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Abstract
Background
There were 75 local con rmed cases during the COVID-19 epidemic followed by an outbreak of Wuhan in
Inner Mongolia. The aims of our study were to provide reference to control measures of COVID-19 and
scienti c information for supporting government decision-making for serious infectious disease, in
remote regions with relatively insu cient medical resources like Inner Mongolia.
Methods
The data published by Internet were summarized in order to describe the epidemiological and clinical
characteristics of patients with COVID-19. The basic reproductive number (R 0 ), incubation period, time
from illness onset to con rmed and the duration of hospitalization were analyzed. The composition of
imported and local secondary cases and the mild/common and severe/critical cases among different
ages, genders and major clinical symptoms were compared.
Results
In 2020, from January 23 to February 19 (less than 1 month), 75 local cases of COVID-19 were con rmed
in Inner Mongolia. Among them, the median age was 45 years old (34.0, 57.0), and 61.1% were male and
33 were imported (44.0%). 29 (38.7%) were detected through close contact tracking, more than 80.0%
were mild/common cases. The fatality rate was 1.3% and the basic reproductive number (R 0 ) was
estimated to be 2.3. The median incubation period was 8.5 days (6.0~12.0) and the maximum incubation
period reached 28 days. There was a statistically difference in the incubation period between imported
and local secondary cases ( P <0.001). The duration of hospitalization of patients with incubation period
<8.5 days was higher than that of patients with incubation period ≥8.5 days (30.0 vs. 24.0 days).
Conclusion
In Inner Mongolia, an early and mandatory control strategy by government associated with the rapidly
reduced incidence of COVID-19, by which the epidemic growth was controlled completely. And the fatality
rate of COVID-19 was relatively low.

1. Background
In late December 2019, the 2019 Coronavirus Disease (COVID-19) occurred rstly in Wuhan, Hubei
province, China [1]. The number of cases had increased quickly in many countries around the world,
which was declared a public health emergency of international concern (PHEIC) [2]. At the time of
preparing this manuscript, more than 118,000 cases had been con rmed among more than100
countries/regions worldwide [3]. Subsequently, the WHO announced that the COVID-19 had grew into a
global pandemic[4]. As of July 5, more than 16 million COVID-19 cases were con rmed, of them 650,850
patients had died in over 200 countries/regions[5].
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The COVID-19 patients were the main source of infection[6], and COVID-19 asymptomatic infections were
also contagious[7]. Human-to-human transmission was thought to mainly via respiratory droplet and
contact[8]. The SARS-CoV can survive on surfaces more than 96h indicated that people may be infected
by air or virus-containing body[9]. Isolating SARS-CoV-2 from the feces and urine of infected patients
suggested that it could be transmitted via the fecal-oral urinary route[10]. There also needed scienti c
evidence to con rm whether the virus could be transmitted via mother-to-child[11-12].The basic
reproductive number (R0) of COVID-19 was generally estimated to be 2.0 to 3.5[13-14], but some studies
had found that the R0 was as high as 6.47[15]. The population was generally susceptible to the COVID-19
with no difference in gender or age, but the elderly with chronic diseases had a higher risk of infection
and death[16-17].
Perceived the high transmission risk of COVID-19, at the early stage, mandatory and strict control
strategies had been implemented in different countries for containing the outbreak of the COVID-19. In
China, the Chinese government rapidly initiated a public health emergency response to COVID-19,
including lockdown in Wuhan[18]. Travel restrictions and the closure of educational institutions were also
one of the earliest measures taken by Chinese authorities. Community-led responses, including lockdown
and isolating infected people and contact tracing were critical interventions. All major public gatherings
such as Spring Festival, were enforcedly prohibited. As for personal protection, wearing mask and
washing hand with sanitizer or disinfectant were effective.
Inner Mongolia, a remote and undeveloped region, is located in northern China, where medical resources
is relatively insu cient. On January 23, 2020, the rst case of COVID-19 was diagnosed, and once a
widespread community transmission occurred, it will bring great pressure on disease control. Fortunately,
under the early and strict control measures, especially lockdown and quarantine, the local spread of
COVID-19 was successfully controlled less than 1month from January 23 to February 19, 75 local
con rmed cases had been con rmed , of them 33 (44.0%) were imported. This different epidemic
situation of COVID-19 was worth reporting. Thus, we retrospectively conducted a scienti c description
and further analysis of the epidemiological and clinical characteristics of the all local COVID-19
con rmed cases under government-mandated control measures, for providing reference to prevention
and control measures of COVID-19, and scienti c information for supporting government decisionmaking for severe infectious disease in remote regions with relatively insu cient medical resources like
Inner Mongolia, China.

2. Materials And Methods
2.1 Study design and participants
This study was a cross-sectional study, we enrolled all local patients (75) with COVID-19 who were
reported from January 23 to February 19 in Inner Mongolia. The data of this study were collected and
summarized from various Internet and draw the distribution map of COVID-19 diagnosis cases. We
described the epidemiological and clinical characteristics of con rmed cases, and compared
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characteristics between imported and local secondary cases, mild/common and severe/critical cases.
The basic reproduction number (R0), incubation period, time from illness onset to con rmed and the
duration of hospitalization were analyzed.
2.2 De nitions
The diagnosis of COVID-19 was based on the new coronavirus pneumonia diagnosis and treatment
program which were published by the National Health Commission of China[19]. According to the
de nition in the Technical Guide for Epidemiological Investigation of New Coronavirus Pneumonia
Cluster Epidemiology (Version 1), cluster epidemic referred to discovery within a small area (such as a
family, a construction site, a unit, etc.) within 14 days≥2 con rmed cases or asymptomatic infections,
and there was the possibility of interpersonal transmission due to close contact, or the possibility of
infection due to joint exposure[20].
2.3 Statistical analysis
Continuous variables such as age, incubation period, time from illness onset to con rmed and the
duration of hospitalization were expressed as median (interquartile range). Categorical variables were
expressed as rate or proportion. The t-test and the Mann-Whitney U test were used to analyze the different
characteristics in our population. The statistical analysis was performed with IBM SPSS Statistics Version
19.0 (IBM Corp, Armonk, NY, USA). We de ned α = 0.05 as the test level, and P≤0.05 represented
statistical signi cance and all reported P values were two-sided.

3. Results
3.1 The changes in COVID-19 cases reported in Inner Mongolia
The number of daily new con rmed cases were the largest on February 2 and 4, with 7 cases. The last
case was con rmed on February 19, and a total of 75 local cases with COVID-19 were diagnosed within
27 days. Finally, 74 cases were discharged, as shown in Figure 1.
75 con rmed cases were distributed in 11 league/cities (except Alxa League) in Inner Mongolia. Among
them, Baotou and Ordos haed more cases, with 22 (53.3%) diagnosed those two cities. Ulanqab (3),
Wuhai (2) and Hinggan League (1) have fewer cases (8.0%) (Figure 2).The imported cases were mainly
distributed in Ordos and Bayannur (10). The local secondary cases were mainly distributed in Baotou and
Xilingol League (15) (Figure 3).
The median age of patients was 45 years (34.0, 57.0). The maximum age was 86 years and the minimum
age was 1 year of patients. There were a large number of cases included in the 20-59 age group 54
(76.1%). And 15 (19.7%) aged 60 years and over. There were 44 males (61.1%) and 28 females (38.9%)
with a male to female ratio of 1.57: 1. And 75.0% of male were between 20 and 59 years, female were
mainly between 20 and 69 years (93.0%) (Figure 4).
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3.2 Epidemiological and clinical characteristics of patients with COVID-19
33 cases (44.0%) were imported cases and 42 (56.0%) were local secondary cases. There were 18
(25.4%) patients returned from epidemic regions to their destination by plane. Among all cases, 29
(38.7%) were detected through close contact tracking. 27 (36.0%) had been to Wuhan travel or residence;
46 (56.0%) had contacted with patients closely. 10 (13.4%) were diagnosed with nucleic acid detection
more than 1 time. 57 (76.0%) were family cluster cases infected by living with the infected person or
having dinner together (Table 1).
The main clinical symptoms were fever (42, 56.0%) and cough (26, 34.7%). 63 (84.0%) were
mild/common cases and 6 (8.0%) were severe/critical cases. 74 (98.7%) were discharged, only 1 (1.3%)
patient died (Table 1).
Table 1 Epidemiological and clinical characteristics of patients with COVID-19
Variables

Confirmed cases n (%)

Case type

Main mode of transportation

Imported cases

33(44.0)

Local secondary cases

42(56.0)

plane

18(24.0)

bus

14(18.7)

train

39(52.0)

active consultation

45(60.0)

close contact detection

29(38.7)

Case detection method

customs medical investigation
Cause of infection

4 (5.3)

unknown transportation/not used

1 (1.3)

history of traveling or living in Wuhan

27(36.0)

close contact with confirmed cases

46(61.3)

take the same vehicle as the case
Nucleic acid detection frequency

Cluster case

History of cluster

Main clinical symptoms

Clinical type

65(86.6)

≥1 time

10(13.4)

yes

57(76.0)

no

18(24.0)

living together

25(43.9)

have a party

18(31.6)

other

14(24.5)

fever

42(56.0)

cough

26(34.7)

mild/common

63(84.0)

severe
critical
Outcome

2 (2.7)

1 time

discharge
death

6 (8.0)
6 (8.0)
74(98.7)
1 (1.3)

3.3 Characteristics of imported and local secondary cases included in this study
There was no statistically signi cant difference in the composition of case types in different age, gender,
frequency of nucleic acid detection, main clinical symptoms, clinical type, and outcome group (P>0.05).
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The outcome of the disease showed that 1 imported case died (Table 2).
Table 2 Characteristics of imported and local secondary cases
Variable
Age# (years)

7(58.3)

5(41.7)

30~

23(51.1)

22(48.9)

P

n(%)

3(20.0)

12(80.0)

20(50.0)

20(50.0)

female

13(37.1)

22(62.9)

1time

28(41.3)

37(56.9)

≥1 time

5(50.0)

5(50.0)

Main clinical symptoms

#

30

≥60

Nucleic acid detection frequency

Outcome

Local secondary cases

male

Gender

Clinical type

Imported cases
n(%)

fever

26(61.9)

16(38.1)

cough

16(55.2)

13(44.8)

mild/common

25(39.7)

38(60.3)

sever

5(83.3)

1(16.7)

critical

3(50.0)

3(50.0)

discharge

32(43.2)

42(56.8)

death

1(100.0)

0

0.071

0.263

0.945

0.571

0.115

—

the data of 39 local secondary cases

3.4 Characteristics of mild/common and severe/critical cases included in this study
There was no signi cant difference in the composition of mild/common and severe/critical cases among
different age, gender, frequency of nucleic acid detection, main clinical symptoms and outcome groups
(P>0.05). Among the discharged cases, 11 (14.9%) were severe/critical. and 1 critical case died (Table 3).
Table 3 Characteristics of mild/common and severe/critical cases
Variables

Age(years)

Gender

Nucleic acid detection frequency

Main clinical symptoms

Outcome

Mild/common cases n(%)

30

11(91.7)

1 (8.3)

30~

39(86.7)

6(13.3)

≥60

10(66.7)

5(33.3)

male

32(80.0)

8(20.0)

female

31(88.6)

4(11.4)

1time

55(84.6)

10(15.4)

≥1 time

8(80.0)

2(20.0)

fever

33(78.6)

9(21.4)

cough

23(79.3)

6(20.7)

discharge

63(85.1)

11(14.9)

0

1(100.0)

death

#

Severe/critical
cases n(%)

Fisher's exact probability method
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P

0.138

0.312

0.657#

0.940

—

3.5 The reproduction number R0, incubation period, time from illness onset to con rmed, duration of
hospitalization of patients with COVID-19
The basic reproduction number R0 of COVID-19 was estimated to be 2.3. The median incubation period
was 8.5 days (6.0-12.0) with a maximum of 28 days. The time from illness onset to con rmed was 4.0
days (2.0-9.0). The duration of hospitalization was 27.0 days (21.3-32.0).
Signi cant difference was observed in the incubation period between imported cases and local
secondary cases (P<0.001). The incubation period of imported cases (7.0 days) was lower than that of
local secondary cases (11.5 days). There was no signi cant difference in the time from illness onset to
con rmed and duration of hospitalization in imported and local secondary cases (P>0.05).
There was no signi cant difference in the incubation period, and the time from illness onset to con rmed
and duration of hospitalization in mild/common and severe/critical cases (P>0.05) (Table 4).
Table 4 The incubation period, time from illness onset to confirmed, duration of hospitalization of patients with COVID-19
Variables

Incubation period/d
M(Q25,Q75)

All confirmed cases
Case type

Time from illness onset to confirmed/d
M(Q25,Q75)

Duration of hospitalization/d
M(Q25,Q75)

8.5(6.0,12.0)

4.0(2.0,9.0)

27.0(21.3,32.0)

7.0(3.8,9.0)

3.0(2.0,10.8)

28.0(22.0,35.0)

11.5(7.0,13.0)

5.0(3.0,9.0)

25.0(20.5,32.0)

<0.001**

0.355

0.093

mild/common

9.0(6.0,12.5)

4.0(2.0,10.0)

27.0(21.8,32.0)

severe/critical

8.0(5.5,10.5)

3.0(2.0,8.0)

29.5(18.0,37.3)

0.633

0.421

0.630

imported cases
local

secondary

cases

P
Clinical
type

P

**

P <0.01

There was no signi cant difference in the composition of mild/common and severe/critical cases among
the different incubation period groups (P>0.05). The difference between duration of hospitalization of the
patients with different incubation periods was statistically signi cant (P=0.032). The duration of
hospitalization of patients with incubation period <8.5 days was higher than that of patients with
incubation period ≥8.5 days (30.0 vs. 24.0 days). 1 patient with an incubation period ≥8.5 days died.
Table 5 Characteristics of COVID-19 patients with different incubation period
Variables

Clinical type n(%)

Outcome n(%)

Incubation period
<8.5d

≥8.5d

mild/common

21(84.0)

24(82.8)

severe/critical

4(16.0)

5(17.2)

25(100.0)

28(96.6)

discharge
death

Duration of hospitalization/d M(Q25 Q75)

0

1(3.4)

30.0(26.5,35.5)

24.0(20.3,29.8)
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P

1.000

—

0.032*

*

P<0.05

4. Discussion
The early and mandatory control measures associated with the rapidly reduced incidence of COVID-19 in
Inner Mongolia. There were 75 local con rmed cases and not spread widely and not occurred community
transmission. All patients were susceptible to COVID-19 with no difference in gender or age. The fatality
rate was relatively lower (1.3%).
A total of 33 imported cases (44.0%) had been reported in Inner Mongolia, where the basic reproduction
number (R0) was calculated 2.3 of COVID-19. Although it was lower than Korea (3.58)[21] and German
(6.07)[22], the COVID-19 transmissibility was higher. But under the early and mandatory control measures
especially lockdown, quarantine and increasing social distance, the growth of local cases was completely
controlled within 1 month. In the face of severe respiratory diseases such as COVID-19, if enforced
isolation strategies can be taken to block the transmission route in early time, the R0 will decline rapidly in
coming days[23] and further ensure that the medical resources can relatively meet the needs of patients.
However, because of the limitation of data in our study, the second-generation and the third-generation
cases in the local secondary cases could not be accurately distinguished and only obtained a rough
estimate of R0.
In our study, among 33 imported cases, 18 (54.5%) cases were returned from epidemic regions to their
destination by plane, and they were undetected during the airport surveillance in Inner Mongolia. Of all the
con rmed cases, 44.0% cases had no fever. Asymptomatic infection also a critical source of COVID19[24]. A study on COVID-19 asymptomatic infection showed that an asymptomatic infection may cause
infection in 5 people from exposure to con rmed[25]. At that time, the whole country, including Inner
Mongolia, a large number of people were returned to work or school. Hohhot, a designated entry point for
overseas returnees diverted from Beijing, was facing a high transmission risk of COVID-19. Therefore, we
suggest that for high-risk groups (including their close contacts), the scope of laboratory screening
should be expanded as much as possible to discover and isolated infected persons in time.
The incubation period of COVID-19 was 8.5 days (6.0~12.0), the maximum incubation period reached 28
days. The average incubation period was within the range of 0-14 days estimated by WHO and 2-12 days
predicted by the European Center for Disease Control and Prevention[26]. Some studies had shown that
the COVID-19 incubation period was 3.0-7.0 days, generally less than 14 days[13, 27-28]. But previous
study had also shown that the maximum incubation period reached 28 days[29]. Haiyan Yang et al.
speculated that the incubation period for cases outside Hubei province was 1-20 days[30]. Thus, properly
extend the isolation time of suspected cases and their close contacts was a critical measure.
More than 30% of COVID-19 cases were found through close contact detection in Inner Mongolia. Due to
timely detection and treatment, more than 80.0% of cases were mild/common, with a cure rate of 98.7%.
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The case fatality rate was 1.3%, lower than Italy (12.63%)[31], United States (6.1%)[32] Canada (5.5%)[32],
which indicated that in the case of relatively few COVID-19 patients, the medical resources were relatively
adequate. So, patients had been treated timely and effectively like Inner Mongolia.

5. Conclusion
In Inner Mongolia, an early and mandatory control strategy by government associated with the rapidly
reduced incidence of COVID-19, by which the epidemic growth was controlled completely. And the fatality
rate of COVID-19 was relatively low. Until an effective antiviral drug or vaccine is available, the
government must need to launch early and strict containment strategy to control the pandemic in
countries with relatively insu cient health care systems capacity like Inner Mongolia.
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Figures

Figure 1
The changes in COVID-19 cases reported in Inner Mongolia
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Figure 2
The distribution of 75 con rmed cases in Inner Mongolia. Note: The designations employed and the
presentation of the material on this map do not imply the expression of any opinion whatsoever on the
part of Research Square concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries. This map has been provided by
the authors.
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Figure 3
The distribution of imported and local secondary cases in Inner Mongolia
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Figure 4
The age and gender distribution of con rmed cases in Inner Mongolia
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