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ABSTRACT

Respiratory diseases are among the main causes of mortality, morbidity and
hospitalization. They can be attributed to many environmental, economical, social and
behavioral factors. Their seasonality varies according to climate change. Their map of
distribution as well as their numbers has varied both spatially and temporally as
respiratory syndrome known as Covid-19 spread.The latter is the hugest challenge that
quickens the spread of respiratory diseases all over the world. It spreads speedily in
many countries since the announcement about the first case in China in December 2019.
The disease is declared as pandemic in March 2020. Egypt has announced the first case
of infection of Covid-19 and the first case of mortality of the same disease on 14
February 2020 and on 8 March 2020 respectively.

The current research aims at analyzing time and place variances as well as the
demographic differences of the numbers of mortality of respiratory diseases in Assiut
governorate. It also studies their patterns of change describing the possible reasons
behind them. This assists in assigning the rate of mortality and its rise, which is possibly
related to the spread of Covid-19. Increase of mortalities could be due to cases that were
not checked to be recognized as either infected of Covid-19 or not. The current study is a
descriptive analytical one among many other researches and studies in varied fields that
attempt to find means of facing Covid-19 which shares in changing the map of mortality
of respiratory diseases.

Knowing the geographical distribution and mortality rates of respiratory diseases
as well as their change whether according to place or season contributes to recognizing
the spatial foci of these diseases. That helps in preparing for facing their different
influences. Measuring the dynamic of mortality of respiratory diseases eases the
interaction between the strategies of health care units and the changed trends. That
allows the first to handle the increased rates of infection or even their decrease. Drawing
maps of distribution of respiratory diseases in general and Covid-19 in particular is
essential for supporting the exerted efforts working on raising the awareness of the
population. They also facilitate the process of monitoring done by the responsible
entities, and direct the departments of quarantine at the hospitals of the governorate and
the medical centers to take needed precautions according to the map of mortality of
respiratory diseases in the governorate. [Bul. Soc. Géog. d’Egypte, 2021, 94: 69-109]
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Introduction

Respiratory diseases are considered of general health problems at all
countries of the world. They increase morbidity levels and mortality
particularly in developing countries. They have caused about 238 million
deaths globally in 2016 (GBD, 2017). This makes them the fifth main cause
of mortality in general and the main contagious reason of mortality at
different ages over the last 3 decades. Mortality of respiratory diseases
represents about 6% of yearly mortality globally (WHO, 2020).

Respiratory diseases are closely related to meteorological conditions as
both high and low temperatures influence them. High and low temperatures
worsen the symptoms of respiratory diseases particularly among those who
already suffer bad health conditions (EPA, 2011). Decrease in temperatures
have a negative impact on one’s health represented in narrowing of
respiratory airways and retreat in lungs’ functions. On the other hand, rise of
temperature can increase allergy diseases either as a consequence of much
pollens or because of the extend of their season which in turn leads to
worsening of the symptoms of respiratory diseases. In addition to that, rain
fall facilitates the spread of respiratory diseases (Siyan et al., 2020).

Some studies confirmed that elderly people along with patients of
respiratory diseases are in jeopardy of suffering from problems in the
functions of Cardiac Circulation which affects lungs. On the other hand,
low temperatures might cause peripheral blood stasis leading to much
blood in the lungs and as such worsening the situation (Juliana and Stefan,
2012).

Hot climate speeds the formation of Ozone layer. Inhaling air
containing ozone minimizes the function of lungs, maximizes the symptoms
of respiratory diseases, and worsens the conditions of those who are
asthmatic or have lung fibrosis. Again, being exposed to Ozone leads to
early death particularly those who suffer from heart and lung diseases
(luliano et al., 2017).

Previous studies indicated that in addition to environmental factors as
climate change and air pollution, there are many elements that negatively
affect the wellbeing of the respiratory system and lead to mortality of
patients suffering from respiratory diseases. These elements are either social
or economical like bad housing conditions, low social and economical
levels, low educational levels, demographic factors including age, sex and
race and behavioral factors like smoking (Viana et al., 2017; Wisdom et al.,
2020).
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Air pollution threatens the wellbeing of the respiratory system and
worsens its chronic diseases as chronic asthma, pulmonary embolism, etc.
According to reports of WHO, 92% of world’s population lives at places
whose air is not good and where dangerous factors related to climate and
environment and that threaten the wellbeing of the respiratory systems do
exist (Abolfazl et al., 2020).

What proves the danger of respiratory diseases is that pandemic flu
killed between 20-50 million in 1918, which is more than those who died in
world war 1. Today, seasonal flu still massively contributes to the increased
numbers of patients of respiratory diseases and their mortality all over the
world (Sahai et al., 2021).

Respiratory diseases range from bronchitis, pneumonia, lung fibrosis, to
pneumonia of unidentified organisms. The latter can be caused by many
viruses of which about 6-9 were discovered in the late years. Lately, also
Covid (Kazory et al., 2020) which is responsible for the admission of about
65% of patients of respiratory diseases to hospitals appeared® (Sun et al.,
2020).

Corona viruses constitute a large family of viruses that cause respiratory
diseases ranging from common cold to serious diseases like Middle East
Respiratory Syndrome (MERS-COV), Acute Respiratory Syndrome (SARS-
COV-1, 2), novel corona virus known as Covid-19 which is a new
unprecedented genus that is found for the first time among humans. The
original name of the virus is Sever Acute Respiratory Syndrome (SARS-
COV, 1, 2). The disease it causes is named by the world health organization
(WHO, 2020).

Corona virus disease is one of the biggest challenges that led to the
spread of respiratory diseases all over the world. The virus spread speedily in
many countries at varied rates since the announcement about the first case in
Hubei, China in December 2019. That led the world health organization to
declare it pandemic in March 2020 (Wu et al., 2020).

(1) Medical reports that have been recently published refer to the recurrence of the
common clinical symptoms of Covid 19 among humans. According to what
specialists mentioned, the following are the most common symptoms of Covid
19- fever (82%), cough (61%), muscle pain / fatigue (36%), shortness of breath
(26%), headache (12%), sore throat (10%), and gastrointestinal symptoms (9%)
(Sun et al., 2020).
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Egypt has announced the first case of Covid 19 on 14th February 2020.
It’s the second country in the regional office of Middle East world health
organization which confirms cases of infection after United Arab Emirates
and the first African country to announce infection (Abed Alah et al., 2020).
The infected cases were checked and laboratory tests were performed at
Cairo International Airport. The first infected person was a Chinese citizen
on whom the symptoms did not show up. First mortality case because of
Covid 19 was announced in Egypt on 8th March 2020 of a German citizen,
who was 60 years old and came to Egypt as a tourist. He arrived a week
before his death. He suffered fever, was admitted to hospital immediately,
yet, his health deteriorated. He passed away on 19th March (Onafeso et al.,
2021).

Away from the direct effects that Covid-19 has on humans, it also has
influences that vary from place to another. This variation is reflected in the
number of those infected and number of those passing away (Wu et al.,
2020). In addition to the indirect impact on economy, many governments
all over the world has executed different levels of lockdown and policies of
"staying home” in order to set a limit for this pandemic. Such procedures
led to deterioration in the global economical activities, which in turn
largely minimized the levels of air pollution at many areas of the world.
After 2 weeks of lockdown, 27 countries reported decrease of the levels of
nitrogen dioxide and Ozone. This was found through analyzing the data
collected via satellites during February and March 2020 (Patel et al., 2020;
Shouraseni and Robert, 2021).

Studies concluded that a massive improve in the quality of air at all
levels has occurred. Levels of nitrogen dioxide and particles hanging in the
atmosphere decreased by 50% (Shouraseni and Robert, 2021). These two
were proved as the cause behind the death of 272,000 persons of chronic
obstructive pulmonary, 110600 by heart diseases and 14800 by lung cancer
(Chowdhury and Dey, 2016).

In that sense we dare to say that even though mortality rates of
respiratory diseases has increased due to the spread of Covid 19, there is a
decrease in mortality rate of other respiratory diseases such as asthma,
chest allergy and lung fibrosis. Hence, Covid 19 has changed the patterns
of mortality which is the theme that this research reveals. The current study
aims at analyzing the change of the patterns of mortality of respiratory
diseases during the spread of Covid-19 in Assiut governorate.
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The Problem of the Study and its Objectives:

During one year, Covid-19 had a huge impact on the whole world.
After being described for the first time on 7 January 2020, Covid-19
rapidly spread in the world. On 7" January 2021, estimations revealed that
there were confirmed 146809 cases of infection and 8209 fatalities after
one year of declaring Covid-19 as a disease (Egyptian Ministry of Health,
2021).

Recognizing the differences in the numbers of fatalities of respiratory
diseases according to the geographical areas and understanding their
change of patterns aim at spotting the spatial foci of diseases and getting
ready to face their effects. Drawing maps about; the seriousness of
respiratory diseases in general, and the possibilities of being exposed to
Covid-19 is a crucial matter for handling diseases. The current study aims
at recognizing the time trends of the mortalities of respiratory diseases and
their dynamics each now and then in order to know; how far they are
spread, in what ways, and to understand their natures. This assists in
reaching estimations, and predictions that can be used by health care units
to adapt their strategies according to the changed trends of the diseases and
hence become ready to handle either the increase in the numbers of
infected cases or their fall.

The Study Area:

The location of a certain place impacts man’s health as it relates to the
different elements of climate and the diseases attached to them (Sharaf,
2003). The geographical site of any location may represent a threat to its
inhabitants' lives particularly if it is close to places that are home to diseases
and epidemics.

Assiut is a governorate in Upper Egypt. It is bordered by El Minia
governorate from the north, by Sohag governorate from the south, Red Sea
governorate from the east and New Valley governorate from the west. Assiut
governorate is in the shape of a bar that extends for 130 Kms by the bank of
the river Nile. It lies at latitudes of °26 “45 and °27 “45 to the north and
between longitudes °30 “45 to the north and °31 “45 to the east. It is about
25929 Km sg which is 2.59% of the total area of Egypt. Its inhabited area is
about 1562 Km sq. It’s population is about 4383289 persons according to the
census of 2017. Administratively, Assiut governorate is made of 11 districts,
52 local units and 235 villages (CAPMS, 2018).

The location of the governorate had shaped its climate which is one of
the most natural factors affecting man’s health. Hippocrates noticed the
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impact of seasonal change on man’s health, he said; “whoever wants to study
medicine has to learn about the seasons of the year at first” (Elsabawy,
2007). Examining some epidemic diseases revealed that they match with
certain patterns of climate as some of them are active in certain seasons and
inactive in others. These diseases are even described by the names of certain
seasons like, spring conjunctivitis (Sharaf, 2003). Seasonal factors interact
with social, economical and environmental factors in influencing mortality
rates. Certain groups of inhabitants are sometimes unable to defend
themselves against climate change even though it is not the sole factor
responsible for mortality (Gaber, 2003).
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Figure 1. Administrative Division of Assiut Governorate in 2020.
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Sources of the Study

Statistics and Reports:

= Central Agency for Public Mobilization and Statistics (CAPMS).
Results of the census of Assiut’s population, 2017.

=  Directorate of health and population, administration of health affairs,
unpublished reports, 2019.

= Ministry of Health and population, national information district of the
ministry of health, health information systems unit, unpublished reports,
2021.

Maps:

= Central Agency for Public Mobilization and Statistics (CAPMS).
Geographic information systems unit, map of administrative division of
Assiut governorate, scale (1: 500000), 2019.

= Central Agency for Public Mobilization and Statistics (CAPMS).
Geographic information systems unit, map of administrative division of
Arab Republic of Egypt, scale (1: 500000), 2018.

Literature Review:

A number of studies related to the topic of the current study have been
reviewed. Some of these are about respiratory diseases; others have to do
with Covid-19. Another group is about seasonal respiratory diseases and
their geographical and environmental aspects. These studies are;—Geographic
Variation in Racial Disparities in Mortality of Influenza and Pneumonia in
the United States in the Pre-Corona virus Disease 2019 Era by (Sahai et al.,
2021), the study presented by (Cesar et al., 2020) about Spatial estimation of
chronic respiratory diseases based on machine learning procedures—an
approach using remote sensing data and environmental variables in Quito,
Ecuador, the study by (Wisdom et al., 2020) entitled: Spatial risk assessment
of an emerging pandemic under data scargovernorate: A case of COVID-19
in Eswatini, the analytical study by Abed Alah et al. (2020) entitled; The
first few cases and fatalities of Corona Virus Disease 2019 (COVID-19) in
the Eastern Mediterranean Region, and the geographical study presented by
Schneider et al. (2021), GIS-based identification of spatial variables enhancing
heat and poor air quality in urban areas, Applied Geography.

Among the studies is one about Egypt presented by Raslan (2020), and
entitled; Fractional mathematical modeling for epidemic prediction of
COVID-19 in Egypt. Other studies are; the geographical study by Kuo and
Hung, 2021, entitled; Regionalization for infection control: An algorithm for
delineating containment zones considering the regularity of human mobility,
an Applied Geographical study by Onafeso et al. (2021) about; Geographical
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trend analysis of COVID-19 pandemic onset in Africa, a study that has to do
with planning to face the pandemic by Kobi et al. (2021) entitled; The
COVID-19 pandemic challenge to the All-Hazards Approach for disaster
planning, a study by Abolfazl et al. (2020), Predicting the hotspots of age-
adjusted mortality rates of lower respiratory infection across the continental
United States: Integration of GIS, spatial statistics and machine learning
algorithms, a study by (Bing et al., 2021) entitled Seasonal association
between viral causes of hospitalized acute lower respiratory infections and
meteorological factors in China: a retrospective study, a study by Siyan et al.
(2020) entitled Projecting impacts of temperature and population changes on
respiratory disease mortality in Yancheng, and a study by Stefan et al.,
(2020) entitled; Mathematical modeling of COVID-19 fatality trends: Death
kinetics law versus infection-to-death delay rule, a study by luliano et al.
(2017) entitled; Estimates of global seasonal influenza-associated respiratory
mortality: a modelling study, the medical geographical study by Vibhu et al.
(2020) Trends and Geographic Variation in Acute Respiratory Failure and
ARDS Mortality in the United States, study of GBD, (2017), Mortality,
morbidity, and hospitalizations due to influenza lower respiratory tract
infections, 2017: an analysis for the Global Burden of Disease Study 2017,
and the study of (Shouraseni and Robert, 2021), about the Impact of the
COVID-19 lockdown on air quality in the Delhi Metropolitan Region.

Methodology:

The study relied on many approaches particularly; the historical approach of
tracking mortality of respiratory diseases and analyzing them, the fundamental
systematic analytical approach in addition to the analytical quantitative method in
order to study mortality of respiratory diseases recognizing the reasons, and
clarifying the relativity between these two by statistics. According to these
approaches, the plan of the study goes on as follows;

- First: Change in the distributional map of mortality rates of
respiratory diseases from (2015-2020).

- Second: distributional patterns of mortality of respiratory diseases and
their rates.

- Third: Time variance of mortality of respiratory diseases in Assiut
governorate (1) Analyzing the coefficient of seasonal change of
mortality of respiratory diseases. (2) Distribution of mortality of
respiratory diseases over the districts of the governorate over the
different months of the year.

- Fourth: Age structure of mortality of respiratory diseases.

- Conclusion.
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First: Change in the distributional map of mortality rates of
respiratory diseases from (2015-2020):

Table (1) shows a rise in the participation of respiratory diseases in the
burden of mortality all over the governorate of Assiut during the era from
2015- 2020. Respiratory diseases carries the burden of mortality of about 3060
persons in 2015, which represents about 10.85% of total mortality cases in the
governorate. The governorate witnesses a noticeable decrease in its mortality
rates in 2016 and that is in accordance with the general minimize in mortality
rates of varied diseases during that year. Mortality of respiratory diseases is
about 2646 cases representing 9.98% of the total number of mortality cases in
2016. The amount of decrease is by 414 cases, which is about -23.53% of
mortality cases in 2015. Respiratory diseases slightly rises in 2017 by about 78
cases which is 2.95% of total mortality rate of respiratory diseases in 2016.
Thus, the number of mortality cases becomes 2724. Mortality of Respiratory
diseases resembles 1.37 % of the total mortality in 2017.

Mortality of respiratory diseases continues to increase reaching 2813
cases in 2018, which is an increase of 89 cases and of 3.37%. Respiratory
diseases shares in the burden of mortality by 10.45% of the total mortality rate
in the governorate in 2018. Its share increases in 2019 to become 10.77% of
total mortality in the governorate as its mortality rises to be 2948 cases by
4.8%, a noticeable rise that is estimated by 1370 mortality cases which is
46.47%. Thus, fatalities of respiratory diseases in the governorate become
4318 cases which is 14.27% of the different reasons of fatality. Assiut
governorate witnesses a general observed escalation in mortality by 2901
cases. Thus, the increase in mortality of respiratory diseases resembles 47.22%
of the total increase of mortality rates in the governorate in the same year.

Concerning spatial levels, the rise and fall of mortality rates and their
share in the general cases of mortality differ from district to another in the
governorate during the studied era. Assiut district shares by 34.35% of total
mortality of respiratory disease in the governorate in 2015. Assiut district is
followed by the districts of; Dayrout, EI-Quseya and El-Fatah. Together,
they constitute 66% of mortality rate. Sahel Selim participates by the lowest
average representing 2.42% of total mortality rate of respiratory diseases.
Respiratory diseases participate by different numbers during 2015. The
highest participation by respiratory diseases is in El-Fatah district by 20.58%
of the total of mortality rate in the district. Respiratory diseases share by
more than 10% of mortality rate in the districts of; Sadfa, Dayrout, El-
Quseya, El-Ghanaim and Abou Tig. It is less than that in the rest of the
districts reaching its lowest percentage in the district of Manfalout by 6.54%
of the total mortality rate in the district.
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Table 1. The Numerical Change of Mortality of Respiratory Diseases in Assiut Governorate during the Period (2015-2020),
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Figure 2. The Numerical Change of Mortality of Respiratory Diseases
in Assiut Governorate during the period from (2015-2020).

In accordance with the general fall of fatality of respiratory diseases in
2016, most of the districts of Assiut governorate record varied levels of fall
that is estimated by -162 cases in Dayrout which is about -42%. The
highest percentage of fall is in Sadfa which records -47.6% which is -69 of
mortality. El-Badari, on the other hand records the least fall at all by
-6.84%. Despite of the general fall in the numbers of fatalities, districts of
El-Ghanaim, Manfalout and Sahel Selim witness a rise in fatalities of
respiratory diseases recording 23.6% in EI-Ghanaim which witness an
increase by 203 cases of mortality. Mortality increases in Sahel Selim by
24.23% while in Manfalout by 17.28%. what draws attention concerning the
relative participation of fatalities of respiratory diseases is that it shares by
about 48% of total mortality rate in EI-Ghanaim which is about half of the
total number of deaths in 2016. Respiratory diseases share by 18% of
mortality in El-Fatah. Its lowest percentage of participation is in Assiut
district by about 7.7%.
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Despite of the overall escalation of mortality of respiratory diseases in
Assiut governorate in 2017, some districts of the governorate witness a
different condition. Dayrout, Assiut district, EI-Quseya, Abnoub, Abou Tig
and Sadfa witness a relative escalation in fatalities with Dayrout recording
the highest numbers as mortality of respiratory diseases is 49% along
with EI-Quseya recording the lowest rise by not more than 7.8% of the
total number of deaths in the district in 2016. All of; Manfalout, El-Fatah,
Sahel Selim, El-Badari and ElI-Ghanaim record a decrease in fatalities
of respiratory diseases with EI-Ghanaim recording the highest decrease by
-83.74% and EIl-Badari recording the lowest decrease as fatalities fall down
by only one case which is -0.92% of mortality in the district in 2016.
Fatalities of respiratory diseases record their highest percentage of
participation in El-Fatah by 14.84% while record their lowest
participation among other reasons of mortality in EI-Ghanaim district by
7.93% in 2017.

Except for Assiut district and El_Badari which witness a rise in
mortality of respiratory diseases in 2018 by more than 25% of mortality in
the previous year, the rest of the districts of the governorate witness a
relative decrease. The highest percentage of decrease was in EI-Ghanaim by
-80.85% while Dayrout record the lowest percentage of decrease by -2.41%
of the total of mortality rate in the district in the previous year. The
percentage of participation of respiratory diseases in mortality rises to more
than 12% in both Dayrout and Abou Tig. It exceeds 16% of the total number
of fatalities in El-Fatah. Its lowest participation in mortality is in El-
Ghanaim as it doesn’t go over 4% of mortality in 2018.

Assiut district, EI-Quseya, El-Fatah, Sadfa and El-Ghanaim record an
escalation in mortality in 2019. That escalation is about 300% in El-
Ghanaim that record 36 deaths more than those of 2018 which has only 9
cases. Mortalitiy in EI-Quseya increases by 42 cases which is about 27.81%
while increases in Assiut district by 153 cases which is about more than the
previous year by 10.85%. Mortality rises in Sadfa and El-Fatah, in 2018, by
7 cases and 13 cases respectively which is about 8.54 and 7.14%. The
percentages of participation by respiratory diseases as causes of mortality
vary among the districts of the governorate. Respiratory diseases cause more
than 12% of mortality cases both in Dayrout and Abou Tig. Sahel Selim has
the least participation by 3.32% of deaths in 2019.

Numbers of respiratory diseases go up in the governorate in 2020 as
mentioned earlier. Mortality rates rise in the different districts of the
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governorate highly. Fatalities increase in Assiut district by more than 1000
cases representing 64% of mortality of respiratory diseases in 2019. Abou
Tig has an increase of about 191 cases which is 123% of the district’s deaths.
Again, mortality of respiratory diseases in EI-Quseya increased by 139 cases
representing 72% of the district’s deaths. Although the previous districts
witness a noticeable increase of fatalities of respiratory diseases, some other
districts like Abnoub, El-Badari, and Sadfa witness a decrease in fatalities of
respiratory diseases under the spread of the pandemic. Participation of
respiratory diseases in causing death increases in Abou Tig and Assiut
district to be more than 18%. Yet, it doesn’t go beyond 7% in Manfalout and
Abnoub. Respiratory diseases resemble the least reason of mortality in Sahel
Selim by 3.8%.

A general Overview of the table indicates that the highest participation
of respiratory diseases is in; Assiut district, EI-Quseya and Abou Tig in
2020. In 2015, the highest participation of respiratory diseases is in;
Dayrout, El-Fatah, Sadfa and Sahel Selim respectively. EI-Badari district is
the district that witnessed the highest share of respiratory diseases in 2018.
Abnoub and Manfalout witness highest participation of respiratory diseases
in 2017. In 2016, EI-Ghanaim district records its highest participation.

Second: Distributional patterns of mortality by respiratory
diseases and their rates.

Fatalities of respiratory diseases are 4318 in Assiut Governorate in
2020, while they are 3060 in 2016. This is an increase of 41.43% which is
1258 cases. Table (2) highlights a change in distribution of mortality of
respiratory diseases. Bronchopneumonia comes as the first reason of
mortality in 2015 by 915 cases. It carries the burden of mortality of about
30%. Its participation also increases in 2020 to be 1840 cases which is
42.6%. Unclassified respiratory failure comes second among the reasons of
mortality of respiratory diseases by about 27% of deaths’ burden. Its
percentage rises in 2020 to be 28.76% of mortality burden of respiratory
system in Assiut governorate.

Acute bronchitis comes third by 543 fatalities which is 17.75% in 2015.
It records a noticeable decrease in 2020 representing 5.77% of the total rate
of mortality of respiratory diseases by not more than 250 cases. Pneumonia
resulting from unidentified organisms comes fourth among mortality causes
in 2015 by 223 death cases representing 7.3%. Its share decreases in 2020 as
it causes death only for 23 cases which is not more than 0.6% of death
burden.
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Chest allergy, lung fibrosis, and asthma witness a decrease in their rates
of mortality as well as in their relative participation in mortality of
respiratory diseases. Mortality of chest allergy decreases from 125 cases
which is 4.8% in 2015 to become 23 cases in 2020 representing not more
than 0.53%. Mortality of asthma drops to be 76 cases in 2020 representing
1.76% while it shares by 6.24% of mortality burden in 2015. Fatalities of
lung fibrosis drops by only 13 cases to be 108 cases in 2020 which is 2.5%
of death burden. On the contrary, mortality of unclassified viral pneumonia
and unclassified bacterial pneumonia leap as they cause death for not more
than 23 cases which is 0.8% in 2015 while they cause death for 324 cases, in
2020, which is 7.5% of mortality burden.

Mortality of novel Corona virus reaches 393 cases representing 9% of
mortality rates in the governorate in 2020. It comes third among the reasons
of mortality of respiratory diseases by 9.1% in the governorate. Mortalities
of novel Corona virus recorded in Assiut governorate are focused in the
districts of Abou Tig, and Assiut district by 198 cases, which is 50.38% and
183 cases, which is 46.56% respectively. El-Badari district records 10
mortalities representing 2.5% of mortality of novel corona virus in the
governorate in addition to 2 cases recoded in Dayrout and Sahel Selim.

Geographically, Assiut district has about 28% of mortality of
Bronchopneumonia in the governorate in 2015. Dayrout and Abou Tig come
second and third in rank by 16.4 and 12.24% respectively. El-Ghanaim
district comes at last representing 2.12%. Sahel Selim does not have any
mortalities of Bronchopneumonia in 2015. In 2020, ratios change as Assiut
district has more than 65% of mortality of Bronchopneumonia. Next came
El-Quseya, Dayrout, Manfalout representing together 21%. Abnoub comes
at last with no more than 0.55% of mortality of Bronchopneumonia.

About 62% of mortality of acute bronchitis concentrates in Assiut
district in 2015. Assiut district maintains the same percentage of
participation during 2020. Abnoub district comes second in rank by about
19%. It records about 29.5% of mortality of acute bronchitis in the
governorate in 2020. 375 cases of respiratory failure are recorded in the
districts of Dayrout and Assiut representing about 45%. 300 cases are
recorded in the districts of El-Fatah and EI-Quseya. Hence, the four districts
together constitute 81% of mortality of respiratory failure in 2015. The map
has changed in a way that Assiut district solely captures about 51% of
mortality of respiratory failure in the governorate in 2020, while the districts
of El-Fatah and Dayrout capture about 21%.
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During 2020, Sadfa has about 40 fatalities of chest allergy representing
32%. Dayrout, on the other hand, has 22% of mortality of allergy. Thus,
more than 54% of mortality of allergy concentrates in these two districts.
During 2020, the districts of; Assiut, Dayrout, EI-Quseya, and Manfalout
share nearly by about 95% of mortality of allergy in the governorate. Abou
Tig has one case of the 23 ones recorded in the governorate. The other
districts do not have any mortalities of chest allergy during 2020.

The districts of; Assiut, Abnoub and EI-Quseya come first, capturing
71% of mortality of asthma in the governorate in 2015. The share of Assiut
district rises, capturing along with Abnoub and Abou Tig about 76.2% of
mortality of asthma in 2020. Assiut district possesses about 78.5% of
mortality of lung fibrosis in 2015. EI-Quseya comes second by 11.5%. The
map changes that Assiut district captures more than 95% of lung fibrosis by
103 fatalities out of 108 in the governorate in 2020.

Cases of unclassified viral pneumonia, which are 7 in 2015, distribute
as 3 are in El-Fatah while both Assiut district and Dayrout share the
remaining 4. Mortality of unclassified viral pneumonia rises in 2020 to
become 2019 cases. 82.6% of them concentrate in Assiut district. 12% of
mortality is recorded in El-Quseya and El-Badari. The share of Assiut
district in mortality of unclassified bacterial pneumonia during 2015 is about
68.75% which is 11 cases out of the 16 cases in the governorate. Together,
Assiut district and Dayrout have about 99 fatalities in 2020 which is 94.5%
of the total mortality rate of unclassified bacterial pneumonia in the
governorate. EI-Ghanaim comes first in mortality of pneumonia resulting
from unidentified organisms. It has 62 deaths by 27.8%. Together with
Assiut district, EI-Ghanaim possesses about more than half of the cases in
the governorate in 2015. Fatality cases in the governorate drops to become
23 cases in 2020. That number is distributed among Assiut district, Sahel
Selim in addition to one case recorded in Abnoub.

According to the relative sharing of mortality among the districts of the
governorate, it is evident that Bronchopneumonia shares by about 30% of
the total rate of mortality in the governorate. It shares by about 60% in El-
Badari and 50% in Abou Tig. Its share is not more than 20% of fatalities in
Manfalout in 2015. Bronchopneumonia’s participation in fatality rates rises
in 2020 to be 42.6% of the total number of fatalities in the governorate.
Therefore, all fatalities of respiratory diseases concentrates in EI-Ghanaim,
sharing by more than 50% of fatalities of El-Badari, El-Quseya, and
Manfalout. They share the least in Abnoub where they record only 10% of
the total number of fatalities.
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Respiratory failure shares by about 27.22% of mortality burden in 2015.
Its highest participation exceeds 56% of the total mortality rate in El-Fatah.
Yet, it does not go beyond 1% of mortality in Abnoub in 2015 where it
shares by 1.83% of mortality rate in 2020 being the least participation at all.
Respiratory failure achieves its highest participation in El-Fatah, Sahel Selim
and Sadfa by not less than 62% of its mortality even at its least rates, in these
3 districts. Respiratory failure does not participate by any share in El-
Ghanaim during 2020.

Cases of acute bronchitis carry the burden of 43% of mortality of
respiratory diseases in Abnoub. Its participation does not go beyond 3% of
the total fatalities in Dayrout, EI-Quseya and Sadfa. It does not record any
fatalities both in Sahel Selim and in ElI-Ghanaim during 2015. Its highest
participation is in Abnoub in 2020 as it records 67% of mortality. Yet, it
does not share by more than 7% in the rest of the districts due to the general
decrease of its participation in mortality. It only records 5.77% of the total
rate of mortality in all the districts of the governorate.

Pneumonia resulting of unidentified organisms shares by 7.3% of
mortality in the governorate in 2015. It shares the most in EI-Ghanaim by
72% of mortality of respiratory disease. It is also the reason of mortality of
more than 43% in Sahel Selim. Again, it is the reason of mortality of more
than fourth of mortalities in Manfalout. Five districts do not record any
mortalities of this reason in 2015. Participation of this kind of pneumonia as
a cause of mortality decreases in general in 2020. The governorate has only
23 cases of mortality which is not more than 0.55%. Its highest participation
by about 33% of mortality rate is in Sahel Selim. No cases are found in eight
districts of the governorate in 2020.

Asthma shares by 6.4% of mortality rate in the governorate in 2015. It
has its highest participation in Abnoub by 18% of the total fatalities in the
district which recorded 22.5% of mortality in the governorate. In 2020,
participation of asthma does not go beyond 1.8% of the total mortalities in
the governorate. It records its lowest share in Sadfa with no more than 0.5%
while it keeps hitting the highest participation in Abnoub by 15% of
mortality rate of respiratory diseases in that district.

Chest allergy records about 4% of mortality of respiratory diseases in
the governorate. It carries the burden of 27.5% of mortality in Sadfa district.
It has its least participation both in El-Fatah and in El-Badari by less than
1%. No fatalities are recoded at all by this reason in EI-Ghanaim in 2015.
Participation of chest allergy drops in 2020 as 6 districts record not even one
mortality. Its highest participation is in Manfalout by 3.16% of mortality
burden of respiratory diseases in the district.
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Lung fibrosis has its highest participation in Assiut district during 2015
by 9% of mortality burden. Districts of Manfalout, Sadfa and EI-Ghanaim do
not have any fatalities of this cause. The number of districts that do not
record any mortalities because of lung fibrosis increases in 2020 as all
districts, except for of EI-Quseya and Dayrout in addition to Assiut district in
which cases of lung fibrosis are 4% of the district mortality rate, have no
mortalities. Viral pneumonia and unclassified bacterial pneumonia do not
record noticeable participation in 2015. Their rates rise during 2020 as viral
pneumonia represents 5% of mortality burden in the governorate. It records
its highest participation by 10% of mortality in El-Badari. Bacterial
pneumonia records its highest participation by 15.5% of mortality rate in
Dayrout. Corona virus shares by about 9.1% of mortality burden in the
governorate. Its highest participation was by about 7.3% of mortality burden
in Abou Tig district.

Concerning mortality rate of respiratory diseases in the governorate and
the change in its spatial map, it is found that the general rate reaches 7.12/
10000 persons during 2015. Assiut district reports the highest rate by more
than 10/10000 persons. The least rates are recorded in Manfalout with no
more than 4/ 10000 persons. El-Fatah has a mortality rate of 9/ 10000
persons. The rate varies between 6:8/ 10000 persons in the districts of
Dayrout, EI-Quseya, Abnoub, Abou Tig, Sadfa and EI-Ghanaim during
2015. This map encounters an obvious change during 2020. The general rate
in the governorate rises to 9/10000 persons, and to 24/ 10000 persons in
Assiut district. Abou Tig comes next by 10/ 10000 persons. The rate, on the
other hand, drops in Abnoub, Sahel Selim, EI-Ghanaim in addition to
Manfalout, as it does not go beyond 4 / 10000 persons.

The general rate of mortality of bronchopneumonia reaches 2.13/ 10000
persons. It has its highest rate in Abou Tig with more than 3/ 10000 persons.
That same rate does not exceed 2/10000 in Abnoub, El-Ghanaim, and
Manfalout which achieves the highest rate in the governorate in 2015. The
general rate of mortality rises to be close to 4/ 10000 persons during 2020. It
reaches its maximum in Assiut district by about 11.5/ 10000 persons.
Abnoub district records the least rate of mortality of bronchopneumonia.

Assiut district has the highest rate of mortality of acute bronchitis in the
governorate during 2016 by about 3.5/ 10000 persons. Abnoub district comes
second by about 2.5/ 10000 persons. Except for EI-Badari district which has a
rate of 1/10000 persons, the rate does not go in the other districts beyond 0.65/
10000 persons. In general, the rate of mortality of acute bronchitis drops during
2020 reaching 0.54/10000 persons as it does not, even in its highest rate which
is in Abnoub, goes beyond 1.68/10000 persons.
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The maximum rate of mortality of chest allergy in 2015 is recorded in
Sadfa with more than 2/10000 persons. This rate does not go beyond
0.55/10000 persons in the other districts of the governorate. The rate of
mortality of chest allergy decreases in 2020 as it does not exceed 0.15/10000
persons in its highest rate in EI-Quseya. Asthma has its highest rate in 2015,
in Abnoub by about 1.12/10000 persons. The rates decrease in all the
districts during 2020 to reach its highest in Abou Tig by 0.47/ 10000
persons. Mortality of lung fibrosis does not go, in its highest rate in Assiut
district, beyond 1/10000 persons both during 2015 and 2020.

The general rate of respiratory failure reaches 1.94/10000 persons
during 2015. It has its highest rate in El-Fatah by about 5.17/10000 persons.
The rate goes beyond 6/10000 persons in Assiut district being the highest
rate all over the governorate.

Rates of unclassified viral pneumonia have low rates in 2015. It is
found only in three districts. Its highest rate in El-Fatah is not more than
0.1/10000 persons. Its rate rises in 2020 reaching a climax in Assiut district
by 1.67/10000 persons. After recording low rate during 2015, mortality of
viral pneumonia rises to its maximum during 2020 in Dayrout by about
0.8/10000 persons.

On the contrary, rate of mortality of pneumonia of unidentified
organisms witnesses a decrease during 2020. Its general rates in 2015
reaches about 0.52/10000 persons as EI-Ghanaim experiences its highest rate
by about 4.69/10000 persons. Its mortality rate is close to 2/10000 persons in
Sahel Selim. During 2020, pneumonia resulting of unidentified organisms
does not record more than 0.05/10000 persons. Its highest rate during 2020,
does not go, in the three districts that have fatalities of this kind of
pneumonia; Sahel Selim, Assiut district and Abnoub, beyond 0.58/10000
persons which is the rate in Sahel Selim.

The general rate of mortality of other respiratory diseases reaches
0.2/10000 persons. The rate rises to go beyond this number in the districts of
Abnoub, Abou Tig and Assiut which has a rate of 0.73/10000 persons. The
other districts of the governorate have even lower rates. Some districts do
not even record any fatalities of these other respiratory diseases during 2015.
During 2020, the general rate of mortality of other respiratory diseases do
not go beyond 0.09/10000 persons. Their highest rates are in Assiut district
and El-Quseya by about 0.18/10000 persons. They have even lower rates in
Dayrout, Abnoub, and El-Fatah. Manfalout, Sahel Selim, El-Badari, Sadfa
and EI-Ghanaim do not record any fatalities of this reason.
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Figure 6. Mortality Rates of Respiratory Diseases in Assiut Governorate in 2020.
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The general rate of mortality of novel corona virus reaches about
0.85/10000 persons during 2020. Abou Tig has the highest rate of mortality
by corona by about 5.8/10000 persons. The rate goes down in El-Badari as it
does not exceed 0.4/10000 persons. Very low rates show up in Sahel Selim
and Dayrout which record only 2 fatalities over 2020.

Third: Time variance of mortality of respiratory diseases in

Assiut governorate.

(1) Analyzing the coefficient of seasonal change of mortality of
respiratory diseases:

Both of table 3 and the time analysis of mortality of respiratory diseases
in Assiut governorate from 2015-2020 indicate that the number of fatalities of
respiratory diseases fluctuates over the months of the year. Mortalities reach a
climax in January, the month which has about 2148 mortalities, during the
years from 2015-2020, representing 11.61% of the 165525 cases of mortality
of respiratory diseases in the governorate. June and December come second
and third by 10.74 and 10.17% respectively. September is the month that has
the least mortalities of respiratory diseases during the studied period. October,
over these years, has 1083 mortalities, which is about 5.85% of the total
number of mortalities of respiratory diseases in the governorate'”.

Concerning the seasons of the year and the seasonality of mortality,
months of winter come first in the number of mortalities of respiratory
diseases as they have 5825 cases which represent 31.47% of the total
mortalities in the governorate. January comes first among the months of
winter. Months of summer come second recording 5147 cases representing
27.06%. June comes first among the months of summer. During spring, 3979
died representing 21.5% of mortality of respiratory diseases. March witnesses
the highest rate of mortality among the months of spring. Autumn is the
season that witnesses the least mortalities of respiratory diseases representing
19.22% of the total number of mortalities. October is the month that has the
least mortalities, as it is the least dangerous month being climatically suitable
for the patients of respiratory diseases of the studied area.

Calculating the coefficient of seasonal change of mortality of
respiratory diseases in Assiut governorate indicates that January comes first
recording the highest number of mortalities by a coefficient of 139.26%. It is
followed by June and December by a coefficient of change of 128.82% and
122.08% respectively. Number of mortalities decreases the most in October

(1) The coefficient of seasonality is calculated by the average of calling cases in
each month of the year divided by the general average of the months of the year,
given that each month, in average, equals 100 and a year equals 1200. The
outcome is multiplied by 100. Thus, the coefficient of seasonality varies either
by being higher or lower than a 100.
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by a coefficient of seasonal change of 72.87%. April is the third least month
concerning the number of mortalities of respiratory diseases even though it
belongs to the season of spring.

Analyzing the coefficient of seasonality during the months of the years
from 2015-2020 reveals that the highest seasonality coefficient of January is
in 2016 as it records 186.7%. It has its least seasonality coefficient during
the years 2018 and 2020 not recording more than 124%. June has its highest
seasonality coefficient in 2020. Its seasonal change coefficient is higher than
these of the rest of the other months in 2020. It even surpasses January and
comes first regarding the number of mortalities in 2020 by a seasonal change
coefficient of 234.5%. It records its lowest coefficient during 2016, as it does
not go beyond 82%. Again, July surpasses January by recording its highest
seasonality coefficient in 2020 by 191%. It records its lowest seasonality
coefficient in 2015 by not more than 76%. Except for July 2020, seasonality
coefficient of July does not go beyond 100% during the studied period.

Seasonality coefficient of December reaches its maximum in 2016 by
about 165.5%. It hits its lowest in 2020 by 77.5% given that its seasonality
coefficient does not go beyond 122% during that era. This is not due to a
drop in the number of mortalities of respiratory diseases in December of that
year but to their concentration in June and July, which witness the peak of
Covid 19 in the governorate. February has its highest seasonality coefficient
in 2015 as it reaches 141.57%. It comes second after January leaving
December behind concerning the mortalities of respiratory diseases. It has its
least seasonality coefficient in 2020 representing 94.77%. October records
its least seasonality coefficient in 2020 by about 55.58% and hits its highest
rate in 2018 by 90%. November, on the other hand, records its least
seasonality coefficient by 55% in 2020, the year in which it also has the least
coefficient among all months. That is the case even though its seasonality
coefficient does not go less than 91% during the period from 2015-2019.

After analyzing the seasonality coefficient, it’s evident that up to 2019,
mortality of respiratory diseases concentrates more in the months of
December, January and February. Their distributional pattern differs in
2020. In the studied era, the least number of mortalities of respiratory
diseases, 141, is recorded in October 2016. Up to the end of 2019, the
highest number of mortalities of respiratory diseases is recorded in January
2015. By 2020, June records the highest number by about 876 mortalities
even though its previous highest number was 245 in 2015. Therefore, the
difference between the month that witnesses the highest numbers and that
witnesses the lowest numbers is about 735 mortalities. The monthly average
of mortality of respiratory diseases in Assiut governorate is about 257
mortalities during 72 months of the era from January 2015- December 2020.
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in Assiut Governorate during the Period (2015-2020).
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(2) Distribution of mortality of respiratory diseases over the districts of
the governorate over the different months of the year:

Table (4) indicates that June comes first in the number of mortalities of
respiratory diseases that reaches 876 in 2020. Thus, June carries fifth of the
burden of mortalities of respiratory diseases in the governorate. July comes
next by about 16% of the mortalities in the governorate. September and
October record less than 400 mortalities by not more than 9.5% of mortality
of respiratory diseases in the governorate.

Assiut district possesses more than half of the mortalities of respiratory
diseases in the governorate over the whole year. That is the case even though
it has only 22.5% of the population of the governorate. Its share of
mortalities in the governorate rises during June as it records 615 death cases
representing 70.2% of the total mortalities in the governorate which was 876
cases in that month. It also has the least percentage of mortalities during
January and February by no more than 53% of the total mortalities of
respiratory diseases in the governorate.

Dayrout has shared by 7.18% of mortalities of respiratory diseases in
the governorate. It hits its highest during February and October by more than
11% of mortalities in the governorate. It has the least mortalities during
June, July and September by not less than 5% of mortalities in the
governorate. EI-Quseya has its highest participation during May by about
10.78%. It has its least participation in mortalities of respiratory diseases
during September and January by about 4.15 and 4.93% respectively. The
highest number of mortalities in Manfalout is recorded during August and
November by more than 6% of the total mortalities in the governorate. Yet,
Manfalout has its least participation during March by no more than 1% of
mortalities of respiratory diseases in the governorate.

Abnoub has its highest participation during January by about 6% of
mortalities of the governorate. Its least participation is in July and August by
less than 1% of mortalities of respiratory diseases in the governorate. The
highest participation of El-Fatah is during April and December by 8.06%
and 7.17% of the mortalities of the governorate respectively. Sahel Selim
records its highest percentage during May and January by about 4.46 and
3.14%. It has less mortality during February, April, and June. It does not
record any fatalities of respiratory diseases during the rest of the months of
the year. El-Badari participates the most in April by 5.2% while its
participation during June and December do not go beyond 1.5% of
mortalities in the governorate.
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Figure 8. Distribution of Mortality of Respiratory Diseases
by Months in Assiut governorate in 2020.

Abou Tig has its highest participation during May by about 15% of
mortalities of respiratory diseases in the governorate. It comes second after
Assiut district. It records its least participation during March by not more
than 4% of mortalities of the governorate. The highest participation of Sadfa
is in March and November by more than 3.5%. It achieves its least
participation during August and September by no more than 0.5% of
mortalities of the governorate. EI-Ghanaim shares by more than 2% of
mortalities of the governorate. That is its highest share during March,
September and November. Its least participation does not go beyond 0.5%
during April and June. EI-Ghanaim has no mortalities of respiratory diseases
during February.

The percentages of mortalities vary over the months of the year in the
governorate. July carries the burden of 20% of mortality of respiratory
diseases. It records its highest participation in Assiut district as 24% passed
away during that month in the district. Its least participation is in Sahel
Selim by about 3% of mortalities of the district. July has its highest
participation in Abou Tig by about 20.3% of mortalities in the district. In
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July, more than 18% of mortalities of EI-Quseya and Manfalout is recorded.
The least participation is in Abnoub by about 4.6%.

January records its highest share, among the rest of the months, in Sahel
Selim by about 42.4%. In Abnoub, January has 25% of mortalities of the
district; its least share is in EI-Quseya by no more than 7% of mortalities of
the district. The participation of February varies between 12% as its highest
share in Dayrout and Sahel Selim and less than 7% in Assiut district.
October does not share by more than 8% in all the districts of the
governorate. Its highest participation is in Dayrout by 7.4% while its least
participation is in Abnoub by about 2.75%. All in all, the highest percentage
of participation, over the year and at all districts, is recorded in June in
Assiut district. The share of that month is about 24% of mortalities of
respiratory diseases in Assiut district. The least percentages of participation
at all are recorded in Manfalout which has 1.72% of mortalities of
respiratory diseases.

Fourth: Age structure of mortality by respiratory diseases.

Analyzing the data of age structure of mortality of respiratory diseases,
as given in table (5), shows a change in the distributional map among the
different age groups. The rates of mortality among the youngest; younger
than 1 year, nearly equals the rates of mortality among the oldest, over 65
during 2015 by 33.79% of infants and of 34.38% among the eldest. The
distributional map changes during 2020 as about 43% concentrated among
the age group of 65 years old and older. The rates of mortality among infants
less than 1 year old which records 20.29% nearly equals the rates of
mortality among the age group from 50-65 years old which represents
19.89% of all mortalities of respiratory diseases.

The age group from 1-15 years old witnesses a decrease in its mortality
rates of respiratory diseases as it goes down from 9.18% in 2015 to 5.93% in
2020. Again, mortalities of the age group from 5-15 years old decreas from
2.65 to 2.04% in 2020. Mortalities among the age group from 15-50 years
old escalates to be 9.59% in 2020 after being 6.37% of the total mortalities
in 2015. In the light of the previous information, it is possible to conclude
that in general all age groups less than 15 years old witness a noticeable fall
as they decrease from 45.62 % of mortality of respiratory diseases in 2015 to
27.62% in 2020. On the other hand, mortality of respiratory diseases rises in
all age groups above 15 years old as it records in 2020 about 72.37%. This is
not due to the fall in numbers of mortalities among age groups less than 15
years old but because of the increase in mortalities among the age groups
above 15 years old as they are the most mobile groups in society and hence
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are more exposed to infectious respiratory diseases. The case is so also as the
age group over 65 years old is the least capable of tolerating diseases.

Concerning the change in spatial aspect of mortality of respiratory
diseases and their age groups, it is evident that the age group of 65 years old
witnesses a noticeable rise in certain districts of the governorate in contrast
to its decrease in other districts. 54.55% of mortality in Sahel Selim belongs
to this age group in 2020. That percentage is 36.49% in 2015. The percentage
rises from 23.41 to 46.59 in Assiut district. Mortality of the age group of 65
years old rises, from 37.66 to 44.04% in Abnoub, from 38.41 to 48.83% in
El-Fatah and from 17.09 to 20% in El-Badari. Its mortality rate resembles
45.66% of the total mortalities in Abou Tig after it had been 30.1% in 2015.
On the contrary, Dayrout, EI-Quseya, Manfalout, Sadfa and EI-Ghanaim
witness a drop in the percentage of mortalities in the age group of 65 years
old. The most decrease is in Sadfa where numbers among this age group
goes from 51% in 2015 to 3.7% in 2020.

Although there is a general decrease in the rate of mortality among
infants in 2020, it witnesses a rise in certain districts specially Sadfa and EI-
Ghanaim where rates rise from 27.59% and 39.53% in 2015 to 76.54% and
59.57% respectively in 2020. Yet, the rates drop in the districts of Assiut and
Abou Tig from 39.58 to 13.94% and from 44.17 to 18.21% respectively.

The age group from 50-65 years old witnesses a rise in its participation
in Manfalout, Dayrout, EI_Badari in addition to Assiut district, Sahel Selim
and AbuTeij. The participation by this age group in the mortality of
respiratory diseases exceeds 22% in the last 3 districts. Previously in 2015 it
wasn’t more than 16%. On the contrary, the rates of mortality in this age
group decrease in EI-Quseya, Abnoub, El-Fatah, Sadfa and El-Ghanaim.
Sadfa has the most obvious decrease as numbers go down from 9.66% in
2015 to 2.47% in 2020. This age group do not record any mortality of
respiratory diseases in EI-Ghanaim.

The age group of 15-50 years old witnesses an escalation in its rate of
mortality in all the districts except for Sahel Selim where it drops from 6.76
to 3.03% and for Sadfa where it goes down from 4.83 to 2.47% in 2020. This
age group witnesses a slight drop in its participation in all the districts except
for Dayrout, Manfalout, Sahel Selim and El-Ghanaim where it slightly rises.
The most rise in its participation is in Sahel Selim as it goes up from 1.35%
in 2015 to 3.03% in 2020. The age group of 1-5 years old witnesses a drop in
its participation in all districts except for Sadfa where it goes up from 4.14%
in 2015 to 12.35% in 2020, and El-Ghanaim where it goes up from 12.35%
in 2015 to 19.15% in 2020.

-99-



Tome XCIV

Bul. Soc. Géog. d’Egypte

Tuble §. Age Strwtures of Mortality of Respirntory Discases in Assiut Governorate in 2015-2020,

015 2020
Dintricts Ase grougs Age groups
-1 I- 3 15 0. ae Total A 1~ 5 1< ED e Total
Al 316 6 v 75 Thi 246 TSt ] 103 [T 1) Eid 197 256
[ Dayroal 90 0 < 21 30 190 £ 104 ia 9 37 a3 113 310
Bl_Qeséya 67 b1] i2 2 £ i43 319 35 i 10 baj EE] £ 332
Manfal 5t 2 1 i 2 K5 62 10 (K] 5 it 2 3 (£
Aracah o 32 & 3 i 0 W K] v 1 5 [ [0 1"
[ Fil_Faah " 13 T & ar 106 276 i 7 0 E i 104 300
Sk Sedemt 35 % ] s T b 7 5 o 1 1 Fl 5] i
G [ I3 2 3 3 0 i &0 ] 1 6 T ] o |
Ao Tiz a1 iE i [ b1 & 206 83 6 s 5 70 158 3%
Sadt a0 o 1 T 4 74 143 62 10 ] 3 2 i #1
§i_Gaanaim 54 9 0 1 3 3 [ 28 g T | 03 i i
Totad 1054 81 s 195 41T 1082 el n n? s 414 59 1544 A8
et % frum District % frum District
-1 1. ) 15 500 654 Total 1 1 = 15 50. 54 Totul
Assiunl ) [ 352 3,04 13,52 2041 I (X 01 157 10,24 209 59 10
Dhayrent 2138 70 (E 545 1 XD 1G] D 352 E) %) (B IhAS (10
[ E1_Quveya 3 w37 37h EXT) 5.6 Fors o 56 543 301 [NE 12.0% 8T o
Nanfaoet Ky Ta1 S a6 1358 3305 [ 3101 823 £y e 1519 3za1 [
Aol A (EX3) 231 EEY) 1423 3760 10 b ¥ 052 [ (RG] o 10
£1_taah By ¥l 35 B 17 el I3 1162 530 (] 1340 169 aNL I8
Sabel Schm 2] 0 105 (50 1151 ¥ 10 1515 0 343 10 4 5455 10
| F1_tiaderi s.2 153 171 1% B (3 w0 50 5 (K3 5 o071 n 100
Abvm Tig a7 (5 9% 5. 971 W0 1) (53] 193 745 012 383 3566 |
Sods 375 [ur} 270 EXE] 5.0 SLin (3 WS 1235 347 b 24 37 (T
E_Ghanaim 053 10.47 0 116 SN i 10 .57 1918 313 211 [ 1702 10
Toted 19 1564 393 5,47 2024 SLUT 109 2029 503 20 9.5% 19.5% 4817 1
Districts & frim Goversorale vy
-1 I- £ 15 50- 54 Total a i- 5 15 S0 854 Tutal
Assiin 0,23 4128 450K 3546 X0 2038 14,15 KT A At 3435 EEL .53 6422 393
Dayreut 37 [ 3 037 1115 %08 1258 1161 HAS 1023 651 S0 6106 s
[ F1_Quneva aa T2 1241 1232 .15 [EXO A2 a7 120 116 5 =i 746 7.6
Wanfalist 541 137 A7 708 03 S3% 5 50 S (X [T P 270 E3
[ Al &7 1% 741 A £is B350 7k 377 i L.1a 123 51 3% 28|
£1_Fanh RE 403 Had 1233 .27 10108 am 331 323 133 79 119 EETS 43
Saded Scam 2 pa 1 1.3 1% 24 257 242 us? 0 1.14 0. aur [ 0.7
TI_lasdart X bl A7 (= [ED K] S HAS §39 (B 143 128 129 TN
Avon Tig 3K 6l [ 56 [ SH0 670 Tie 270 568 a5 92 (X w0
Sadhs KX 704 39 3.5 336 T0E 374 TR ET3] b G 02i 0 th i
EXoTT E 33 o 0.1 12 352 P 33 a8 14 5] ] (X5} |
Tunsk [ [0 190 10 1 100 10 [0 100 100 [ 100 100 1

Source: Ministry of Health and Pop

Center of the Minisery of Health, Health Infocmation Syssem’s Usit, unpublished data, 2015, 2020,

-100-



Spread of the Pandemic of COVID-19 (Geographical Study in Assiut Governorate)

Ahmed Ali

2774y

ar

e

T T 5
Menin JGovernorate 1100 Causes I T E
—————————————— ~
\
‘ -
&
~
~
18
4% ] >1 year ~
) 1:>Syears Km
24% [ 5>15years | ., "0 N /
ol 15:>50 yoars | j——s—t—g—t—t—+ /
12% ol 50->65years| .- -
ol 565 yoars ': N\

31°0'

Figure 9. Age Structure of Mortality of Respiratory Diseases

in Assiut Governorate in 2015.

274

27°20

ro

ne
- 1
MeniaJ/Governorate 1900_(3:11‘00 7
\
\
1
\
\
\
-\ Age Smuchres .
\ of reapiratory moetality in 2020
\
\
\
‘\ Eastern
hinter-desert
Viesterm
himnr-cdesart
6a%
>1yoar )
1>5yoars 0y
] 5>15years
i 15:>50 years 7%
Wl 50-565 years ’
Ml <g5 yoars

31°0°

e

a0

Figure 10. Age Structure Mortality of Respiratory Diseases

in Assiut Governorate in 2020.

-101-



Bul. Soc. Géog. d’Egypte Tome XCIV

Concerning the rates of participation of the different age groups in
mortality and their change, it is simply concluded that the group of infants
records its highest rates in El-Badari by about 58% in 2015. It records its
highest participation in 2020 in Sadfa by about 76.5% of mortalities in the
district. The highest participation of the age group of above 65 years old is in
Sadfa by about 51% of mortalities in 2015. Sahel Selim replaces Sadfa in
2020 as mortality rates of this age group records 54.55%. The age group
from 50-65 years old has its highest participation in El-Fatah in 2015 by
about 17% of mortalities in the district. It records about 24% of mortalities
in Sahel Selim by about 24% in 2020. The age group from 15-50 years old
has its highest participation in mortality of respiratory diseases in El-Fatah
during 2015 and 2020. It records its highest participation in 2020 by about
15% of the total mortalities in the district.

According to the distributional map, Assiut district captures 34.35% of
mortalities of respiratory diseases in 2015. Its rate rises to about 60% of
mortalities in the governorate in 2020. Assiut district has its highest
participation in mortalities of the age group of 5-15 years old as it has 45%
of the mortalities of this age group in the governorate in 2015. The least rate
recorded in Assiut district is among the age group of 65 years old in 2015 as
it shares by 23.38% of mortalities of the governorate. Assiut district has its
highest participation in the mortalities of the age group of 50-65 years old
and of 65 years old as it shares by more than 64% of mortalities in the
governorate among both of these groups. Dayrout records its highest share in
2015 among the age group of 65 years and above as it shares by 18% of
mortalities among this age group in the governorate. It records its lowest
participation during 2020 by 5.01% of the mortalities of the age group of 50-
65 years old in the governorate. EI-Quseya records its highest rate by 14.8%
of the fatalities among the age group from 5-15 years old in 2015. It records
its lowest rate by5.01% of mortalities among the age group 50-65 years old
in 2020. Manfalout records its highest participation in the mortalities among
the age group from 15-50 years old in 2015. Yet, it records its least
participation among the age group of 50 years and above by 2.79%. Abnoub
has its highest participation in the mortalities of the age group of 1-5 years
old in 2015 by 11.4%. Its highest participation in 2020 does not go beyond
4.15% of the mortalities among the same age group. El-Fatah has 12.82% of
the mortalities of the age group of 15-50 years old as its highest share in
2015. The participation of the other districts of the governorate does not go
beyond 9% in any age group. The highest participation is in Abou Tig which
records in 2015 about 8.8% of mortalities of infants.
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Conclusion

The study shows that respiratory diseases carry the burden of mortality
of 4318 cases in 2020 in contrast to 3600 cases in 2015 in Assiut
governorate. This increase is by about 1258 cases, which is 41.43% of
mortality of respiratory diseases.

The study highlights a change in the distributional map of fatalities of
respiratory diseases in Assiut governorate. Assiut district participation in
the total rate of mortality of respiratory diseases rises. It carries the
burden of about 60% of mortality in 2020. Yet, the district’s
participation does not exceed 35% of mortality in 2015. Except for Abou
Tig which witnesses a rise in its participation, all the other districts of
the governorate witness a decrease in their participation in mortality of
respiratory diseases in 2020.

The study describes a change in the distributional map of mortality of
respiratory diseases. The participation of bronchopneumonia, for
example, rises noticeably to form 42.6% and thus becomes the first
reason of mortality of respiratory diseases during 2020. Participation of
Respiratory failure also rises forming 28.76%. Participation of viral
pneumonia escalates to be 5% and so does bacterial pneumonia. This is
in addition to the appearance of novel corona virus whose mortality
records about 9% of death burden in the governorate.

The study indicates a decrease in the participation of certain reasons in
mortality burden. Acute bronchitis participation drops to be 5.8% in
2020, while it shares by 17.75% in 2015. Participation by chest allergy,
Asthma, Lung fibrosis, and pneumonia resulting of unidentified
organisms in death burden drops in 2020.

Out of the study, it is concluded that certain causes of mortality
concentrate in certain districts more than others. 65% of mortality of
bronchopneumonia is recorded in Assiut district. Dayrout comes second
by about 6.4%. Both Assiut district and Abnoub capture about 92% of
acute bronchitis. Assiut district along with Dayrout, El-Quseya and
Manfalout record more than 95% of mortality of chest allergy. Assiut
district, Abnoub and Abou Tig have about 76% of mortality of asthma.
Assiut district, alone, captures about 95.3% of mortality of lung fibrosis
in the governorate. Assiut district came first in mortality of respiratory
failure as it carried the burden of the half of its mortality rate. Assiut
district, in addition to EI-Quseya had about 90% of mortality of bacterial
pneumonia in Assiut governorate. Assiut district and Sahel Selim share
by 95.75% of mortality of pneumonia resulting of unidentified
organisms.

The study indicates that mortality of novel corona virus in Assiut
governorate reaches 393 cases representing 9% of mortalities in the
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governorate in 2020. It comes in the third rank of the reasons of
mortality by 9.1%. Mortality of novel corona virus concentrates in the
districts of Abou Tig, and Assiut district by 198 cases in Abou Tig
(50.38%) and 183 cases in Assiut district (46.56%). El-Badari has 10
mortalities by about 2.5% of mortality of novel corona virus in the
governorate. That is in addition to two cases that are recorded in Dayrout
and Sahel Selim.

= The study highlights a rise in the participation of bronchopneumonia by
more than 50% of mortality in the districts of El-Badari, EI-Quseya,
Manfalout. All mortality cases of this reason concentrates in
El_Ghanaim. Respiratory failure records its highest share in El-Fatah,
Sahel Selim, and Sadfa by more than 60% of mortality in these districts.
Acute bronchitis records its highest share in Abnoub by about 66% of
the district’s fatalities. Novel corona virus shares by 57% of fatalities in
Abou Tig as the highest participation of the pandemic in the burden of
mortality of respiratory diseases.

= The highest participation of chest allergy is in Manfalout while Abnoub
has the highest participation of asthma. Lung fibrosis and viral
pneumonia are dominant in Assiut district. Bacterial pneumonia is
dominant in Dayrout while pneumonia of unidentified organisms is
dominant in Sahel Selim.

= |t is obvious through the study that Abnoub has the highest participation
during January by about 6% of mortality in Assiut governorate. El_Fatah
records its highest participation in April and December by about 8.06%
and 7.17% of the total mortality rate in Assiut governorate. Sahel Selim
has its highest share in May and January by 4.46 and 3.14%
respectively. El-Badari records its highest participation in April by 5.2%
while Abou Tig has its highest participation in May. Sadfa has its
highest participation during March and November with more than 3.5%.
El-Ghanaim’s share exceeds 2% of mortality cases in the governorate as
its highest share is in March, September and November.

= The study highlights a change in the general map of the rates of
mortality of respiratory diseases in Assiut governorate and their spatial
differences. The general rate reaches 7.12/10000 persons in 2015. Assiut
district records the highest rates by more than 10/10000 persons. The
least rate is recorded in Manfalout by no more than 4/10000 persons.
El Fatah has a mortality rate of 9/10000 persons. The rate varies
between 6:8/ 10000 persons in Dayrout, Abnoub, Abou Tig, Sadfa and
El_Ghanaim in 2015. This map witnesses a change over 2020 as the
general rate in the governorate rises to 9/10000 persons and leaps to be
24/10000 persons in Assiut district. Next, comes Abou Tig by a rate of
10/10000 persons. The rate decreases in Abnoub, Sahel Selim, El-
Ghanaim, and Manfalout as it does not go beyond 4/10000 persons.
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= The study shows a change in age structure of mortality of respiratory
diseases. Mortality of the age group of 65 years old and more witnesses
a noticeable rise in certain districts in the governorate while it decreases
in other districts. This age group resembles 54.55% of mortality rate in
Sahel Selim in 2020 while it resembles 36.49% in 2015. It rises from
23.41 to 46.59% in Assiut district and from 37.66 to 44.04% in Abnoub.
It also escalates from 38.41 to 48.83% in El-Fatah and from 17.09 to
20% in El-Badari. Its mortality rate reaches 45.66% of the total fatalities
in AbuTeij after resembling 30.1% in 2015.

= Dayrout, ElI-Quseya, Manfalout, Sadfa and EIl-Ghanaim witness a
reduction in mortality among the age group of 65 years old and more.
The highest decrease is in Sadfa where mortality rate among this age
group decreases from 51% in 2015 to 3.7% of mortality of respiratory
diseases in the district in 2020.

Recommendation

In the light of the previous results, the study recommends to, those
responsible for health care in Assiut governorate, the direction of the
strategies of disease control to interact with the spatial differences and the
changing time trends of respiratory diseases according to the rising in the
rates of infection or their fall.

According to this recommendation, it is possible to reduce the rates of
infection and mortality of these diseases; through controlling the factors of
danger, via reducing the rate of mortality of respiratory diseases and by
offering the best chances of remedy. It is obvious that most of the diseases
and their geographical differences are influenced mainly by the
environmental, civilian and social factors of the different areas and districts.
This fact should lead us to the necessity of controlling these diseases not
only according to the medical procedures but also by taking into
consideration the elements previously mentioned.
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