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Introduction 

Background. :

Type2DiabetesMellitus(T2DM)isamajorglobalpublichealthmetaboliccrisisof

the21stcentury,characterizedbychronichyperglycemiaresultingfrom insulin

resistanceandprogressivepancreaticbeta-celldysfunction.Accordingtothe

InternationalDiabetesFederation(IDF)DiabetesAtlas,anestimated537million

ofwhom over90%haveT2DM,afigure,adultswerelivingwithdiabetesworldwide

TheburdenofT2DM isdisproportionately.projectedtoriseto783millionby2045

LMICs),particularlywithinthe)acceleratinginlow-andmiddle-incomecountries

AfricanRegion,wherehealthsystem constraintshinderearlydetectionandoptimal

.glycemicmanagement

CoronaryArteryDisease(CAD)representstheprimarycauseofmorbidityand

-PatientswithT2DM sufferatwo.mortalityamongindividualsdiagnosedwithT2DM

-tofour-foldincreasedriskofdevelopingcardiovasculareventscomparedtonon

diabeticpeers.ThecardiovascularpathologyinT2DM iscomplex,accelerated,and

chroniclow-gradeinflammation,systemic,drivenbyvascularendothelialdysfunction

characterizedbyhypertriglyceridemia,low)oxidativestress,atherogenicdyslipidemia

andhypercoagulability.Furthermore,patients,(HDL-C,andsmalldenseLDLparticles

withT2DM frequentlypresentwithsilentmyocardialischemiaduetoautonomic

neuropathy,delayingtherapeuticinterventionandleadingtopoorerclinical

.outcomes

InSudan,theepidemiologyofnon-communicablediseases(NCDs)isescalating

alongsideinfectiousdiseasepressures.Localepidemiologicalshifts,rapid

urbanization,changingdietaryhabits,andphysicalinactivityhavecontributedtoa

highprevalenceofT2DM anditsvascularcomplications.Despitethisrisingclinical

challenge,localizedempiricalevidenceregardingCADprevalenceanditsspecific

modifiableandnon-modifiableriskfactorsamongpatientswithT2DM innorthern

.regionaltertiarydiabetescentersremainssparse



Problem Statement/:

CoronaryArteryDisease(CAD)accountsforover60%ofoveralldeathsamong

InSudan,diagnosticdelaysand.(patientswithType2DiabetesMellitus(T2DM

constrainedcardiacinterventioninfrastructureoftenleadtopatientswithT2DM

presentingatadvancedstagesofischemicheartdisease,heartfailure,orfatalacute

.(coronarysyndromes(ACS

TheSheikhAbdulazizBinAbdullahAl-JumaihCenterforDiabetesDiseasesand

SurgeryinDongolaCityservesastheprimaryspecializedtertiaryreferralcenterfor

T2DM careinNorthernState,Sudan.Whilethecentermanagesahighdailyvolume

ofpatientswithT2DM,baselineepidemiologicaldataregardingtheprevalenceof

andlifestyleriskfactorsspecifictothis,CADandtheprofileofclinical,metabolic

cohortarecurrentlylacking.Withoutaccuratelocaldata,healthcareproviderscannot

formulatetargetedpreventivestrategiesoroptimizeclinicalprotocolsforpatients

.withT2DM

Justification

QuantifyingtheburdenofCADandidentifyingitskeydrivingriskfactors(suchas

,[poorglycemiccontrol[elevatedHbA1c,hypertension,prolongeddurationofT2DM

dyslipidemia,obesity,smoking,andmicrovascularcomplications)amongpatients

:withType2DiabetesMellitusinDongolaCityiscriticalforseveralreasons

ClinicalOptimization:Establishinglocalriskprofilemarkersenablesearlyscreening.

protocols,allowingtimelyimplementationofcardioprotectivetherapies(e.g.,SGLT2

.andantiplatelets)forpatientswithT2DM ,inhibitors,GLP-1receptoragonists,statins

HealthPolicyandResourceAllocation:Findingsfrom thisresearchwillprovide

evidence-basedinsightsfortheMinistryofHealthandhospitaladministrationin

NorthernStatetoallocateresourceseffectivelyforcardiacdiagnostictools(suchas

.ECG,echocardiography,andcardiacenzymeassays)atdiabetesspecialtycenters

AcademicContribution:ThisstudyaddressesavitaldatagapinnorthernSudanese

medicalliteratureregardingT2DM andCAD,servingasabaselineforfuture

.longitudinalstudiesandnationalcardiovascularhealthaudits

baselinebaselineforfuturelongitudinalstudiesandnationalcardiovascularhealth

audits

ResearchObjectives

:MainObjective

TodeterminetheprevalenceandevaluatetheassociatedriskfactorsofCoronary



*(ArteryDisease(CAD)amongpatientswith*Type2DiabetesMellitus(T2DM

attendingSheikhAbdulazizBinAbdullahAl-JumaihCenterforDiabetesDiseasesand

.Sudan,during2026,SurgeryinDongolaCity,NorthernState

:SpecificObjective

ToestimatetheclinicalprevalenceofCoronaryArteryDiseaseamongpatients.1

.withT2DM

Todeterminethesocio-demographiccharacteristics(age,gender,levelof.2

.education,occupation,residence)ofpatientswithT2DM attendingthecenter

Toassesstheglycemiccontrolstatus(HbA1clevels)anddurationofT2DM .3

.amongpatientswithandwithoutCAD

Toidentifyco-existingtraditionalcardiovascularriskfactors(hypertension,lipid.4

(waistcircumference,andtobaccouse,[profileabnormalities,bodymassindex[BMI

.amongpatientswithT2DM

ToevaluatetheassociationbetweenCADanddiabeticmicrovascular.5

andperipheral,complications(diabeticretinopathy,diabeticnephropathy

.neuropathy)inpatientswithT2DM

ToanalyzeindependentpredictorsofCADamongpatientswithT2DM using.6

multivariatelogisticregressionanalysis

LITERATUREREVIEW

InternationalEvidence2.1

Globally,theinterrelationshipbetweenType2DiabetesMellitus(T2DM)and

coronaryarterydiseaseisextensiveandrobustlydocumented.Largeprospective

epidemiologicalstudies,suchastheFramingham HeartStudy,establishedthat

.T2DM doublestheriskofcardiovasculardiseaseinmenandquadruplesitinwomen

AlandmarkstudybyHaffneretal.demonstratedthatpatientswithT2DM withouta

historyofmyocardialinfarction(MI)hadariskofcoronaryheartdiseaseevents

equivalenttonon-diabeticpatientswithapriorhistoryofMI,leadingtothe

Internationalmulticenter".designationofT2DM asa"cardiovascularriskequivalent

trialsandobservationalstudiesconsistentlyreportCADprevalenceratesamong

patientswithT2DM rangingbetween20%and45%,dependingonthediagnostic

criteriautilized(rangingfrom symptomaticchestpainandrestingECGchangesto

invasivecoronaryangiography).Ameta-analysispublishedintheEuropeanHeart

,reflectedbyanHbA1cincreaseof1%,Journalindicatedthatpoorglycemiccontrol

correlateswitha15–18%increaseincardiovascularevents.Furthermore,comorbid

hypertensionandatherogenicdyslipidemiasynergisticallymultiplyCADincidencein

.populationswithT2DM worldwide

(RegionalEvidence(MiddleEast&Africa2.2



IntheMiddleEastandSub-SaharanAfrica,theburdenofcardiovasculardiseasein

Across-sectionalhospital-based.T2DM cohortshasreachedalarmingproportions

studyconductedinSaudiArabiareportedaCADprevalenceof28.4%amongpatients

withT2DM,withage,hypertension,anddurationofT2DM >10yearsemergingas

studiesacrossNorthAfricannations(Egypt,majorindependentriskfactors.Similarly

andAlgeria)demonstrateCADprevalenceratesamongT2DM cohortsrangingfrom

.to35%22%

(LocalEvidence(Sudan2.3

-InSudan,communityandhospital-basedresearchhighlightsasevereburdenofnon

communicablediseases.PreviousstudiesconductedinKhartoum state(e.g.,at

JabirAbuElizDiabetesCenter)revealedCADprevalenceratesamongpatientswith

T2DM between18.5%and26.2%.ResearchbyAhmedetal.emphasizedthat

hypertension,centralobesity,dyslipidemia,anddelayeddiagnosiswerestrong

.determinantsofischemicheartdiseaseamongSudanesepatientswithT2DM

However,significantregionalvariationsexistinSudanregardinghealthcare

andlifestylehabits.Northern,accessibility,socio-economicfactors,dietarypatterns

State,specificallyDongolaCity,lacksrecentpublishedpeer-reviewedstudies

assessingcardiovascularriskfactorsspecificallywithinitsspecializeddiabetes

.managementcenters.Thisstudydirectlybridgesthisregionalepidemiologicalgap

MATERIALSANDMETHODS

StudyDesign3.1

Afacility-basedcross-sectionalanalyticalstudydesignwillbeconductedtoestablish

theprevalenceofCADandassessitsassociatedsociodemographic,clinical,and

biochemicalriskfactorsamongpatientswithType2DiabetesMellitus(T2DM

StudyArea&Period3.2

StudyArea:ThestudywillbeconductedatSheikhAbdulazizBinAbdullahAl-Jumaih

CenterforDiabetesDiseasesandSurgerylocatedinDongolaCity,thecapitalof

NorthernState,Sudan.ThecenteristheprincipalreferralhospitalinNorthernState

surgical,andpreventiveservicesforpatients,offeringspecializeddiagnostic,curative

withT2DM

StudyPeriod:Thestudywillbecarriedoutovera6-monthperiodfrom June2026to

.November2026

StudyPopulation3.3

(TargetPopulation:AlladultpatientsdiagnosedwithType2DiabetesMellitus(T2DM

-registeredandattendingoutpatientclinicsatSheikhAbdulazizBinAbdullahAl

.JumaihCenterinDongoladuringthestudyperiod

:InclusionCriteria



Adultpatients(age≥18years)withaconfirmeddiagnosisofType2Diabetes-

.Mellitusforatleast6months

.Patientswhogivevoluntarywritteninformedconsenttoparticipateinthestudy-

:ExclusionCriteria

.PatientswithType1DiabetesMellitusorgestationaldiabetes-

Patientswithacutemedicalcrisesrequiringimmediateemergencyresuscitation-

.(acutepulmonaryedema,e.g.,hyperosmolarhyperglycemicstate)

-Patientswithcongenitalheartdisease,severevalvularheartdisease,ornon-

.ischemiccardiomyopathies

.Pregnantwomen-

SampleSizeDetermination3.4

TherequiredsamplesizeiscalculatedusingCochran’ssingleproportionformulafor

:cross-sectionalstudies

n=(Z²×p×(1-p))/d²

:Where

n=requiredsamplesize

Z=standardnormaldeviationcorrespondingto95%confidencelevel=1.96

p=estimatedbaselineprevalenceofCADamongpatientswithType2Diabetes

Mellitus(T2DM)inSudan(assumedat22%or0.22basedonpreviousregional

(studies

(d=desiredmarginoferror=5%(0.05

:Calculation

n=((1.96)²×0.22×(1-0.22))/(0.05)²

264≈263.7=0.0025/(0.78×0.22×3.8416)=

Toaccountforpotentialnon-response,incompletequestionnaires,orlaboratory

:(missingdata,a10%non-responsebufferisadded(notsubtracted

.patientswithT2DM 290≈290.4=(0.10×264)+264

SamplingTechnique3.5

Asystematicrandom samplingtechniquewillbeapplied.Basedonaveragedaily

attendancerecordsatthecenter(∼50patientswithT2DM daily),everyk-thpatient

presentingtotheoutpatientclinicduringthedatacollectionperiodwillbeinvitedto

.participateafterobtaininginformedconsent



OperationalDefinitions3.6

.PoorGlycemicControl:HbA1c≥7.0%(Goodcontrol:<7.0%)perADAcriteria.1

(Obesity:BMI≥30kg/m²(Overweight:25-29.9kg/m²,Normal:18.5-24.9kg/m².2

.perWHOclassification

Hypertension:SystolicBP≥140mmHgand/ordiastolicBP≥90mmHg,or.3

.currentlyonantihypertensivemedication

DataCollectionTools&Measurement3.7

,Datawillbegatheredbytrainedmedicalpersonnelusingastandardized,pre-tested

structuredinterview-administeredquestionnaireandclinicalassessmentsheet

:comprisingfourmaindomains

Socio-demographicProfile:Age,sex,occupation,levelofeducation,residence,and.1

.smokingstatus

:Clinical&AnthropometricData.2

Bloodpressure:measuredusingastandardizedmercurysphygmomanometerafter-

minsrestinsittingposition.HypertensiondefinedasSBP≥140mmHgand/orDBP 5

.mmHgorcurrentuseofantihypertensivedrugs90≤

BodyMassIndex(BMI=weightinkg/heightinm²):ObesitydefinedasBMI≥30-

.kg/m²

Waistcircumference,durationofT2DM,andcurrentantidiabetictreatment-

.regimens

CADDiagnosticCriteria:CADwillbeoperationalizedaspresentifthepatientwith.3

:T2DM fulfillsatleastoneofthefollowingcriteria

Documentedmedicalhistoryofacutecoronarysyndrome(STEMI,NSTEMI,or-

.(PCIorCABG)unstableangina),coronaryrevascularization

.PositiveRoseAnginaQuestionnaireforischemicchestpain-

Electrocardiographic(12-leadECG)evidenceofmyocardialischemia/infarction-

orinvertedTwaves,pathologicalQwaves,ST-segmentelevation/depression)

.(confirmedbyacardiologist

LaboratoryInvestigations:Glycatedhemoglobin(HbA1c)[Poorcontroldefinedas.4

,serum lipidprofile(TotalCholesterol,(HbA1c≥7.0%],fastingbloodglucose(FBG

Triglycerides,HDL-C,LDL-C),andserum creatinine/urinaryalbumin-to-creatinine

.(ratio(ACR

DataManagementandStatisticalAnalysis3.8



Datawillbecleaned,coded,andenteredintoIBM SPSSStatisticsversion26.0for

analysis.Continuousvariableswillbepresentedasmeans±standarddeviations

SD)ormedians(interquartileranges),whilecategoricalvariableswillbepresented)

.asfrequenciesandpercentages

TheChi-squaretest(χ²)orFisher'sexacttestwillbeusedforcategorical

-comparisonsbetweenT2DM patientswithCADandthosewithoutCAD.Student'st

testorMann-WhitneyUtestwillevaluatecontinuousvariablesbetweenthetwo

p<0.10)inbivariateanalysiswillbe)groups.Variablesdemonstratingsignificance

enteredintoamultivariatebinarylogisticregressionmodeltoidentifyindependent

T2DM*,calculatingAdjustedOddsRatios*riskfactorsforCADamongpatientswith

Statisticalsignificancewillbedefinedasp.(AOR)with95%ConfidenceIntervals(CI)

.0.05>

EthicalConsiderations3.9

Ethicalclearancewillbeformallyobtainedfrom theHealthResearchEthics-

CommitteeoftheFacultyofMedicine,UniversityofDongola,andtheNorthernState

.MinistryofHealth

Administrativeapprovalwillbesecuredfrom theadministrationofSheikhAbdulaziz-

.BinAbdullahAl-JumaihCenter

Writteninformedconsentwillbeobtainedfrom alladultpatientswithT2DM priorto-

.enrollment;participationisstrictlyvoluntary

Patientconfidentiality,anonymity,anddataprotectionwillbestrictlymaintained-

.throughoutallstagesofresearchusingcodedidentificationnumbers

WORKPLAN&TIMELINE

Theproposedresearchactivityisscheduledacrossa24-weekperiodin2026as

:outlinedintheGanttchartbelow

Septembe

,r20–24

2026

Submissionofresearch

proposals

Septembe

–r27

,October1

2026

Presentationofresearch

proposals

October4

2026,22–

Collection



October

–25

November

2026,5

Dataanalysis

November

,19–8

2026

Writinganddiscussing

theresults

November

–22

December

2026,3

Writingthefinalreport

December

,10–6

2026

Electronicsubmissionof

researchprojectstothe

CommunityMedicine

Department

December

,24–13

2026

Evaluationofthe

researchprojects

December

,31–27

2026

Correctionstothe

researchprojects

January3

2027,4–

Research

defense/presentation

BUDGETOUTLINE.5

Theestimatedfinancialbudgetrequiredfordatacollectionmaterials,laboratory

diagnosticreagents,printing,ECG

:(paper,andadministrativeitemsisdetailedbelow(inSDG/USDequivalents

TotalCost

(SDG)

QuantityUnitCost

(SDG)

Item

Description

No

10000110000EthicalReview1



&

Administrative

Fees

62000310copies200Printing

Questionnaires

Consent&

Forms

2

58000290tests200Laboratory

TestingKits

Lipid,HbA1c)

(Profile

3

29000290tests100LeadECG-12

Machine

&Consumables

Paper

4

30000_3months_15000_DataCollector

2)Incentives

(Investigators

5

50001lump5000

Statistical

&Analysis

Software

Licensing

6

60005copies1200FinalReport

&Printing

Binding

7

200000TOTAL

ESTIMATED

BUDGET
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