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Abstract

Background: Measles is one of the leading causes of death among young children even though a safe

and cost-effective vaccine is available.

Objectives: This study aimed to assess the epidemiological features of measles in the red sea state.

Materials and methods: This was prospective study in red sea state to assess the epidemiological
features of measles. The study was base on the data of measles surveillance. The study area was Red
Sea State. Our study consists of all age group who live in red sea state. The data was collected through
Observation, questionnaire, interview and lab specimens to detect antigens and anti bodies of measles.

The data was analyzed by using SPSS version Y°, .

Results: Measles prevalence, Y+ (¢4,27%) of the children were clinically diagnosed had sign and
symptom of measles and )¢9 (A+,o7%) of them confirmed had positive measles IgM antibody. Fever
and maculopapular rash were reported in 4+,A%Z and VY,oZ of children, respectively. The highest
number of cases had onset in February was YY,VZ and March was Y),%Z. There was no association

between child age and seasonal variation with occurrence of measles in all ages.

Conclusion: The prevalence of measles was high among studied population. New strategies are
needed to both ensure that mothers/caregivers understand and can access the information on their

child’s vaccination.
Keywords: Epidemiological features; Measles; Red Sea State

Introduction: Measles is one of the leading causes of death among young children even though a
safe and cost-effective vaccine is available. In Y-\1, there were Y1¢ ... measles deaths globally —
nearly £0. deaths every day or YA deaths every hour. More than 407 of measles deaths occur in low-
income countries with weak health infrastructures. Measles vaccination resulted in a VA drop in
measles deaths between Y--- and Y. -A worldwide. In Y- -A, about AY of the world's children

received one dose of measles vaccine by their first birthday through routine health services — up

A
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from VY in Y. \o. Unvaccinated young children are at highest risk of measles and its complications,
including death. Any non-immune person (who has not been vaccinated or previously recovered from
the disease) can become infected. Measles is still common in many developing countries — particularly
in parts of Africa and Asia. More than Y. million people are affected by measles each year. The
overwhelming majority (more than 40) of measles deaths occur in countries with low per capita
incomes and weak health infrastructures. Measles outbreaks can be particularly deadly in countries
experiencing or recovering from a natural disaster or conflict. Damage to health infrastructure and
health services interrupts routine immunization, and overcrowding in residential camps greatly

increases the risk of infection ['] .

Measles remains an important cause of childhood mortality, especially in developing countries.
Measles vaccination coverage among infants in Southeast Asia and Africa is still low, ranging between
0¢—007 in Y444 to 10-1VJ. However, Sri Lanka, Latin America, Romania and South Korea,
experienced outbreaks of measles in spite of sustained high coverage with single-dose vaccination

strategy [Y]. This study aimed to assess the epidemiological features of measles in the red sea state.

\,Y. Materials and methods:

\,¥,). Study design: This was prospective study in red sea state to assess the

epidemiological features of measles. The study was base on the data of measles surveillance.

\,Y,Y. Study area: The study area was Red Sea State.
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Fig.Y: Map of the study area

\,¥,¥. Study Population: Our study consists of all age group who live in red sea state.

V.Y, ¢, Sample size:
The sample size was collected through the following equation

n= Z'pgle’
Z'= 1,41
P=Y.7 (+,V)
g=-+,V=(+Y)
e= (+,))Y
n= (0,30 (LY. ST ()Y = FAS

V,Y,2. Data collection method:
The data was collected through Observation, questionnaire, interview and lab specimens to detect
antigens and anti bodies of measles.
The data collection team was including the following persons;
e Researcher: supervise field activities and sample selection.
e Interviewer: a public health officer to fill out the structured questionnaire and record the
observations on the risk factors.
e Blood sample collector: a medical cadre to collect the blood sample in the appropriate

container, transport it to the laboratory and store it.

The team was used the following data collection tools:
V. Individual interviews using structured questionnaire to collect data on the risk factors of
measles, this will include observations by interviewer on some of the questionnaire items.
. Blood samples from participant members: Collection of © mL intravenous blood from each

participant.
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\,¥,%, Statistical analysis: The data was analyzed by using SPSS version Yo,+; also results were
presented in tables and graph. Chi-square test was used to find associations between categorical
variables. Also Univirate analysis was used. P-value considered significant at less than +,+ © levels.

\,Y,V, Ethical considerations:

Approval from academic committees.

- Ethical clearance was asked from:

- Federal Ministry of Health.

- Letter of informed consent was signed through all participants of the study.

- Confidentiality of the information will be ensured.

R
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V.Y, RESULTS:
Measles prevalence

Based on measles prevalence, Y+ (¢49,°%) of the children were clinically diagnosed had sign and
symptom of measles and )¢9 (A+,°7%) of them confirmed had positive measles IgM antibody (Table
)).

Symptoms of Measles:

Fever and maculopapular rash were reported in 4+,AZ and YY,o7 of children, respectively. Classical
symptoms of measles were reported in most children cases; 1,7 for cough, ©4,¢7 for runny nose
(coryza) and °V,AZ for eye redness (conjunctivitis), respectively. Diarrhea within € to Y ¢ months were
reported in 1A,%7 of children, and YA, £7 of children had joint pain, presented in (Table Y).

Child Age and Seasonal Variation with Occurrence of Measles

We identified Y £ % measles probable cases with onset between November Y+ Y)Y and April Y+ YY in the
five regions in Red Sea state, including measles IgM antibody testing confirmed cases. The highest
number of cases had onset in February was YY,V7 and March was Y)Y, (Figure V).

Table Y shows associations between child age and seasonal variation with occurrence of measles.

Table Y: Prevalence of Measles among children <\ years to ¢ years of age in Red Sea State,
YOYVYOXY (n=YAe):

Prevalence of Measles among child (n=YA¢) Frequency (%)
Clinical case definition of Measles? VVe (04,07)
Measles IgM antibody® RN YA

Table ¥: Classical features of measles case-children in Red Sea State, Y+ Y)-Y:YY (n=\A¢):

Frequency (%)
Clinical features
Yes No
Fever VIA (34,0) W (R,Y)
Maculopapular rash AAREQARYY 83 (YL.2)
Eye redness (Conjunctivitis) VoY (oV,A) YA (£Y,Y)
Cough VY (14,0) YY (¥4,0)
Runny nose (Coryza) VY (e9,0) Vo (£+,0)
Joint pain VY (YA€) VVE(TY),T)
Diarrhea within ¢ to Y ¢ months YYY (AT oA (Y),%)

'Y
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Seasonal variation with occurrence of measles among children in Red Sea State, Y+ Y-

Yovy (n=\/\°):

Season-1

December (n=13)

January (n=17)

February (n=42)

Season-2

March (n=40)

s i gl e

April (n=28)

Table ¥: Child age and Seasonal variation with occurrence of measles among children in Red

Sea State, Y+ Y\-Y.YY (n=VAo):

Age (y) and Seasonal | MV positive n(%) | MV negative n(%o) OR (4¢7 CI) Season Effect | P-value
variation .
(n=1¢4) (n=r") (2e7ZCI)
Upto Y year
Season-) YY(YALY) £(YLY)
08 (+,)0.Y,Y¢) €Y (VV-£9) AN
Season-Y AR (VLA \ \(VY‘,Y‘)
V\-¢ years
Season-) Yo (YLA) £(0n,0)
IBANCRARALY) VY (£1-VY) EV)
Season-Y IANGANS)] £(00,)
-1 years
Season-" VY (YV,0) Y (Yo,4)
0T (+,04T,TY) €8 (V)-EA) SELAN
Season-Y Yo (1Y,9) EA)
V.-V ¢ years
Season- £(YLY) Y ()
08 (+,01-8,07) €1 (A-2Y) <0V
Season-Y VY (VYY) (£+,4) Y

V'Y
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DISCUSSION: This study aimed to assess the epidemiological features of measles in the red sea
state. This study based on measles prevalence, )\ - (09,07) of the children were clinically diagnosed
had sign and symptom of measles and ¢4 (A-,07) of them confirmed had positive measles IgM
antibody. In Nigeria, the measles vaccine used is the Edmonston-Zagreb strain; it is imported in
lyophilized form, and reconstituted just before vaccination. After reconstitution, the vaccine is stored
at ¢°C and is administered within a day of reconstitution. Measles infection among previously
vaccinated children has been attributed to vaccine failure. It is not known from this study whether
primary or secondary vaccine failure was the major cause, as there were no data available on the sero-
conversion status of the children after vaccination. Causes of primary vaccine failure could be failure

in the cold-chain system, inadequate viral dose, or host immune factors such as persistence of maternal
immunity [ ¢].

The common symptoms of measles were fever and maculopapular rash were reported in 4+,A% and
vY,e7 of children, respectively. This was in accordance to the statements that measles is associated
with fever and rashes (AA, A1), examples of which are frequently found in daily practice. The causes
of fever and rashes are abundant, with most of them resembling each other in terms of clinical
symptoms, which may even lead to misdiagnosis [¢] . The incubation period with respect to measles
is around Y-Y) days. Discrete erythematous rashes develop on the patient’s face and neck a day after
the disappearance of the Koplik’s spot. Thereafter, the rashes spread throughout the whole body.
Typically, they last for Y-V days. Patients are considered as highly contagious since ¢ days before the
appearance of the first rash to ¢ days after (%+, 1)). The maculopapular rash after few days becomes
hyperpigmented. In a few studies, the hyperpigmented rash may be used as a distinctive sign of measles
infection [1, V].

Moreover the study showed that the highest number of measles cases had onset in February was YY,V7
and March was Y),%7. Hence the study showed that there were associations between child age and
seasonal variation with occurrence of measles. The following characteristics were insignificantly
associated with occurrence of measles in the univariable analysis in all age groups: season-Y effect
(37 CI) among age group ‘-¢ years was VY (¢)-YV) times than season-) with risk [OR Y,YY; 4¢7 CI
+,¥4-V,£4] times more in season-Y children effected. For other children age group association with
seasonal variation of measles occurrence the risk of measles onset and season effect is nearest or
equally presented. For season-Y risk of measles onset increase among children age group up to  years
with [OR +,29%; 407 CI +,)°-Y,Y¢] times, among age group °-9 years’ children the risk increase with
[OR+,21%; 40/ Cl +,+4-Y,Y)] times and among more than ten years the risk of measles onset increases

in season-Y by [OR «. ¢¢; 40/ ClI +,+1-£,01] times.

A4
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Comparable study showed that the recent measles outbreak suggests that Madagascar was experiencing
a honeymoon period [A] and the low immunity levels from inadequate vaccination coverage resulted

in a large proportion of the population susceptible to measles infection [A]. Our results may help to

prevent future outbreak as they show when and where routine immunization could be reinforced to
prevent missing opportunities to increase population-level immunity. A description of healthcare
facility characteristics revealed that more remote facilities had a higher percentage of children who

were not vaccinated on time, reflecting the well-known barrier of travel time to healthcare access
[4.)+].
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Abstract
Background:

Objectives: This study aimed to identify the factors that contributing to the measles occurrence.

Materials and methods: This was prospective study in red sea state to assess the epidemiological
features of measles. The study was base on the data of measles surveillance. The study area was Red
Sea State. Our study consists of all age group who live in red sea state. The data was collected through
observation, questionnaire, interview and lab specimens to detect antigens and anti bodies of measles.

The data was analyzed by using SPSS version Y°, .

Results:
Conclusion:
Keywords: Factors contributing to measles occurrence; Red Sea State

Introduction: Measles is a serious infectious disease affecting all age groups, particularly children
under © years [V] . An individual with measles can spread the infection to healthy contacts a few days
before and after the onset of the rash.
Once recovered from measles, immunity is life-long [Y] .The measles vaccine is one of the best public
health strategies to reduce morbidity and mortality caused
by measles. During Y+« +—Y+ ¥, the annual reported measles incidence decreased AY7, from Y¢o to Yo
cases per million  populations  [¥] and the estimated number of
measles cases and deaths declined by A+7 [¥]. Despite global immunization efforts, outbreaks in
developed and developing countries have been recorded, which are attributed to pockets of a population
where vaccination coverage is low [¢]. A well-established case surveillance system can ensure early
detection, investigation and confirmation of every suspected measles case in a community [¢]
.Detection of an outbreak relies on the ability of the responsible authority to recognize an increase in

measles cases significantly above the number normally expected. Response to measles outbreaks

R4
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includes immunization, case management and raising public

awareness [1] . This study aimed to identify the factors that contributing to the measles occurrence.

\,Y. Materials and methods:

\,Y,Y. Study design: This was prospective study in red sea state to assess the

epidemiological features of measles. The study was base on the data of measles surveillance.

\,Y,Y. Study area: The study area was Red Sea State.

Fig.): Map of the study area

\,Y¥,¥. Study Population: Our study consists of all age group who live in red sea state.

V,Y, ¢, Sample size:
The sample size was collected through the following equation
n=  Z'pgle’
Z'= 1,41
P=VY+7(+,Y)
g=1-+V=(F)
e=(+))Y
n= (13" (Y. ST ()Y = rAe
V,Y,¢. Data collection method:

The data was collected through Observation, questionnaire, interview and lab specimens to detect
antigens and anti bodies of measles.

YA
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The data collection team was including the following persons;

Researcher: supervise field activities and sample selection.

Interviewer: a public health officer to fill out the structured questionnaire and record the
observations on the risk factors.

Blood sample collector: a medical cadre to collect the blood sample in the appropriate

container, transport it to the laboratory and store it.

The team was used the following data collection tools:

¥.

Individual interviews using structured questionnaire to collect data on the risk factors of
measles, this will include observations by interviewer on some of the questionnaire items.
Blood samples from participant members: Collection of ¢ mL intravenous blood from each

participant.

\,¥,%, Statistical analysis: The data was analyzed by using SPSS version Y@, ; also results were

presented in tables and graph. Chi-square test was used to find associations between categorical

variables. Also Univirate analysis was used. P-value considered significant at less than +,+© levels.

\,Y,V, Ethical considerations:

Approval from academic committees.

Ethical clearance was asked from:

Federal Ministry of Health.

Letter of informed consent was signed through all participants of the study.

Confidentiality of the information will be ensured.

V,¥. RESULTS:

Factors Contributing to Occurrence of Measles

Table ) shows associations between Socio-demographic, economic and personal characteristics among

positive and negative measles cases. The following characteristics were significantly associated with

occurrence of measles in the univirate analysis: child age <¢A months (¢ years), non-central region of

residence, primary or less education level of father and missing the Ynd measles vaccination dose.

Children with the following risk factors had significantly higher odds of occurrence of measles. Child

age <¢A months’ increase risk by [OR V,YV; 4¢7Z Cl: +,24-Y,YY], non-central region of residence

increase risk of measles incidence with [OR Y,oV; 407 CI: Y,£)-¢,£1], primary or less education level

14



YoYE g e bl aall

of father increase occurrence of measles by [OR Y,¥+; 407 Cl: Y,+3-Y,2¢] and missing the Y"measles

vaccination dose increase risk by [OR Y,Ye; 407 CI: Y,4Y-2,AV].

Children categorized with underweight of BMI were insignificantly associated with occurrence of

measles in the univirate analysis but increase measles incidence by [OR Y,4¢; 407 CI: +,00-1,4¥Y],

The association between other factors like child Sex, nationality, residence, education level of child

Mother, Family monthly income (SDG), number of rooms, tents or cottage, family size, number of

children in the family, order of child in family, season and the st dose of measles vaccination were

not significantly associated with occurrence of measles in the univirate analyses (Table V).

Table Y: Univariate analysis of Socio-demographic, economic and personal characteristics
among positive and negative measles cases (factors contributing to occurrence of measles):

Variable MV positive (%) | MV negative (%) OR chi -?
(n=Y¢9) (n=x1) (3e7ZClI) (P value)

Nationality
Sudanese (n="17A) VYo (A8 Y (19,%) BK Y
Non-Sudanese (n="V) Ve (AY,8) ) (+,YA-Y,Y0) (V,A%)
Child Sex
Male (n=A1) 1o (£Y,7) YV (5AY) A4 Y,o¥f
Female (n=4%) At (01,%) VYo (£),Y) (+HVV-Y,+7) (+:)Y)
Child Age
< ¢Amonths (n=)Y1) YOV (AVLY) YY (OAY) Yy BLAE
> tAmonths (n=24) £1(YY,9) VWYY, (+,°9-Y,YY) (or2)
Residence
Urban (n=41) YA (oY,T) YV (5AY) o,va EYY
Rural 4n=A%) VY (£Y,Y) VYo (£),Y) (+)YA-Y,18) (+°Y)
Region of residence
Central East-Central(n=AY) (YY) YY (YUA) Y,0) O, ) v, r YT
Non-Central & East-Central (n=" ) A (AT, 8) VE(\Y,T) (V,€)-£,£7) )
Education level of Father
< Primary (n="1Y) You (AA9) VY ()),0) ),¥ YY,VY
>Primary (n=YY) £4(TA) Y (M9 (),+8-1,0¢%) (r01%)
Education level of Mother
< Primary (n="+1) AN (AT, ) YA (YY) Y, 0A ©,avyY
>Primary (n=VY4) (YY) YA (YY,A) (+,47-),Y7) (YY)

Family monthly income (SDG)
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<Yeyeen (n=EY) YT(AY,Y) V(LY Y, <04

>Ye,0 0 (n=1Y) EA (YY) VE (YY) (+,Y£-1,AY) (+,V+9)

Variable MV positive (%) | MV negative (%) OR chi y?

(n=1¢9) (n=*1) (ReZ CI) (P value)

Number of rooms, tents or cottage

One (n=¢+) YY (M) A(Yeoe) N R
(+,4YY)

>Two (n=)£°) VIV (ALY) YA(V4,T) (+,0)-Y,+9)

Family size

<o (n=VY+) oY (V¢,Y,9) VA (Yo,V) AN Y,A)

> 0o (n=YVe) AV (ALY YA (Yo,V) (+,Vo-1,7) (+,+9%)

Number of children in the family

<o (n=)YY) Ve (ALY YV (14,Y) y,.0 T
(+,AAC)

> © (n=£A) Y4 (A),T) TOMA) (+,0Y-Y,+Y)

Order of child in family

<oth(n=111) VYo (A),T) ¥V (VAY) Y,01 L,avo
(¢¥e)

> ot(n=14) Y (YTLY) o (Y1,Y) (+,07-£,1%)

Season

Season-) (n=2+) YA (YA, ) VY (YY) y,04 ©YAY(+,040

Season-Y (n=)Y?) YVe (AY,0) Yo (YA,0) (+,7Y-Y,YY) )

Measles Vst dose

Vaccinated (n=¥4) Y (Y4,9) YA(YS)) 00 VY

Non-vaccinated/<imonths (n=¢1) YA (AY,T) AV, E) (+,eV-Y,77) (+,1AY)

Measles Y dose

Vaccinated (n=Y4) YY (0%, ¢) VW(ET,Y) ¥,Yo YA YT

Non-vaccinated/<months (n=)¢1) VYV (AY, ) YA (YY) (V,47-0,AY) (<... T

Child BMI

Underweight (n=YA) Yo (A4,Y) Y () Ve Y, 490 Y0

Healthy weight (n="°V) YYE (VA YY (YY) (+,00-1,4Y) (+,Y9Y)
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Discussion: This study showed that child age <¢A months (¢ years), non-central region of residence,
primary or less education level of father and missing the Y measles vaccination dose. Children with
the following risk factors had significantly higher odds of occurrence of measles. Child age <¢A
months’ increase risk by [OR Y,YY; 4e/ Cl: +,24-Y,YY], non-central region of residence increase risk
of measles incidence with [OR Y,oY; 407 CI: V,£V-£,€7], primary or less education level of father
increase occurrence of measles by [OR Y,¥+; 407 CI: Y,+4-),2¢] and missing the Y'"measles
vaccination dose increase risk by [OR Y,Ye; 42/ CI: Y,4Y-2,AV] were significantly associated with
occurrence of measles. Similar studies stated that the correct age to initiate measles vaccination in a
population should be established by balancing the risk of infection against the effectiveness of
vaccination. When measles incidence is very high, the vaccination age should be advanced despite its
lower effectiveness. In contrast, when the incidence is low, vaccination can be delayed, since infection
in a period of a few months is improbable and vaccination effectiveness is higher at older ages [Y,A,4].
In accordance studies showed that more than half of cases in our study reported residence as the likely
place of infection exposure, suggesting secondary cases. Crowded conditions and high population
densities are known risk factors for the disease's occurrence and spread [+, Y)]. NCR is the densest
region in the Philippines with a population of Y:,YAe per square kilometer, [\ Y] and has been
repeatedly cited as a hotspot of previous epidemics in the country [\ Y].

Children categorized with underweight of BMI were insignificantly associated with occurrence of
measles in the univirate analysis but increase measles incidence by [OR Y,4¢; 4¢7 Cl: +,00-1,4Y],
The association between other factors like child sex was not significantly associated with occurrence
of measles in the univirate analyses. In contrast findings showed that based on meta-analytic analyses
of national data from seven countries, over a period of Y Y-YV years, we found that the incidence rates
of clinical measles were V7, Y+ 7, Y7/. and ©7 significantly higher in males in infancy, ages '—£, % and
Y+ V¢ respectively. In adults, the picture was less clear. In the age group Yo—£¢, it was A/ higher in
males, but with a wide confidence interval and not statistically significant. At age ¢ ¢-1¢, the incidence
rates were A7 lower in males. While the sex differences observed are not great, it has been shown that
in infectious diseases where the clinical to subclinical ratio is relatively high, the observed gender
differences tend to be lower in magnitude [) £]. The variation in the absolute incidence rates can be
explained, at least in part, by the occurrence of local outbreaks. For example during ) year period, from
Y«)Y to Y. Y, there were a series of outbreaks in England [ °]. New Zealand has suffered outbreaks
due to measles importation [ 1].

Atabani et al. [) V] suggested that this may be related to sex differences in antibody dependent cellular

cytotoxicity, which they found to be lower in females following measles vaccination.
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A study of children and adults in Spain found that females develop significantly higher measles 1gG

titers following vaccination in compare to age-matched males ['A]. There is evidence of a weaker

antibody response to measles vaccine in boys ['%] and a higher humoral antibody response to live

measles vaccine in females has been observed in young adults [Y+]. There also appears to be less

waning in immunity to measles vaccine in females [Y)]. Thus, even after immunization, males may be

more susceptible to measles than females.
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Abstract

This paper illustrates the Solar Radiation Energy Modeling for Methodology
and Applications & Techniques. Geoinformatics solar radiation modeling is a
valuable tool for assessing solar energy potential, guiding renewable energy
projects, and making informed decisions related to land use and planning. It
combines geographical and environmental data to provide insights into the spatial
distribution of solar radiation, contributing to the sustainable development of solar
energy resources. Advances in remote sensing technologies and the availability of
high-resolution data contribute to more accurate solar radiation modeling.

The Methods depend on eight stages: Data Collection, Preprocessing, Solar
Radiation Model, Model Selection, GIS Analysis, Validation, Update and Refinement,
and Development.

The Applications are Assessing Potential Solar Energy, Site Selection Solar
Energy, and Planning and Optimizing Solar Energy Systems.

The Techniques are High-Resolution Data Integration, Machine Learning and
Al Integration, Cloud-Based Solutions, Integration with Renewable Energy
Planning, Real-Time Monitoring and Forecasting, User-Friendly Interfaces and
Accessibility, Incorporation of Climate Change Variables, Open Data Initiatives, and
Global Collaboration and Standardization. The future research should trend to
GeoSmart city renewable energy.

Keyword: Al, Cyber Security, Renewable Energy, GIS.

I. Introduction
Solar radiation modeling in Geoinformatics technology involves the use of
spatial data and analytical tools to estimate and visualize the distribution of solar
energy across a geographical area. This process is crucial for various applications,
including renewable energy planning, site selection for solar installations, and
understanding the potential for solar energy generation in a given location.
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V. Solar Radiation Basics: Solar radiation refers to the energy emitted by the sun, and
it plays a vital role in various natural processes on Earth, including climate,
weather, and energy generation.

Y. Geoinformatics in Solar Radiation Modeling: Geoinformatics provides a powerful
platform for integrating spatial data, such as topography, land cover, and climate
information, to model and analyze solar radiation across a landscape.
Geoinformatics allows for the visualization of spatial patterns and the
identification of optimal locations for solar energy projects.

Key Components of Solar Radiation Modeling in Geoinformatics: Topography
Data, Atmospheric Conditions, Land Cover Data, Time and Date Parameters.
Solar Radiation Models: Solar Path Models: These models simulate the path of the
sun across the sky, considering factors like latitude, time of day, and time of year.
Viewshed Analysis: Determines the areas visible from a specific location,
considering terrain and obstacles, providing insights into the solar exposure of a
site. Solar Radiation Models: Mathematical models, such as the Solar Radiation
models in GIS software, estimate the amount of solar radiation received at specific
locations. Study published in Nature found that Al models can accurately moderate
the long-term, medium-term, and short-term prediction of solar
radiation. However, the accuracy of solar radiation models can be affected by
factors such as the complexity of measurement techniques and the cost involved in
obtaining accurate data[i]. It's important to note that the accuracy of solar radiation
models is an active area of research, and ongoing efforts are being made to improve
the precision of these models [i][ii]. There are many researches applied on
Geoinformati CS [iV] ) [V] , [vi] , [vii] , [viii] , [ix] , [X] , [Xi] , [Xii] , [xiii] , [XiV] , [XV] , [Xvi] . [Xvii] -
[xviii] , [xix] , [xx] , [xxi] , [xxii] i [xxiii] , [xxiv] , [xxv] , [xxvi] , [xxvii] , [xxviii] , [xxix] , [xxx] , [xxxi] , [XXXii] .

II. Methodology

Solar radiation modeling in Geoinformatics involves the estimation and analysis
of solar radiation availability in a specific Geospatial area. This is crucial for various
applications, such as site selection for solar energy projects, understanding the
potential for solar power generation, and assessing the impact of terrain and land
cover on solar radiation. Here's a general methodology for solar radiation modeling
in Geoinformatics Technology.

Phase (1) : Analysis
e Stage (1) : Data Collection : GIS-based solar radiation modeling requires input
data such as satellite imagery, atmospheric data, and topographic information

[xxxiii].Accurate solar radiation modeling requires high-quality input data, and

uncertainties in atmospheric conditions can impact the results. Calibration and

validation of models are essential to ensure accuracy in predictions. ArcGIS

(allow users to estimate solar radiation values based on location, time, and

atmospheric conditions), PVGIS(allows users to estimate the solar energy
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potential at a specific location), HOMER Pro(designing and optimizing
microgrid systems), Solar Analyst (Spatial Analyst extension for ArcGIS):(
solar radiation modeling. It provides tools for shading analysis and solar
radiation mapping). Elevation Data: Obtain high-resolution digital elevation
models (DEMs) for the study area. DEMs represent the terrain and are essential
for calculating slope and aspect. Climate Data: Collect meteorological data,
including temperature, humidity, and atmospheric pressure. This data is
necessary for solar radiation calculations. Land Cover Data: Land cover
information helps in considering the impact of obstacles like buildings and
vegetation on solar radiation.

e Stage (2): Preprocessing: DEM Processing: Derive slope and aspect from the
DEM. Slope and aspect are crucial factors in determining how much solar
radiation a location receives. Shading Analysis: Identify and mask out areas
that are shaded by terrain or tall objects using hillshade models or viewshed
analysis.

Phase (2): Design

e Stage (1): Solar Radiation Model [xxiv][xxv][xxvi]: Solar Geometry
Calculations: Compute solar angles, including solar azimuth and solar
elevation, using date, time, and location information. Direct Normal
Irradiance (DNI): Calculate the amount of solar radiation reaching the Earth's
surface directly from the sun without scattering. Diffuse Horizontal
Irradiance (DHI): Estimate the scattered or diffuse solar radiation reaching the
Earth's surface. Global Horizontal Irradiance (GHI): Combine DNI and DHI to
calculate the total solar radiation received on a horizontal surface.

e Stage (2): Model Selection [*xii]: We should choose an appropriate solar
radiation model based on the study's objectives, data availability, and level of
accuracy required. Common models include: HOGI (Hourly Optimized
GeneRalized) Model, Perez Model, Hay-Davies Model, and Solar Analyst.

Phase (3): Implementations

e Stage (1): GIS Analysis: We should integrate the solar radiation results with
other GIS layers to visualize and analyze the spatial distribution of solar
radiation. In addition Generate solar radiation maps, including annual, monthly,
or daily solar radiation patterns.

Phase (4): Evaluations

e Stage (1): Validation: We should validate the solar radiation model by
comparing the modeled results with ground-based measurements, if available.

e Stage (2): Update and Refinement: Periodically update input data and refine

the model based on new information or changes in the study area. Remember
YA
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that the accuracy of the solar radiation model depends on the quality of input
data and the appropriateness of the selected model for the specific conditions
of the study area. Calibration and validation with ground-truth data are
essential for ensuring the reliability of the results.
Phase (5) : Development:
Utilize the solar radiation information for specific applications, such as site
selection for solar installations, energy yield predictions, and environmental
impact assessments.

III. Discuss
GeoSmart City Solar Radiation Energy Modeling: Methodology and
Applications in Butana Region, Sudan.
» Solar Radiation Modeling Applications
Solar radiation modeling is used in various applications in Butana Region (in
Sudan), including: Assessing Potential Solar Energy in Butana Regions, Site
Selection Solar Energy in Butana Regions, Sustainability Renewable Energy
Planning, Planning and Optimizing Solar Energy Systems, Evaluation &
Optimization solar potential of rooftops in Urban Planning, Modeling solar
radiation Applications: optimize crop planning and irrigation.
» Solar Radiation Modeling Technology

‘. High-Resolution Data Integration: There is an increasing trend toward
integrating high-resolution spatial data into solar radiation modeling. This
includes using high-resolution terrain models, land cover data, and weather
data to improve the accuracy of solar radiation assessments.

Y. Machine Learning and Al Integration: Machine learning and artificial
intelligence are being increasingly utilized in solar radiation modeling. These
techniques can help improve the accuracy of predictions by learning from
historical data and identifying complex patterns in the spatial and temporal
distribution of solar radiation.

Y. Cloud-Based Solutions: Cloud computing is becoming more prevalent in GIS-
based solar radiation modeling. Cloud platforms provide the necessary
computing power and storage for handling large datasets and performing
complex simulations. This allows for more scalable and efficient modeling
processes.

¢. Integration with Renewable Energy Planning: GIS solar radiation models are
being integrated into broader renewable energy planning frameworks. This

involves combining solar radiation data with other geospatial information, such
Ya



IV.

Y~Y2ﬁlﬁ)§h@‘)ﬂd&d‘ A i Caad dale Alas

as wind patterns, topography, and infrastructure, to optimize the planning and
deployment of renewable energy projects.

°. Real-Time Monitoring and Forecasting: There is an increasing emphasis on
real-time monitoring and forecasting of solar radiation. This involves the
integration of current weather data and satellite observations to provide up-to-
date information for energy production forecasts and grid management.

1. User-Friendly Interfaces and Accessibility: The development of user-friendly
interfaces and tools for non-experts is a growing trend. Making solar radiation
models more accessible to a wider audience, including policymakers, urban
planners, and decision-makers, is essential for informed decision-making.

V. Incorporation of Climate Change Variables: Climate change considerations
are becoming more integrated into solar radiation modeling. This involves
assessing the potential impacts of climate change on solar radiation patterns
and adjusting energy planning strategies accordingly.

A. Open Data Initiatives: There is a continued push for open data initiatives,
making solar radiation data and modeling tools more accessible to the public.
This facilitates collaboration and the development of a broader understanding
of solar energy potential.

4. Global Collaboration and Standardization: Global collaboration efforts and
standardization in data formats and modeling methodologies are essential for
ensuring consistency and comparability of solar radiation data worldwide.

Conclusions

The trend of Solar Radiation Energy Modeling in Applications is Assessing
Potential Solar Energy, Site Selection Solar Energy, and Planning and Optimizing
Solar Energy Systems. The future Techniques are High-Resolution Data
Integration, Machine Learning and Al Integration, Cloud-Based Solutions,
Integration with Renewable Energy Planning, Real-Time Monitoring and
Forecasting, User-Friendly Interfaces and Accessibility, Incorporation of Climate
Change Variables, Open Data Initiatives, and Global Collaboration and
Standardization.

[V ] https://.nature.com/articles/s¢ )04
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Abstract: Measles is one of the leading causes of death among young children even though a safe and cost-effective vaccine
is available. This study aimed to assess the epidemiological features of measles in the red sea state, Sudan. The study based on
measles surveillance, from November YY) to April Y+ YY, that included Y- £ years’ age groups who live in Red Sea State.
The data was collected through observation, questionnaire, interview, and sera from the participants to detect the antigens and
antibodies of measles. The data obtained were further analysed using SPSS version Yo,+. The prevalence of Measles was
04,07, as Y +/ YAe of the children were clinically diagnosed had signs and symptoms of measles and ¢4 (A+,27%) of them
confirmed had positive measles IgM antibody. Fever and maculopapular rash were reported in 4+,A% and V¥,°7 of children,
respectively. The highest number of cases had onset in February (YY,V%) and March (¥ Y,7%). There was no association between
child age and seasonal variation with occurrence of measles in all ages. The study concluded that the prevalence of measles
considered to be high among studied population. New strategies are needed to ensure that both mothers and caregivers
understand and can access the information about their child’s vaccination.

Keywords: Epidemiological features; Measles; Maculopapular

overcrowding in residential camps greatly increases the risk
of infection [\] .

Measles remains an important cause of childhood
. mortality, especially in developing countries. Measles
). Introduction vaccination coverage among infants in Southeast Asia and
Africa is still low, ranging between ©£—¢27 in Y444 to 1o—
Measles is one of the leading causes of death  <v/. However, SriLanka, Latin America, Romania and
among young children even though a safe and cost-  South Korea, experienced outbreaks of measles in spite
effective vaccine is available. In Y+ 1, there were Y€ +++ of sustained high coverage with single-dose vaccination
measles deaths globally — nearly £+ deaths every day or  strategy [Y]. This study aimed to assess the epidemiological
YA deaths every hour. More than 4°7 of measles deaths features of measles in the red sea state.
occur in low-income countries with weak health
infrastructures. Measles vaccination resulted in a YAZ drop
in measles deaths between Y« ++ and ¥« +A worldwide. In Y. Methodology
Y.+ A, about AYY of the world's children received one dose
of measles vaccine by their first birthday through routine ~ ¥>'. Study Design and Data Collection:
health services —up from Y7 in Y + Y. Unvaccinated young This study designed as prospective community-
children are at highest risk of measles and its complications, ~ based study was conducted from November Y- Y¥) to April
including death. Any non-immune person (who has not ~ Y*YY in Red Sea State to assess the epidemiological
been vaccinated or previously recovered from the disease) ~ features of measles. Children aged <)year to) ¢years with
can become infected. Measles is still common in many  Or without a history Measles, Mumps, and Rubella (MMR)
developing countries — particularly in parts of Africa and VaCCination, who attended the main primary health centres
Asia. More than Y+ million peop|e are affected by of each of the )+ localities in Red Sea State were
measles each year_ The Overwhelming majority (more e||g|b|e fOI‘ the Study. The Sample Size was determined by
than 4°7) of measles deaths occur in countries with low per using the statistical formula of Fisher for calculating sample
capita incomes and weak health infrastructures. Measles ~ Size:n=ZY p (1 —p)/dY, the final sample size was calculated
outbreaks can be particu|ar|y dead|y in  countries to be YAe partiCipantS were identified and assessed for
experiencing or recovering from a natural disaster or  eligibility to participate voluntary in the survey,

conflict. Damage to health infrastructure and health ~ considering the prevalence of target children ages <" year-
services interrupts routine immunization, and \o years’ measles and rubella surveillance in Red Sea State

was A7 from previous published (EPI - IVPDs Unit -
Yy
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Measles and Rubella Surveillance - up to July Y+ YY on the
prevalence of measles in Sudan-by Amna K. AK-Measles
and Rubella Surveillance coordinator).

The following data collection tools were used:

°. Individual interviews using structured questionnaire
to collect data on the risk factors of measles, this
were including observations by interviewer on some
of the questionnaire items.
The questionnaire was prepared originally in English
and translated to the local language (Arabic). The
primary respondent was the mother of the child. In
case of her absence, the questionnaire could also be
completed by the father or another adult acting as the
primary caregiver. The questionnaire included
closed ended questions about the socio-demographic
characteristics of child and his family, and
information about measles vaccination and
immunization services in the area. The interviews
were taking place in PAHC and it was last
approximately Yo minutes for each child and blood
sample was drawn
1. Blood samples from participant: Collection of © mL
intravenous blood from each participant.
The data collection team included the following personnel:

o Researcher: supervised field activities and samples
selection.

e Interviewer: a public health officer filled out the
structured  questionnaire and  recorded the
observations on the risk factors.

e Laboratory technologist: collected the blood samples
in the appropriate container, transported samples to
the laboratory for processing and testing.

Y,Y. Statistical analysis:

After the data collection process was completed, each
questionnaire was checked for completeness and
accuracy. The questionnaire was analysed by using an
analytical descriptive approach; Statistical Package for
Social Sciences software, version Y¢,+ (IBM SPSS Inc.,
Chicago, IL) was used. Initially, all information
gathered via questionnaire then coded into variables. All
quantitative data were analysed using descriptive
statistics of the mean for continuous variables, and
frequencies and percentages for categorical variables.
Cross tabulation and Pearson’s correlation coefficient
(also known as Pearson’s r) tests was used to determine
variables associations. In all analyses, a P-value of
<+, was considered statistically significant.
Confidence Interval was 4°7.

Y,e. Ethics considerations and
Statement:

Ye

- Approval from academic committees.

Ethical clearance was asked from:

- Federal Ministry of Health.

- Letter of informed consent was signed
through all participants of the study.

- Confidentiality of the information will be
ensured.

Y. Results

¥,\. prevalence of Measles:
Based on measles prevalence, )+ (24,°7%) of the children
were clinically diagnosed had signs and symptoms of
measles and Y£4 (A+,¢7) of them confirmed had positive
measles IgM antibody (Table V).

¥,Y. Symptoms of Measles:

Fever and maculopapular rash were reported in 4+,A% and
vY,o/ of children, respectively. Classical symptoms of
measles were reported in most children cases; +,°7% for
cough, 4,07 for runny nose (coryza) and ¢VY,A for eye
redness (conjunctivitis), respectively. Diarrhea within ¢ to
Y ¢ months were reported in 1A,%7 of children, and YA, ¢7
of children had joint pain, presented in (Table Y).

¥,¥. Child Age and Seasonal Variation with
Occurrence of Measles
About )¢ measles probable cases with onset between
November Y+ Y)Y and April Y+YY in the five regions in Red
Sea state were identified, including measles IgM antibody
testing confirmed cases. The highest number of cases had
onset in February was YY,V¥Z and March was Y,/ (Figure
V). Table Y shows associations between child age and
seasonal variation with occurrence of measles.

Table Y: Prevalence of Measles among children <V years to ¢ years of
age in Red Sea State, Y+ Y)-Y:YY (n=A0):

Prevalence of Measles among child Frequency (%6)
(n:\ /\e)

Clinical case definition of Measles® VY (e8,07)
Measles IgM antibody® VE4 (A+,07)

o Notes: (a) Clinical case of measles definition according to WHO: a
generalized maculopapular rash lasting for >Y days, a temperature of
>Y'A °C (if not recorded, the patient “felt hot”), and at least one of the
following symptoms or findings: cough, coryza, or conjunctivitis; (b)
Blood samples collect between Yrd and YAth days after rash onset used
to diagnose cases of measles using IgM capture EIA

Table Y: Classical features of measles case-children in Red Sea State,
YLYV-YAYY (n=)A0):

Clinical features Frequency (%)
Yes No

Fever VIA (340) WYY
Maculopapular rash Y¥(YY,0) £9.(Y1,0)
Eye redness (Conjunctivitis) VeV (eV,A) YA (£Y,Y)
Cough VY (4,0) YY (Y4,0)
Runny nose (Coryza) VY. (04,0) Vo (£4,0)
Joint pain VY (YA€) VVE (W),
Diarrhea within ¢ to Y¢ months VYV (A oA (Y),8)
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Fig.: Seasonal variation with occurrence of measles among children in Red Sea State, Y+ Y\-Y+YY (n=1A¢):

Table ¥: Child age and Seasonal variation with occurrence of measles among children in Red Sea State, Y+ Y)-Y+YY (n=\A®):

Age (y) and Seasonal MV positive n(%) MV negative n(%) OR (3¢%ZCl) Season Effect P-value
variation (n=1¢19) (n=¥%) (1e7CI)
Up to ' year
Season-) V(YA £(YLY)
©09 (+,)0.,Y¢) £) (VV-£9) L Ev
Season-Y (VLA IAIGARD]
V-£ years
Season-" Yo (Y,A) )
VLYY (4,7R4Y,89) VY (£)-YY) SEVY
Season-Y Y () £
-4 years
Season-) VY (YV,0) Y (Ye.)
X LT (4,0 4F, YY) €6 (1)-tA) 00
Season-Y Yo (TY,0) (Ve %)
V.-V € years
Season-" £(YLY) V()
08 (v,4-8,01) €1 (A-2Y) +,ov1
Season-Y M (VLT V()

o Notes: MV: measles virus IgM antibody; significant P value*: <+, + ©; insignificant P value: >+, « ©; Seasonal variation: season-": November (n="¢),
December (n=Y1) and January (n=Y +); season-Y: February (n=YA), March (n=22) and April (n=¥Y)

¢, Discussion:

This study aimed to assess the epidemiological
features of measles in the red sea state. This study based
on measles prevalence, Y+ (¢4,°%) of the children were
clinically diagnosed had sign and symptom of measles and
Y£4 (A+,07) of them confirmed had positive measles IgM
antibody. In Nigeria, the measles vaccine used is the
Edmonston-Zagreb strain; it is imported in lyophilized
form and reconstituted just before vaccination. After
reconstitution, the vaccine is stored at ¢°C and is
administered within a day of reconstitution. Measles
infection among previously vaccinated children has been
attributed to vaccine failure. It is not known from this study
whether primary or secondary vaccine failure was the major

Yo

cause, as there were no data available on the sero-
conversion status of the children after vaccination. Causes
of primary vaccine failure could be failure in the cold-chain
system, inadequate viral dose, or host immune factors such
as persistence of maternal immunity [Y,<].

The common symptoms of measles were fever and
maculopapular rash were reported in 4+,A%Z and V¥,o% of
children, respectively. This was in accordance to the
statements that measles is associated with fever and rashes
(AA, A%), examples of which are frequently found in daily
practice. The causes of fever and rashes are abundant, with
most of them resembling each other in terms of clinical
symptoms, which may even lead to misdiagnosis [0] . The
incubation period with respect to measles is around Y—
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YY) days. Discrete erythematous rashes develop on
the patient’s face and neck a day after the disappearance
of the Koplik’s spot. Thereafter, the rashes spread
throughout the whole body. Typically, they last for Y-
Y days. Patients are considered as highly contagious since
¢ days before the appearance of the first rash to
(&+, 3Y). The maculopapular rash after few days becomes
hyperpigmented. In a few studies, the hyperpigmented rash
may be used as a distinctive sign of measles infection [7,

v].
Moreover, the study showed that the highest number of
measles cases had onset in February was YY,YZ and March
was Y),7Z. Hence the study showed that there were
associations between child age and seasonal variation with
occurrence of measles. The following characteristics were
insignificantly associated with occurrence of measles in the
univariable analysis in all age groups: season-Y effect (3°7
Cl) among age group V-¢ years was VY (£)-YVY) times
than season-) with risk [OR Y,VYY; 407 CI +,¥4-V,£4]
times more in season-Y children effected. For other children
age group association with seasonal variation of measles
occurrence the risk of measles onset and season effect is
nearest or equally presented. For season-Y risk of measles
onset increase among children age group up to  years with
[OR «,24; 4e/ CI +,Y2-Y,Y{] times, among age group °-
4 years’ children the risk increase with [OR+,°%; 427 ClI
+,+4-Y,¥] times and among more than ten years the

Acknowledgments:

The authors would like to thank Alzaim Alazhari
University, Sudan, the Faculty of Medical Laboratory
Science, Department of Microbiology, and Federal
Ministry of Health, Vaccination Program.

Conflict of Interests:
The authors declare that there is no conflict of interests
regarding the publication of this paper.

References:

VY. Graeter G, Weeks K, Cameron S. North Carolina’s
White-nose Syndrome Surveillance and Response
Plan.Y Y,

Hawk C, Ndetan H, Evans Jr MW. Potential role of
complementary and alternative health care providers in
chronic disease prevention and health promotion: an
analysis of National Health Interview Survey data.
Preventive medicine. Y+ Y Jan V;0£()):VA-YY,
Aylward RB, Clements J, and Olivé JM. The impact of
immunization control activities on measles outbreaks
in middle and low income countries. Int J Epidemiol
YAAV;YT1TY4,

Yermolvich MA, Hubschen JM, Semeiko GV, et al..
Human parvovirus B4 surveillance in patients with

rash and fever from Belarus. J Med Virol
YAV A AVY_AVA,

VY,

VY.

Ve,

1

risk of measles onset increases in season-Y by [OR +. ©¢;
407 Cl +,+1-¢,01] times.

Comparable study showed that the recent measles
outbreak suggests that Madagascar was experiencing a
honeymoon period [A] and the low immunity levels from
inadequate vaccination coverage resulted in a large
proportion of the population susceptible to measles
infection [A]. Our results may help to prevent future
outbreak as they show when and where routine
immunization could be reinforced to prevent missing
opportunities to increase population-level immunity. A
description of healthcare facility characteristics revealed
that more remote facilities had a higher percentage of
children who were not vaccinated on time, reflecting the
well-known barrier of travel time to healthcare access
[a,) -

¢. Conclusion:

The study concluded that the prevalence of measles
considered to be high among studied population. New
strategies are needed to ensure that both mothers and
caregivers understand and can access the information about
their child’s vaccination. For season-Y risk of measles onset
increased among children age group up to Y-£ years more
than other age groups.

. Cherry JD. Cutaneous manifestations of systemic
infections. In: Cherry JD, Harrison GJ, Kaplan SL,
Steinbach WJ, Hotez PJ, editors. Feigin and Cherry’s

1

VY. textbook of pediatric infectious diseases. A.

Philadelphia: Elsevier; Y+ Y4, pp. oY4-00A,

. Maldonado IA, Shetty AK. Rubeola virus: measles and
subacute sclerosing panencephalitis. In: Long SS,
Prober CG, Fischer M, editors. Principles and practice
of pediatric infectious diseases. °. Philadelphia:
Elsevier; Y+ YA, pp. YY14-)Ve,

. Katz SL. Measles (Rubeola) In: Gershon AA, Hotez
PJ, Katz SL, editors. Krugman's infectious diseases of
children. VY. Philadelphia: Mosby; Y+ +¢. pp. Yov—
AN

. Cutts FT, Markowitz LE. Successes and failures in

measles control. Journal of infectious diseases. Y34¢

Nov Y;VV+(Supplement_V):SYY-£),

Mounier-Jack S, Edengue JM, Lagarde M, Baonga SF,

Ongolo-Zogo P. One year of campaigns in Cameroon:

effects on routine health services. Health policy and

planning. Y+ Y1 Nov );¥V(3):)YYe-¥),

Metcalf CJ, Tatem A, Bjornstad ON, Lessler J, O'reilly

K, Takahashi S, Cutts F, Grenfell BT. Transport

networks and inequities in vaccination: remoteness

shapes measles vaccine coverage and prospects for

elimination across Africa. Epidemiology & Infection.
Yoo May;) £Y(Y):) eovatr,

AR

YY.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6943953/#CR5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6943953/#CR4
https://www.mdpi.com/2076-2607/8/2/276/htm#B1-microorganisms-08-00276
https://www.sciencedirect.com/topics/medicine-and-dentistry/susceptible-population
https://www.mdpi.com/2076-2607/8/2/276/htm#B1-microorganisms-08-00276
https://www.mdpi.com/2076-2607/8/2/276/htm#B1-microorganisms-08-00276

Y~Yi}'43ﬁ)&c@\‘)l\a.\d\ 30 i Caad dpale Alas

LT IS . p “wl » e :0‘
wh.ui\ Jaadd) o gﬁb“?‘ asail) )
Olagaad) —ENLATM () A Ao duilase Al
E.mail: drazzamustafaca@gmail.com
uM‘
Craadial LS ¢ oalatl) uatl) L (Aupl) OIS el ) ool cailin YD Sal e Capetl) Y A ahall e

81alS Ll Creadial 8aja (A2) 0sSe Glagadi= VLB () A8 A3y} bl (e Loauad e cjlidly ¢ sl beagll mgidll
Gl Rt s asgall diagis Jaall Cilalad) masy & ot AlalSiag dugh dug ) el A4S, ) O e B J s ailglaall zaad
Lilas] Dl dlia of Lol T JLas) dad o) Cus ¢ oaatll Saally a1 Sl slad G dushy dula) ADke 395 cdntln )
pedlly Dlsall o il s DS (e pla) Suind SIS gl B 3gead) Siiais gl ¢ el aall o sl Sl Ly
CalaaY) 3sas el aaill Gaja (B aalose Lea cAienall Ldiiane D) ook (adtliwl) bpladnll e il gally 82l iy sk
ST adde iy dpvengall
Mg = 0 A8 ¢ eadatil aatl aili) a1 dalida) clals)

The Impact of Strategic Thinking on Organizational Excellence
A Field Study on Zain Telecommunications Company — Sudan
Dr. Azza Mustafa Faragalla Alawad

E.mail: drazzamustafa59@gmail.com

Abstract

The study aimed to investigate the impact of strategic thinking dimensions (systemic thinking, innovation, vision)
on organizational excellence. The descriptive-analytical method was employed, and a purposive sample of
managerial leaders from Zain Telecommunications Company - Sudan, consisting of 85 individuals, was selected.
A questionnaire was used as a data collection tool. The findings revealed that the company possesses a strong and
integrated vision that contributes to defining work directions and guiding efforts towards achieving strategic
objectives. There exists a positive and strong relationship between the dimensions of strategic thinking and
organizational excellence, as evidenced by the significant statistical effect of strategic thinking on organizational
excellence indicated by the T-test value. Recommendations include enhancing efforts to develop innovation and
encourage creativity by providing more resources and support for research and development teams and motivating
employees to present new ideas. There is also a necessity to enhance and develop strategic thinking skills within
the organization by developing the capabilities of leaders and employees in strategic planning and developing a
future vision for the organization, which will contribute to enhancing organizational excellence and achieving
corporate goals more effectively.

Keywords: Strategic thinking, Organizational excellence, Zain Telecommunications Company - Sudan.
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