The Age Distribution

In the infected population, the eldest age was
91, and the youngest age was only 4. The cases
numbers of the age stage of 31-40 and 41-50
years were all 14 cases, and the total proportion
was 53.8%. 16 persons were older than 50 years
and the percent was 30.7%. The sum for the
persons aged older than 71 years and less than
10 years was 6 (11.5%) and 3 (5.8%), respectively.
There was no case at the age stage of 11-20
years (Figure-3).
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Figure-3. Different age stages of the cases

The Graphics for the Infection Route
According to the infectious source, confirmed
date, and the relationship between the infected
persons, graphics were drawn out to reflect the
transmission of SARS-CoV-2 in Jining City
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(Figure 4). There were 23 cases in the primary
generation. The number for the second, third
and fourth generation was 21, 2, and 4 cases,
respectively.
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Figure-4. The Graphics for the Infection Route

Discussion

The pandemic of SARS-CoV-2 has been a
severe concern threatening the human health
of the whole world (5). In China, the novel
coronavirus spread in many cities at the
beginning of 2020. Except for Dongying City,
the cases of SARS-CoV-2 emerged in the other
fifteen cities of Shandong Province. This study
puts the eyes on one of the prefecture-level
cities — Jining City which is famous for Qufu city
where is the hometown of Confucius, a well-
known thinker, and educator (6).

As the results have shown, there were 52 cases
with SARS-CoV-2 infection in nine counties or
districts of Jining City. The urban district of
Jining City, Qufu City, and Yanzhou District
were the top three regions with a higher
number of infected cases. The reason for this
status is that Jining, Qufu, and Yanzhou are the
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Table 1. The information for 52 patients with SARS-Cov-2 infection

Case | Sex | Age | Location C%r;f['ém THria: ' Case | Sex | Age | Location C%r;f['ém T|_r|ia: '
1 F 57 Town 124 WH 27 M 58 City 2.5 —
2 M 43 Town 124 WH 28 F 61 City 2.5 WH
3 M 36 Coun. 1.25 WH 29 M 35 Coun. 2.5 7
4 F 34 Coun. 1.25 WH 30 F 32 City 2.5 —
5 M 48 City 1.26 77 31 F 30 City 2.5 —
6 M 33 City 1.29 CQ 32 F 33 Coun. 2.5 —
7 M 35 Coun. 1.29 CS 33 F 40 City 2.6 HB
8 M 48 City 1.29 BJ 34 M 44 City 2.6 —
9 F 44 City 1.30 — 35 M 77 City 2.6 —
10 F 38 City 1.30 — 36 F 65 City 2.7 —
1 M 25 City 2.1 HK 37 M 48 City 27 —
12 M 21 Coun. 2.1 — 38 F 6 City 27 —
13 F 40 City 2.1 — 39 M 4 City 2.7 —
14 F 65 City 2.1 — 40 M 61 City 2.10 —
15 M 31 City 2.2 — 41 M 7 City 2.10 —
16 M 58 City 2.2 — 42 F 42 City 2.1 —
17 M 33 City 2.2. — 43 M 67 Coun. 2.12 —
18 M 30 City 2.2 — 44 M 73 Coun. 213 —
19 M 91 City 23 — 45 M 47 City 213 —
20 M 53 City 23 — 46 M 49 City 213 —
21 F 55 City 23 — 47 F 46 Coun. 214 —
22 F 72 Town 2.3 — 48 M 43 Town 214 —
23 M 40 City 2.4 JX 49 M 47 Town 214 —
24 F 5 City 2.5 WH 50 M 34 Coun. 2.15 —
25 F 29 City 2.5 — 51 M 48 City 2.15 —
26 F 82 City 2.5 — 52 M 50 City 2.16 —

Abbreviations. BJ, Beijing; Coun., Countryside; CQ, Chongging; CS, Changsha; F, Female; HB, Hubei; HK, Haikou; JX,
Jiangxi; M, Male; Trav. His., Travel History; WH, Wuhan; ZZ, Zhengzhou

prefecture-level, the traveling, and the railway
transport city, respectively, and the number of
infection cases is associated with the degree of
population mobility (7). In the gender analysis
of 52 cases, the percent of the female and male
was 38.5% and 61.5%, respectively. This was
similar to Chan'’s report in which the female and
male ratios were 32% and 68%(8). In Ryu's
investigation (9), more than two-third (10 in 15)
of persons infected with SARS-CoV-2 were
male. In Huang's study (10), the percent of the
male was high to 73.2%, while the rate in
Wang's paper was only 54.3% (11). Although

11

there were differences in the ratios of the male
in different reports, it was obvious that the case
number of the male was generally more than
that of the female. In the infected population,
the age almost covered every phase: from elder
men to little children, and the average age was
45.3 years. This was very near to Fang’s report,
in which the average age of the patients with
SARS-CoV-2 infection was 45.1 years (12). It
is also consistent with the mean age of 47.0
years in Guan's study (13). Certainly, there
were inconsistent references about the average
age of the infected person: 37 years for Yang's
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report (4) about Chongging and 32.5 years for
a study on Nanjing (14). As the epicenter of this
epidemic, the mean age was reported as 55.5
and 56 years in two reports focused on Wuhan
(15, 8), and it was obvious that the data were
higher than in others cities. Whether the
average age of the people infected with SARS-
CoV-2 in non-epicenter usually is younger than
that of the epicenter area needs further
observation.

To analyze the cases with different age stages,
we found that the percent of 31-50 years stage
was 53.8%, which was significantly higher than
another report (47.3% & 36.3%)(4,16). However,
all the percents of this age stage were more
than one-third and higher than those of
other age stages in these studies. The ratio for
the age more than 71 years was 11.5%, which
was similar to another report in which the
corresponding ratio of 12% (16). In the range of
fewer than 10 years, there were only 3 cases
with SARS-CoV-2 infection in this study, and the
percentage was 5.8%. It was obviously higher
than 1.2%, 0.1% and 3.85% reported in other
references (16-18). Interestingly, there was no
case aged 11-20 years in all the objects of Jining
City. Although the rate of this age stage was
more than zero in other studies, the value
was rather low that it always was less than 2%
(17,19). These findings probably indicated that
the youngster was not easy to be infected with
SARS-CoV-2, and the reason possibly was that
this population has consisted of the students of
primary and middle school. They usually lived in
a relatively small space and had very little social
activity, and hence, they had very low chance to
be infected with SARS-CoV-2.

Of 52 cases, 71.2% came from the city which
including Jining City and the affiliated counties
and district of the city; while less than 30% of
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the persons with SARS-CoV-2 infection came
from town and countryside. This finding was
consistent with Chen'’s and Lin's reports (15, 17).
This point was determined by the relatively
greater popular mobility of city dwellers.
According to such a character, it is suggested
that the city is of the primary importance for
controlling the transmission of SARS-CoV-2.

According to an investigation reported by the
local health authority (20), graphics were drawn
out to describe the transmission of SARS-CoV-
2 in this study. 23 index persons were taken as
the initial transmission source. These index
cases were responsible for the local epidemic of
SARS-CoV-2 to some extent. Among them, 14
cases had clear travel histories out of Shandong
Provinces. These indicated that the inputting
cases were the main infectious source for a city
of non-epicenter (4) such as Jining City. In all of
the spread brought by 23 index infectors, there
was only one time for the four generations of
transmission, two generations of transmission
happened five times, and most of the primary
infectious person did not transmit the virus
to others. The reality strongly proved that
the preventing strategies against SARS-CoV-2
infection were very effective, such as home
isolation, collective centralization quarantine,
keeping social distance, wearing face masks (21,
22). Besides, from Figure 4 we could found that
the transmission usually happened between the
relatives of a family, so the family cluster was
the main element for virus spreading in Jining
City. Therefore, the prevention and control of
SARS-CoV-2 transmission between the family
members or relatives are rather important
during the SARS-CoV-2 epidemic (23).

Conclusion
According to the panorama and epidemic
characteristics of SARS-CoV-2 in Jining City, it s
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obvious that the prevention and control are
effective. Although these data are extracted
from the primary period of the epidemic, this
study again indicates that the strategy for the
fight against SARS-CoV-2 is effective to some
extent and worthy to learn by the members of
the global village.
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