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ABSTRACT

In the past decades, the frequency of pandemics of global
importance has increased significantly and has created significant
threats to the health of humans and societies. The COVID-19 virus
is an infectious disease with high transmissibility, spreading
quickly. In the last two decades, cities have accommodated most of
the world's inhabitants. The high concentration of people and
activities in cities makes them vulnerable to various stressors, such
as natural and manufactured disasters. In the recent pandemic, the
cities are where the transmission started. Therefore, studying this
virus's epidemiology in the urban context should not be ignored. A
growing literature shows that residential living conditions, socio-
economic characteristics, and neighborhood conditions significantly
affect pandemics. Thus, this research aims to investigate the impact
of socio-economic and environmental indicators on the rate of
infection with the disease of COVID-19 in the neighborhoods of
Urmia city. This is the first research in the country in terms of the
integrated investigation of the indicators and the scope of the study
at the neighborhood level. This research used Moran's analysis and
hot spots to determine the infected dispersion or concentration
(cluster) and the high-risk and low-risk clustered areas. In order to
analyze and determine the direction and intensity of the relationship
between the variables, Pearson's correlation coefficient and
multivariate regression were exerted. The results show that the
number of employees, population density, number of older people,
building density, commercial density, and road density have a
significant relationship with the rate of infection with COVID-109.
Clarifying the relationship between the level of the pandemic and
the research variables will help urban planners, in the face of future
pandemics, prevent the damage of the pandemic to some extent by
making strategic decisions based on the research results.
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Extended Abstract

Introduction

In the past decades, the frequency of
pandemics of global importance has
increased  significantly and  created
significant threats to human health and
society. Covid-19 is a contagious infectious
disease. This virus has a high reproduction
rate, spreading faster than COVID-19. With
widespread human-to-human transmission,
it has deeply affected the world and has had
a different impact on countries, cities, and
societies. It has also significantly affected
human society, including health care,
economic structures, and social relations.
This virus has spread in all continents of the
world except Antarctica. Since January
2020, the virus has spread significantly in
countries such as Italy, Iran, Brazil, and the
United States of America and has rapidly
spread to other countries. Moreover, it
infected hundreds and killed thousands in
the fastest unprecedented crisis ever. As of
June 31, 2023, the number of cases of
COVID-19 in the world is approximately
675,033,474, and the number of deaths has
reached 6,761,290. Cities house most of the
world's inhabitants. The high concentration
of people and activities in cities makes
people vulnerable to various stressors, such
as natural and manufactured disasters. In
the recent pandemic, cities are the places
where the transmission started. Cities are
generally considered as a vulnerable area
for infectious diseases. The origin of many
infectious diseases is within the cities,
fueled by the increase in urbanization, and
these types of diseases spread rapidly
within the urban texture. In many countries,
COVID-19 has changed the face of cities,
at least temporarily. However, this is not
the first time in human history that
epidemic diseases have affected cities. This
impact will change the way we think about
cities and health. Therefore, cities are a
natural  environment  for  spreading
infectious diseases. This pandemic is
happening right now, and this fundamental
challenge in global health governance can
also be considered an urban accident, which
has created significant problems for urban
management and planning. The current
pandemic is crucial for managing urban
planning in critical conditions. As many

regions of the world struggle with the
COVID-109 crisis, researchers are constantly
trying to shed more light on the underlying
patterns of the pandemic and its
unanswered aspects. This topical aspect of
this virus requires analysis that adopts an
interdisciplinary approach. Furthermore,
geography is one of the few disciplines that
intends to perform this analysis according
to environmental characteristics. In this
research, urban geography examines
environmental factors, social factors,
economic factors, etc. A growing literature
shows that residential, economic, and social
living conditions and neighborhood
conditions  significantly  affect  the
pandemic. There is evidence that socio-
economic and demographic characteristics
are factors influencing the transmission of
COVID-19.

Person, place, and time are the essential
elements of outbreak and epidemiology
research. It is necessary to examine the
interaction of the internal environment
(residential space) and the external
environment and its effects on the health of
city dwellers. The influence of the
neighborhood environment is a
fundamental factor that cannot be neglected
when studying the health of residents and
the indoor environment. Considering that
the neighborhood environment can affect
the indoor environment, it is reasonable to
assume that the indoor environment can
mediate the relationship between the
neighborhood  environment and the
residents' health. The built environment can
be essential in minimizing crowding and
facilitating social distancing and has
historically played an essential role in
controlling epidemics. The purpose of this
research is to measure the impact of each
socio-economic quantity and the built
environment on the rate of contracting the
disease of COVID-19 at the level of all
localities of Urmia city in 2020. Socio-
economic quantities include the population,
the number of older people (over 65 years
old), the number of literate people, and the
number of workers in each neighborhood.
The quantities of the built environment
include building density, net population
density, population density, commercial
density, medical density, density of roads



and streets, green space density, occupation
level, street congestion, average height of
buildings, and number of bus stops.

Methodology

The type of research is quantitative. The
research is also practical from the point of
view of the goal. In terms of approach, the
research is descriptive. The required data
for the research are the number of people
infected with Covid-19 and social,
economic and environmental indicators
(number of population, number of elderly
people (above 65 years old), number of
literate people and number of employed
people, building density, net population
density, population density, commercial
density, treatment density, density of roads
and streets, density of green space,
occupancy level, street congestion, average
height of buildings, number of bus stops in
each neighborhood). Moran's analysis and
hot spot analysis have been exerted to find
out whether the patients are sprawl or
concentrated (clustered). And in the
following, Pearson's correlation coefficient
and multivariate regression were applied to
analyze and determine the direction and
intensity of the relationship between the
variables.

Results and discussion

The results of the Moran's coefficient
indicate the clustering of the number of
patients at the neighborhood level. Also, the
p-value confirms the cluster formation, and
the results of the analysis of hot spots also
led to the identification of six high-risk
neighborhoods with different confidence
levels. The presented correlation and
regression analysis showed that among the
fifteen variables mentioned in the research
findings section, six had a positive
relationship with the infection rate at the
neighborhood level, and three had a
negative relationship.

Conclusion

The results show that the number of
employees, population density, number of
older people, building density, commercial
density, and road density affect the
infection rate with Covid-19. What is
fundamentally clear is that reflecting on

past events and learning about what can be
improved for future responses is essential
for the built environment and related
professionals, because life after the
pandemic will never be the same. Planning,
architecture and the built environment will
change under the influence of values, life
and habits. Increasing layers of immunity in
modern built environments seem to help
prevent the spread of infections and
diseases.
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Spatial Autocorrelation Report

Moran's Index: 0/081931 Significance Level Critical Value

z-score: 4/700523 (vton) (2ore)
001 mm <-258

p-value: 0/000002 0.05 2.58 - -1.96
010 [ -1.96--1.65

—~ 3 -1.65-165

010 3 1.65-1.96
005 W 1.96-258
001 mEm >258

|
|

Dispersed Random Clustered

Given the z-score of 4.7095228088, there is a less than 1% likelihood that this clustered
pattern could be the result of random chance.

ohse Jdos Jols s ¥ IS

£13 S0 Jyoigas 29
L wlord giabgs oliad &y yiiie o oS b g ok polie LT & a8 o (bl ¢ (slaast il 3
5 S ddlale jl dloee 90 a5 Mad o Ll Wbl o ¥ ISS Gygods aS SMowe pdaw > dB)S Gygo Judod g
dilaie 40 Ao dw (pl pogMe yired WLSL o do > A lieb] pdaw b jlad ) Mo dus dilais | dlee G
aihaio ) 5 sty ale SO ol g ogde 313 339 55 o) Ve 9 A0 el o b 1500 ylas  ale g e
G WMo b s olelid (g)blixe blo)l Moo wl ;3 .0)15 3935 55 Mo > Ve ylebs] pdaw b g0

Legend

I Cold Spot - 99% Confidence
I Cold Spot - 95% Confidence

Cold Spot - 90% Confidence
" Not Significant N
777 Hot Spot - 90% Confidence ‘b
I Hot Spot - 95% Confidence
l! Hot Spot - 99% Confidence 0_1 2_5 25 S 75 1‘3(

s s 3 g slaas) b . ¥ JSS



VEF L F Bylows 07 B9 o Slusl gLl pin (sbo gy dolilad Yoy

O st (Sl g &

(A mes WS15 o (Melds slaws clore Cures (glapsio o &S Jad o i 905l Aol s
223 oMo i g bl gl cplee 1515 ()b 0515 e slaidl (oST)5 s (e S8 Dlass ¢ me o515
WSy e sleidlo 181, sy 3148] cdlore Ml dlus cdlore Cuman b a8 (glaisS &y )0 293 (Niaauly alxs
(sl il ol oisn 3115l 381 L oyl ) S yn (il 35 s oy ol £l 5 plas
Joisia o iia 35 ala e olizn b opSan 2y (555 o515 5 mer (13 (Al e T3
w3 o Ui 1y (Sted o b G903l Jol @l ¥ Jgie 50

09 Sed oo ps @l Y Jgas

=l 3,30 =l il s oSl Sass
Sletlo Cyao e Slgusly (Sare b
JOWT e a™ eva VAR v vy \ Pearson. s
Correlation LY
N N R <Jova R ooy ey Sig. (2-tailed) o
Y. Y. Ve Y. Y. Y. Y. Y. N
che  pboy elas ol Sy WSl Sl
by glis)|
Jeal o g s o ey &b
T R YA %Y LIYYA JVET Wy ol Pearson sl
Correlation LY
Niiai NS ooy SIyyy -1-0A o[- -hav of-y  Sig. (2-tailed) <7
Y. 'R Ve 'R 'R 'R Y. Y. N
0 yile N (ygam 55 )

Jiloigan 325 3)90 0 it Az s S5 (1905l b g SPSS25 Jljile 5 Lama 15 ool (sl jeite 4 bgrpo (sloodly

A Stuod s lon LR Hlaie &l Gl 5 (Sl ondodh Gl ¥ Jgir B 5 o ls 457 <85 )18
Cupd yedome b R SQUAre (yusmen 0, disly 9 Jatue (sl puxio o (668 (Siwmon | L aS" Al o < AT
buwg GbMiwe Sl st byl o yd YA &S dad o i g Wb o SO ply e copd b (Stuser
WSy palld s o515 (Sleidlo K515 el dlass g slawl dly8l dlawi ¢ pune 31,81 lawd (Cumon (sl yuxio
165 ) Lagia e plan plo33) o Jlil s i (515 6515 eplan 5135 sl o515 s 135 oIS o
IS oS oguily s> osesl K> s Sl g Cusl oddidntn pogsl Sleoliul sl g laplasle
0925l onl 2 GMEe 55 el Jitue (glayite Mzl coa aBaz g )S) Jdoo ) (bl (slaasg i
Sig Jsie 35 (ANOVA) fyssS) Jio elys Uoily s o)) dlise Jod Bl i oS asl e YYAY

Al )I0y53 5 (o8 LB Bl I Jie &S 398 0 il 9 LBbi e yho il

e b3l 4 barpe (slaoylol Y Jgan

Model Summary®

Model R R Square Adjusted  Std. Error of R Square ChEnp 2 SHESED Durbin-
4 R Square  the Estimate Chgnge F Change  dfl df2  Sig. FChange = Watson
1 0/803% 0/645 0/547 169/398 0/645 6/555 15 54 0/000 2/293

a. Predictors: (Constant), Occupancy level, green space, Crowded streets, Medical services, Literate population, elderly people,
Commercial density, Gross population density, Height of buildings, bus station, road density, Net population density, population,
Building Density, employed

b. Dependent Variable: Suffering(nafar)
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Coefficients?
Sig. t Standardized Unstandardized Model
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Beta Std. Error B
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a. Dependent Variable: Suffering(nafar)
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