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ABSTRACT

Article Type:

COVID-19 is spreading all around the world, and is considered as the most widespread infectious
disease of the century. Coronavirus transmits through respiratory droplets when in close contact
with the infected person. Therefore, populous places are more likely to be the source of the novel
coronavirus that is threatening the health of everyone especially the geriatric population. This study
aimed to compare the transmission of coronavirus between metropolitan and non- metropolitan
counties as lessons of mortality (especially in geriatric) following COVID-19 epidemic. The
USAFact.org public website (https://usafacts.org/visualizations) was used to determine the
transmission between metro and non- metropolitan counties. In this study, four different time
periods were considered for the COVID-19 incremental trend (April 1, May 1, June 1, and July
1, 2020). The number of cases was determined per each 10,000 population. Yellow color means
no case in the metropolitan county (metro). Orange color means less than 10 cases/10,000 of the
population in metro. Figure and maps were used to show the objectives of the study. In metropolitan
counties, the spread of COVID-19 is very fast, which is significantly different from the non-metro
counties (P < 0.001). The results show the sharp increasing trend of infected people in metropolitan
counties. In metropolitan counties the number of infected people reached 2 420 316 cases per 10 000
populations but the number of infected people reached 231 459 cases per 10 000 populations. Over
the four months period, the frequency of the light colors was decreased. According to the results,
susceptible people especially the elderly should move to non- metropolitan counties during the
COVID-19 pandemic to be less likely at risk.
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Implication for health policy/practice/research/medical education:

For the elderly to remain healthy especially regarding renal parameters during COVID-19 pandemic, one way is moving to
counties with low-population because populous counties are hazardous to them..
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Introduction
COVID-19 originated from China and is a potentially
deadly disease that has caused widespread concern in global
public health. Coronavirus is one of the most dangerous
pathogens that mainly target the human respiratory tract
and this virus has a high rate of transmission (1,2). For
instance, Wang et al showed that from January 10, to

January 24, 2020 the number of people infected with the
novel coronavirus in China increased by a factor of 31.4
(3). Although the incubation period for COVID-19 is up
to 14 days after exposure, most cases occur approximately
4 to 5 days after exposure. The high reproduction number
(R0) of this virus has facilitated its spread worldwide
(4). Due to the fact that COVID-19 causes coagulation
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disorders (5), respiratory involvement (6), kidney (7,8),
neurological (9) and liver diseases (10), it can be a deadly
disease and it should be prevented at any cost. Research
has shown that the mortality rate of this virus in the
elderly and people with underlying diseases (heart disease,
cancer, kidney disease and immunodeficiency) is higher
compared to healthy individuals (11). The numerous
number of elderly subjects aged more than 65 years are
a challenge for public health. Patients with COVID-19
developed renal disease are old population with a higher
mortality rate compared to young population. COVID-19
presents a big problem for elderly with long-lasting renal
involvement (12). Given that COVID-19 patients with
renal involvement have 5.3 times higher mortality rate,
therefore the high prevalence of renal involvement is elder
people can be prognostic factor for mortality (13,14).
Among crowded and populous places, infected people are
more likely to be exposed to non-infected people. Thus,
metropolitan counties are more likely to be affected by
COVID-19.
Objectives
In this study, the spread of COVID-19 in populations are
interpreted demographically.
Methods and Materials
Learning from health-related events can be achieved
by relying on what happened to the other populations.
The USAFact.org public website (https://usafacts.org/
visualizations) was used for this purpose. In this study,
which is written in an interpretive way, graphical data were
used for better visualization. Four different time periods
were considered for the COVID-19 incremental trend.
On April 1, May 1, June 1, and July 1, 2020 the prevalence
of COVID-19 in metropolitan and non-metropolitan
counties was examined and compared separately. In this
study, COVID-19 changes can be depicted objectively
and the differences in the spread rate of COVID-19 in
communities were shown in a graphic manner. The
number of cases was determined per 10 000 populations.
Yellow color means no case in metro. Orange color means
less than 10 cases/10 000 in metro. Brown color means
equal to or more than 10 cases/10 000 in metro. The colors
used in the colorful maps for non-metropolitan included
light blue for no cases, light green for 10 cases/10 000,
and dark green for equal or more than 10 cases/10 000.
So brown and dark green mean bad conditions. The trend
of COVID-19 was also examined over the four months
(April to July).

Ethical issues
The research followed the tenets of the Declaration of
Helsinki. The authors obtained the permission by Prof.
Keith Mueller, director of the Rural Policy Research
Institute (RUPRI) center (on July 13, 2020) to present the
data from the site http://www.public-health.uiowa.edu/
rupri./
Statistical analysis
Descriptive statistics (frequency, mean and standard
deviation) and analytical statistics were used to analyse
the data analysis. All the analysis was conducted using
SPSS. Repeated measure ANOVA was used to assess the
value of the mortality over time. P < 0.05 was considered
statistically significant.
Results
The results showed that in metro counties, the spread of
COVID-19 was very fast, which significantly varies from
non-metro counties. Table 1 presents the number of cases
per 10 000 populations in the United States in four different
points of time including April 1, May 1, June 1, and July
1, 2020. Figure 1 shows a sharp increase in the umber of
infected people in metro counties. It can be observed that
in metro counties the number of infected people reached
2 420 316 cases per 10 000 populations but the number
of infected people reached 231 459 cases per 10 000
populations. The positive trend of COVID-19 between
the two counties was drawn. Using Figures 2A-2D, the
spread of COVID-19 in metro and non-metro counties
changed the display of the maps to dark green and brown
color indicating severe condition. Over the four months,
the frequency of the light colors was decreased.
Discussion
We know that the spread of COVID-19 started from
China which is a populous area. In the first step, we
can guess the role of populous areas in the transmission
of the COVID-19. Promoting health of people in the
community is one of the most important pillars of the
progress of societies. Health has a broad meaning and
its definition is influenced by the level of awareness and
perception of societies with various geographical and
cultural conditions. Health is also a dynamic process
and over time, its meaning will change (15). One of the
important preventive actions for reducing the number
of affected people with COVID-19 is social distancing
(16). The importance of communicating is known in
the social level because of providing the safety distance
from the COVID-19 as a respiratory disease. Given that

Table 1. Comparison of the affected people by COVID-19 between metro and non-metro counties
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County

1 April

1 May

1 June

1 July

Metro cases

198 044

1 027 556

1 652 682

2 420 316

Non-metro cases

7485

62 364

136 230

231 459
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P value
<0.001
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Figure 1. Trend of the infected people by COVID-19 between metro and non-metro counties.

most changes in social distancing are not mandatory, it
is necessary to enhance the beliefs about disease risk and
its consequences because COVID-19 is a unknown and
complex disease (17,18). Social distancing reduces the
duration and time of exposure to this contagious virus;
especially in metropolitan counties it must be observed
(17). New results about transmission routes and the
clinical manifestation of COVID-19 appear daily in the
medical literature; it seems that the easiest and cheapest
way to prevent the COVID-19 spread is avoiding crowded
and populous places. Our study indicates the role of
close contact and populous area in the transmission of
coronavirus. As shown, the positive trend of COVID-19
between the two metropolitan and non- metropolitan

(A)

counties was not equal. The spread of COVID-19 in
metropolitan counties is faster than non-metropolitan
counties. Elderly population is more prone to develop
COVID-19 due to comorbidities. The author suggests
that the transport of the people with severe conditions can
be chosen as a preventive strategy, however the medical
facility of the selected area is of great importance.
Conclusion
According to the results, susceptible people especially
the elderly population can move to non-metropolitan
counties during epidemic situations to be less likely at
risk. Metropolitan counties should be kept more under
observation because there are more people with close

(B)

(C)

(D)

Figure 2. Map of the COVID-19 cases on (A) April 1, (B) May 1, (C) June 1, and (D) July 1, 2020.
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contact. To remain healthy during COVID-19 pandemic
especially regarding renal parameters of elder patients,
leaving the populous cities is a helpful strategy.
Limitations of the study
The major limitation of our study is the limited number of
countries used to determine the hypothesis of the study.
The results can be hypothesized but not generalized.
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