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Fig. 1. Line chart of new cases for each age group in Guangdong province.
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Fig. 2. Chart of the percentage of new cases for each age group in the total new cases of each day in Guangdong province.
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Fig. 3. (a) Household-mode contact matrix of Guangdong;
(b) community-mode contact matrix of Guangdong.
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3 2010 4F) RAEA LB (B4 1000 A)
Table 3. The number of population for each age group of Guangdong province in 2010 (Unit: 1000).
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AH 7047 4899 4399 3066 2168 1911 1494 903 611
# 4 2019 FRAKFRBN D0 (A N)
Table 4. The number of population for aggregated age groups in Guangdong province in 2019 (unit: person).
WY N1 (0—5%) N3 (5—19%) N3(20—64%) N4 (652 L I7)
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Fig. 4. The cumulative number of confirmed cases per day in each age group. The red dots represent the actual data, the blue line

represents the solution of model 1, and the shaded gray area represents the 95% confidence interval.
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Table 5. Analysis of fitting results.
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Abstract

Background:The coronavirus disease 2019 (COVID-19) has raged more than 10 months and it has become
a major public health concern. It is necessary to account for the intrinsic mechanisms and reveal the
transmission pattern. Method: We collect detailed information of 944 COVID-19 cases in Guangdong province
from January 23rd to February 16th. According to the age-structured characteristics, the population is divided
into four groups such as child group (0-5 years old), adolescent group (6-19 years old), young and middle-aged
group (20-64 years old), elderly group (65 and over years old). Coupling with different age-structured contact
patterns, we establish a discrete age-structured COVID-19 model, obtain the basic reproduction number and
final size. By Markov Chain Monte Carlo numerical method (MCMC), we identify the model parameters, fit the
cumulative cases, calculate eradiation time of disease, infection peak and the peak arrival time, etc. Results: We
found that the most infected people are the young and middle-aged individuals; Compared with household
quarantine measure, the peak value of hospitalizations among young and middle-aged group in community
mode will increase of 41%, and the peak will delay two weeks. By analyzing the proportions of the final sizes
associated age groups, it is found that the elderly have a higher susceptibility, while the adolescents have a
lower susceptibility. Under the household quarantine measure, if infected individuals have been confirmed in
time of half a day, the peak size of hospitalizations will be further reduced, and the peak hospitalization will
advance one week. The model reveals social contact patterns for impacting on COVID-19 transmission, and

evaluates the effectiveness of household quarantine.

Keywords: coronavirus disease 2019, age structured contact pattern, Markov Chain Monte Carlo simulation,

the basic reproduction number
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