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Descriptive epidemiological study of coronavirus disease distribution in
specific geographic location: Unique public health practice in outbreak
analysis

Spesifik cografi konumda coronaviriis hastaligi dagilimi icin tanimlayici
epidemiyolojik calisma: Salgin analizinde benzersiz halk saglig1 uygulamasi
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Abstract

Since the emergence of the Coronavirus disease outbreak, the world has witnessed
great changes that have impacted humanity. A study of the pattern of the pandemic
would be of great importance to understand the trending behavior for the spreading
of the disease within any country. Visualization of the outbreak progression - through
accumulated records in the datasets - using statistical tools showed that the initial fast
increase rate of the affected cases in the original province in China was followed by a
stability period till the end of the reporting date. Hong Kong - which was next to Hubei
province in the cases - showed a different surge of slow growth curve with distinct
major wave levels. The remaining territories showed a much smaller magnitude of
morbidities. However, investigating the similarity levels for the daily kinetics of
cases showed a clustering tendency between different political regions suggesting a
significant correlation. The technique would be useful for public health authorities
work.
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Geographical analysis of coronavirus disease

Oz

Coronaviris hastaligi salgininin ortaya ¢cikmasindan bu yana diinya, insanlig1 etkileyen
biiylik degisimlere tanik oldu. Salginin paterni iizerine bir arastirma, hastaligin
herhangi bir tilkede yayllmasina yonelik egilimi anlamak i¢in buiytiik 6nem tasiyacaktir.
Salgin ilerlemesinin veri kiimelerinde biriken kayitlar araciligiyla istatistiksel araclar
kullanilarak gorsellestirilmesi, Cin’deki orijinal eyalette etkilenen vakalarin ilk
hizli artis oraninin, raporlama tarihinin sonuna kadar bir istikrar donemi izledigini
gosterdi. Vakalarda Hubei eyaletinin yaninda yer alan Hong Kong, farkli ana dalga
seviyeleri ile farkli bir yavas biliyliime egrisi dalgalanmasi gosterdi. Kalan bolgeler ¢cok
daha kigtk bir hastalik boyutu gosterdi. Bununla birlikte, vakalarin gtinliik kinetigi
icin benzerlik diizeylerinin arastirilmasi, farkli siyasi bolgeler arasinda onemli
bir korelasyona isaret eden bir kiimelenme egilimi gosterdi. Teknik, halk sagligi
yetkililerinin ¢calismalari icin faydali olacaktir.

Anahtar Kelimeler: Coronaviriis, Pandemi, Morbiditeler, Halk Sagligi

INTRODUCTION

Since the dawn of history, the human
being has been smashed with many
microbial outbreaks that reaped the
souls and devastated communities
with huge consequences.'The impact
of the infectious microbial outbreak on
public health is a challenging problem
that should not be underestimated,
even if it shows a low level of mortality
such as the recent Coronavirus
Disease (COVID-19 or SARS-CoV-2 for
Severe Acute Respiratory Syndrome
Coronavirus 2).2 This contagious
viral disease was first identified and
reported in December 2019 in Wuhan
which is the capital of Hubei Province

in the People’s Republic of China.>

Being a public health concern, cases
of SARS-CoV-2 will be studied herein
as the kinetics of the epidemic in the
country based on the morbidities in
the affected territories in China using
tools

statistical involving unique

methods.
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MATERIAL AND METHOD

Data base gathering and processing
were performed through Microsoft
Excel 365. The current investigation
involved a database from the
HUMANITARIAN DATA EXCHANGE
1.61.3 site https://data.

humdata.org/dataset/novel-

version

coronavirus-2019-ncov-cases/
resource/00fa0e37-961b-4767-a5ce-
e7ab4e2c921c. The

demonstrated the

work herein
implementation

of Contour plot, Pareto chart, cluster

graph, tree diagram, time-series
visualization, distribution fitting
analysis, three-dimensional and

surface plot using Excel add-in XLSTAT
version 2022.1.2 and Minitab version
17.1.0 programs. The electronic built-
in Minitab statistical manual was used
as a guide for the use and selection of

the statistical tools.
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RESULTS AND DISCUSSION

Study of the kinetics of the morbidity
incident trend: A brief view of the morbidity
distribution through the country based on
the coordinates at three distinct time frames
yielded Contour plots in Figure 1 (A, B and
C). The growth of the cases was prominent
in the first year but declined in the second
year suggesting an apparent stabilization in
the cumulative illness.®> Nevertheless, there
was evidence of an initial rapid excursion of
the infected population that could be seen
in a limited area before it seized to escalate.
This could be viewed as a good indicator of
the effectiveness of the controlling measures
after the initial surge that started in Hubei
province. On the same line, the Pareto diagram
(Figure 1 (D)) showed the descending order
of the major contributing territories and
provinces for COVID-19 cases till January
2022. More than half of morbidities stemmed
from Hubei province followed by Hong Kong
with a cumulative contribution from the total
country by about 0.7 fractions suggesting the
main public health risk regions with intense
efforts were required by the authorities in
these zones. The two territories were a major

public health concern.

Three-dimensional visualization of the
geographical distribution pattern of the
Coronavirus epidemic showed a low level
of the total reported morbidity across most
territories within the country as could be
observed in Figures 2 (A and B). However,
a spiking could be detected in the middle
southeastern region (Hubei) followed by a
significantly lower level of the magnitude
of cases in the southeast coastal region that
could be attributed to Hong Kong which

suffered from a recent new surge of cases.*

Turk ] Public Health 2023;21(1)

Unfortunately, a new wave started to be
evident in 2022 affecting Hong Kong as the
major source of the emerging number of
infected cases, indicating a major change in
the redistribution of the cases in the emerging
new wave of COVID-19 in the country which
mandates reprioritization and reallocation
of the control measure resources to the
recently emerged devastated zones.” The
time series plot in Figure 2 (C) showed that
the province with the major surge (i.e. Hubei)
was controlled swiftly and stabilized for the
rest of the monitoring time. However, some
of the low-impacted provinces demonstrated
a minor level of cases growth over time and
appeared as waves as could be seen in Hong
Kong.

The distribution fitting showed empirically
the mathematical description of the pattern
of dispersion of the outbreak based on the
provinces of China. The overall spreading
pattern of the total cases data till the date
of the study showed behavior that appeared
to be close to following a negative binomial
distribution (2) at a 95% confidence interval
(CI) with a p-value of 0.05 using distribution
fitting analysis. The two parameters k and
p had estimated parameters of 0.251 and
39240.372 with standard error (SE) of 0.008
and 0.007, respectively. The census of the
morbidity in the most affected territories
tended to show a low number of accumulated
cases. The statistics of (data, parameters) for
the mean, variance, skewness and Kurtosis
were (3471.471,9847.354),(136225267.105,
386423678.867), (5.049, 3.992) and (25.044,
23.909), respectively. The aggregation of data
on the left side had led to the right skewness
behavior of the cases record database. In

general, few provinces in the country showed
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a tendency toward a high number of cases that might lead to the conclusion of the
suggesting a public health issue of concern effectiveness of the prevention measures,
to address and act upon. But low dispersion including the lockdown during this study
level of the epidemic would be a suggestion period.

Contour Plot of 1/22/2020 vs Lat, Long
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Figure 1: Time-bound contour plot series (A, B and C). Pareto diagram showing the descending order
of the total reported cases of Coronavirus disease across Chinese territories (D)
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3D Scatterplot of COVID-19 Distribution Till 1/01/2022 _ frovincerstae
M Beijing
4 Chongging
A Fujian
P> Gansu
<« Guangdong
W Guangxi
@ Guizhou
M Hainan
@ Hebei
A\ Heilongjiang
p> Henan
<« Hong Kong
W Hubei
@ Hunan
M Inner Mongolia
Reported Total Cases 40000 : j::gi?
Pp Jilin
20000 « Liaoning
W Macau
@ Ningxia
50 M Qinghai
- 40 @ shaanxi
P 30 Lat A\ shandong
Long 120 20 P> shanghai
<« shanxi
W Sichuan
@ Tianjin
W Tibet
4 Unknown
A Xinjiang
P> Yunnan
<« Zhejiang

60000

0o

Surface Plot of COVID-19 Distribution in China

60000
1/14/2022 40000
20000

o

Variable
—@— Anhui
70000 —E- Beijing
-4 - Chongging
—A - Fujian
—p-- Gansu
+ Guangdong
—9~ Guangxi
- @ - Guizhou
—l - Hainan
—@- - Hebei
—— Heilongjiang
—p— Henan
-<«¢ - Hong Kong
— - Hubei

60000 |
50000
40000 |

—@- - Hunan
30000
~ A - Jiangxi
— - Jilin
—-- Liaoning
—9— Macau
—@— Ningxia

Cumulative Cases

—jl— Inner Mongolia
20000
- il - Qinghai

|
|
A4
I —@— Jiangsu
f
[
10000+ I : Z@- shaamd
— - Shandong
L4 —— Shanghai
0 3 S

T T T T T T T T T T T —@ - Tianjin
1 72 144 216 288 360 432 504 576 648 720 —J- - Tibet
—@— Unknown
DayS —— Xinjiang
- - Yunnan

Figure 2: Three-dimensional plots (A and B) demonstrating the total reported cases of
Coronavirus disease across Chinese territories until 14 January 2022. Time series diagram
showing the daily dynamic pattern of COVID-19 waves in the country with Hubei and Hong
Kong showing the predominance in the number of daily incidences
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When viewing the cumulative cases based
on the location, most reported morbidities
tended to show homogenous grouping in the
provinces, except for Hubei (an abnormally
high number of cases) and Xinjiang (an
exceptionally remote northwest territory
with respect to the longitude only but with
a relatively low number of cases within
the normal range). Figure 3 (A and B)
demonstrates this pattern of clustering. On the
other hand, Figure 3C shows a tree diagram
(dendrogram) that demonstrates the level of
similarity between the provinces on the daily
basis for cumulative dynamic morbidity. At
the three major joints viz (Number of Cluster
2, Similarity 54.92), (Number of Cluster 3,
Similarity 65.01) and (Number of Cluster 4,
Similarity 76.16), three miniaturized political
maps were illustrated showing the correlated
territories at each selected similarity level.
The recent surge that affected 90% of the
provinces could be correlated with the
significant degree of similarity between
different provinces in the country. Notably,
Jilin province which is in the same cluster
as the Hong Kong similarity group was
observed also as the second affected region
- next to Hong Kong with the recent striking

Coronavirus wave.

Limitations and Conclusions: The paper brings
a unique statistical insight and quantitative
perspective view into the COVID-19 outbreak
from the morbidity kinetics standpoint.
The present analysis was conducted using
cost-effective, simple and fast commercially
available statistical programs that are handy
for those who work in the public health
industry sector. Future research should assess
the impacts of the scale of other parameters
on the pandemic globally. The findings of this
work are pertinent for the workers in public
Turk ] Public Health 2023;21(1)

health, societiesand the providers of the health
service, as well as decision-makers. Since time
work is time-bound, further study would be
needed to be extended to cover a new period
with the recent wave of the Coronavirus
disease to elucidate the new geographical
pattern and the similarity level change in
trend. Similarly, another investigation might
be used complementary to cover the recovery
rate and mortalities which could light the path
over the whole situation that would support
public health professionals and authorities
in policy, decision making and possibly
management of the control and protective
measures to control the outbreak by resources
prioritization and allocation. The current
analysis provided an assessment of the
quality of public health control measures for
the epidemic, in addition to the classification
of the country as remarkable groups based
on the daily case kinetics. The change in the
geographical distribution of the disease has
exposed other contributing factors involving
the new variants of the Coronavirus in the

disease spreading.
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'Lat' and 'Total Cases till 16/01/2022' appear to form a cluster with 1 outlier
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Figure 3: Aggregation pattern showing the reported cases of Coronavirus outbreak
cases in relation to coordinates (A and B). Dendrogram plot showing similarity level of

COVID-19 case kinetics between Chinese territories (C)
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