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1.Introduction

1.1Background

AnemiaisdefinedbytheWorldHealthOrganization(WHO)asaconditioninwhich

thenumberofredbloodcellsortheiroxygen-carryingcapacityisinsufficienttomeet

thebody'sphysiologicalneeds,andisoperationallyidentifiedbyahemoglobin(Hb)

concentrationbelow theage-,sex-,andphysiological-status-specificcut-offvalues.

Anemiaremainsoneofthemostwidespreadpublichealthproblemsworldwide,

affectinganestimatedone-thirdoftheglobalpopulation,withthehighestburden

concentratedinlow-andmiddle-incomecountries(4).

Irondeficiencyisthesinglemostcommonnutritionalcauseofanemiaglobally,

accountingforapproximatelyhalfofallanemiacases,andistermedirondeficiency

anemia(IDA)whenitprogressestoameasurabledropinhemoglobin(4).Womenof

reproductive age,including female universitystudents,constitute a particularly

vulnerablegroupbecauseofrecurringironlossesthroughmenstruationcombined

withdietarypatternsthatarefrequentlydeficientinbioavailableironandenhancers

ofironabsorptionsuchasvitaminC,alongsidefrequentconsumptionofinhibitors

suchasteaandcoffee(1,5).

UniversitylifeintroducesadditionalriskfactorsforanemiaandIDAamongfemale

students,includingirregularmealpatterns,skippingbreakfast,relianceonlow-iron

conveniencefoods,restrictivedietingforbody-imagereasons,heavyorprolonged

menstrualbleeding,and limited awareness ofiron-rich dietarysources (1,2,6).

Anemiainthisagegrouphasbeenlinkedtofatigue,reducedconcentration,impaired

academicperformance,andloweredimmunity,whichmakesitarelevantconcern

notonlyclinicallybutalsoacademicallyandsocially(4).

Regionalstudiesfrom neighboringArabcountrieshavedocumentedawiderangeof

anemiaandIDAprevalenceamongfemaleuniversitystudents—forexample12.5%

among female students in Tabuk,SaudiArabia,38.3% among female medical

studentsatImam AbdulrahmanBinFaisalUniversity,and67.35% amongfemale

studentsatJazanUniversity(1,2,3)— reflectingsubstantialvariationaccordingto

dietaryhabits,socioeconomicstatus,andgeographiccontext(5,6).WithinSudan,

thelimited availableevidencealso pointsto aconsiderableburden:anational

householdsurveyfoundanoverallanemiaprevalenceof35.6% amongSudanese

womenofreproductiveage(7),andauniversity-basedhematologicalstudyatSudan

UniversityofScienceandTechnologyfoundthatthemeanhemoglobinlevelamong

apparentlyhealthyfemalestudents(11.2g/dL)wassignificantlylowerthanamong

theirmalecounterparts(12.9g/dL),withindividualfemalevaluesrangingaslowas8

g/dL(8).However,publishedevidenceonanemiaamongfemaleuniversitystudents



inSudanremainslimited,andnostudywasidentifiedthatspecificallyassessedthe

prevalenceandriskfactorsofanemiaamongfemalestudentsattheUniversityof

DongolaorinNorthernState.

1.2Problem Statement

Anemia,andirondeficiencyanemiainparticular,iswidelyrecognizedasasignificanthealth

burdenamongfemaleuniversitystudentsintheMiddleEastandNorthAfricaregion,with

reported prevalence figures ranging from about12% to over60% depending on the

population studied and the diagnostic criteria applied (1,2,3).Female students are

consideredahigh-riskgroupduetomenstrualbloodloss,unbalanceddietaryintake,and

demandingacademicschedulesthatoftenleadtoirregulareatinghabits.

Despite this well-documented regionalburden (1,2,3),and preliminary localevidence

suggestingacomparableproblem amongSudanesewomenanduniversitystudentsin

general(7,8),nolocaldatacurrentlyexistontheprevalenceofanemiaoritsriskfactors

amongfemalestudentsattheUniversityofDongola,NorthernState,Sudan.Withoutsuch

data,theextentoftheproblem inthisspecificstudentpopulationisunknown,anditisnot

possible foruniversityhealth servicesorpublichealth authoritiesto plan appropriate

screening,nutritionaleducation,orinterventionprograms,ashasbeenrecommendedin

comparablesettings(1,3).Thisresearchproposalisthereforedesignedtoaddressthisgap

byestimatingtheprevalenceofsymptomsandself-reportedhistorysuggestiveofanemia,

withparticularattentiontoirondeficiencyanemia,andbyidentifyingitsassociatedsocio-

demographic,dietary,andgynecologicalriskfactorsamongthispopulation.

1.3ResearchQuestion

Mainresearchquestion:AmongfemalestudentsattheUniversityofDongola,NorthernState,

Sudan,whatistheprevalenceofsymptomsandself-reportedhistorysuggestiveofanemia,

andwhichsocio-demographic,dietary,andgynecologicalfactorsareassociatedwithit?

1.4Hypothesis

Nullhypothesis(H₀):Thereisnostatisticallysignificantassociationbetweenthesocio-

demographic,dietary,andgynecologicalfactorsstudiedandasymptom profilesuggestive

ofanemiaamongfemalestudentsattheUniversityofDongola.

Alternativehypothesis(H₁):Thereisastatisticallysignificantassociationbetweenoneor

moreofthesefactors(forexampleinfrequentintakeofredmeatandiron-richfoods,

frequenttea/coffeeconsumption,skippingbreakfast,andheavyorprolongedmenstrual

bleeding)andasymptom profilesuggestiveofanemiaamongfemalestudentsatthe

UniversityofDongola

1.5Rationale

The diagnosis ofanemia is primarily based on laboratory measurementof

hemoglobin concentration,while the identification ofiron deficiency requires



assessmentofiron status,particularly serum ferritin.Such laboratory-based

assessmentwasusedintheTabuk,Jazan,andImam AbdulrahmanBinFaisal

University studies referenced above (1,2,3).However,directmeasurementof

hemoglobinandironstatusrequiresbloodsampling,laboratoryreagents,trained

personnel,andadditionalfinancialresources.Theserequirementsarenotfeasible

withintheavailableresourcesandtimeframeofthisundergraduateresearchproject,

particularlygiventhelargeandgeographicallydispersedtargetpopulationoffemale

studentsacrosstheUniversityofDongola

Giventhesefinancial,logistical,andtimeconstraints,thisstudywilluseastructured,

self-administeredquestionnaireadaptedfrom toolsusedincomparableregional

studies(1,2,3).Thequestionnairewillcollectinformationonself-reportedprevious

diagnosis ofanemia,currentorprevious iron supplementation,family history,

symptomsand clinicalfeaturesthatmaybeassociated withanemia,including

persistentfatigue,dizziness,shortnessofbreathonexertion,pallor,hairloss,brittle

nails,pica,andheavyorprolongedmenstrualbleeding.Itwillalsoassessdietaryand

otherrelevantriskfactorsthatmayinfluenceironstatus.

Becausetheseself-reportedsymptomsandriskfactorsarenotsufficientlyspecific

toestablishalaboratory-confirmeddiagnosisofanemiaorirondeficiencyanemia,

thestudywillnotclassifyparticipantsashavingconfirmedanemiaorIDA.Instead,

participants willbe categorized according to a predefined questionnaire-based

profilesuggestiveofincreasedlikelihoodofanemia,basedonthecombinationof

relevantsymptoms,history,andriskfactors.

Thisquestionnaire-basedapproachprovidesafeasibleandlow-costmethodfor

assessing the probable burden and associated risk factors ofanemia-related

symptomsamongfemalestudentsattheUniversityofDongolawithintheavailable

studyperiodandbudget.Althoughitcannotreplacelaboratory-baseddiagnosisor

provideabiochemicallyconfirmedprevalenceofanemiaorIDA,itcanprovide

valuablelocalbaselineinformationregardingsymptoms,previousanemiahistory,

dietaryandmenstrualriskfactors,andtheproportionofstudentsrequiringfurther

clinicalorlaboratoryassessment.The findings maytherefore help inform the

Universityhealthunitabouttheneedforfuturelaboratory-basedscreeningand

targetednutritionalinterventions.

1.6Objectives

GeneralObjective

Toassesstheprevalenceofsymptomsandself-reportedhistorysuggestiveof

anemia— withparticularattentiontoirondeficiencyanemia— andtoidentifyits

associated risk factors among female students atthe University ofDongola,



NorthernState,Sudan,2026.

SpecificObjectives

• TodeterminetheproportionoffemalestudentsatUniversityofDongolawitha

symptom profileand/orself-reportedhistorysuggestiveofanemia.

• Todescribethesocio-demographiccharacteristics(age,faculty,academiclevel,

residence,maritalstatus,socioeconomicstatus)ofthestudyparticipants.

• Toassessdietaryhabitsandiron-intakepatterns(mealregularity,intakeofred

meat/iron-richfoods,vitaminCintake,tea/coffeeconsumption)amongthe

participants.

• Toassessmenstrualandgynecologicalcharacteristics(ageofmenarche,cycle

length,durationandheavinessofmenstrualflow)associatedwithiron

deficiencyanemia.

• Toassessthelevelofawarenessandknowledgeofparticipantsregarding

anemia,itscauses,andirondeficiencyanemia.

• Toidentifythesocio-demographic,dietary,andgynecologicalfactors

significantlyassociatedwithasymptom profilesuggestiveofanemia.

2.LiteratureReview—SummaryofThreeRelatedPublishedStudies:

Thefollowingthreestudieswereselectedbecausetheycloselymatchthetopic,

targetpopulation(femaleuniversitystudents),andregionalcontextofthepresent

proposal,andtheirquestionnaireswereusedasthemainreferenceindesigningthe

data-collectiontoolforthisstudy.

2.1Study1—UniversityofTabuk,SaudiArabia(Alzaheb&Al-Amer,2017)[1]

This cross-sectionalstudy recruited 200 apparently healthy female university

studentsaged 19–25 yearsatthe UniversityofTabuk,SaudiArabia,between

FebruaryandJune2016.Dataonsocio-demographics,dietaryhabits,healthhistory,

anthropometry,andhematological/biochemicalironindiceswerecollectedthrougha

structuredinterviewquestionnairetogetherwithvenousbloodsampling.Theoverall

prevalence of iron deficiency anemia (IDA) was 12.5%.Multivariate logistic

regression identified inadequate dietary iron and vitamin C intake,infrequent

consumption of red meat (≤2 times/week),frequent tea consumption (≥2

times/week),andapastpersonalhistoryofIDA assignificantindependentrisk

factors.Theauthorsrecommendedtargetednutritionaleducationtoimproveiron-

rich food consumption and awareness offactors thatenhance orinhibitiron

absorption.

2.2Study2—Imam AbdulrahmanBinFaisalUniversity,SaudiArabia(AlSheikh,
2018)[2]



Thiscross-sectionalstudyexamined 120 female medicalstudentsselected by

randomized sampling.Hemoglobin and serum ferritin levelsweremeasured to

classifyIDA accordingtoWHO criteria,andastructuredquestionnairecovering

socio-demographicdata,gynecological/obstetrichistory(ageofmenarche,cycle

length,durationofmenstruation,presenceofclots,historyofheavybleeding),and

dietaryhabits(breakfastintake,meat,vegetables,vitaminC,anddruguse)was

administered.Thestudyfound a considerablyhigherIDA prevalenceof38.3%,

though no statisticallysignificantassociation wasfound between IDA and the

background,gynecological,anddietaryvariablesexaminedinthatparticularsample.

This study's three-domain questionnaire structure (socio-demographic,

gynecological/obstetric,and dietary)was used as a directmodelforthe tool

designedforthepresentproposal.

2.3Study3—JazanUniversity,SaudiArabia(Hamalietal.,2020)[3]

This cross-sectionalstudy assessed anemia and iron deficiency among 134

apparentlyhealthystudents(85malesand49females)attheFacultyofApplied

MedicalSciences,JazanUniversity,usingavalidatedsocio-demographicandhealth

questionnairecombinedwithcompletebloodcount,serum iron,andserum ferritin

testing.Anemia(hemoglobin<12g/dL)wasfoundin67.35% offemalestudents.

Amongthefemalestudentswithanemia,26.54% hadlow serum ironandserum

ferritin,indicatingirondeficiency.Theauthorsemphasizedtheneedforlarger-scale

screeningacrossuniversitypopulationsandhighlightedirregularmealsandlow

dietaryironintakeaspotentialcontributingfactors.Thesefindingssupportincluding

detaileddietaryandmeal-patternquestionsinthepresentstudy'squestionnaire.3.

MaterialsandMethods

3.1StudyDesign

Adescriptive,cross-sectional,questionnaire-basedstudy.

3.2StudyArea

ThestudywillbeconductedattheUniversityofDongola,NorthernState,Sudan,

acrossthedifferentfacultiesinwhichfemalestudentsareenrolled.

3.3StudyPopulation

AllfemaleundergraduatestudentscurrentlyenrolledattheUniversityofDongola

duringtheacademicyear2026constitutethestudypopulation.

Inclusioncriteria:FemalestudentscurrentlyregisteredatUniversityofDongolawho
arewillingtogiveinformedconsentandcompletethequestionnaire.

Exclusioncriteria:Pregnantstudents,studentswithaknownchronichematological,
renal,orothermedicalconditionthatmayaffecthemoglobinorironstatus,and



students who decline to provide informed consentorsubmitan incomplete
questionnaire.

3.4SampleSizeandSamplingTechnique

Thesamplesizewillbecalculatedusingthesingle-populationproportionformula:

n=Z²p(1−p)/d²

WhereZ=1.96(95%confidencelevel),p=0.40(assumedprevalenceofsymptoms

suggestiveofanemia),andd=0.05(marginoferror).Thecalculatedminimum

samplesizeisapproximately369participants.Afteradding10% toaccountfor

incompleteornon-returned questionnaires,thefinaltargetsamplesizewillbe

approximately406femalestudents.

Astratifiedrandom samplingtechniquewillbeused,withtheuniversityfaculties

treatedasstrata.Thenumberofparticipantsselectedfrom eachfacultywillbe

proportionaltothenumberofregisteredfemalestudentsinthatfaculty.Students

within each facultywillthen be selected using simple random sampling from

availableclassorregistrationlists.

3.5MethodsofDataCollection

Datawillbecollectedusingastructured,self-administeredquestionnaireadapted

from questionnairesusedinthereferencestudiesdescribedintheLiteratureReview

(1,2,3).ThequestionnairewillbetranslatedintoArabicandreviewedtoensureclarity

andculturalappropriateness.Itwillbeadministeredelectronicallyusinganonline

form distributedthroughWhatsAppanduniversitystudentgroups.Whereinternet

accessislimited,thesamequestionnairemaybeadministeredthroughaphone-

basedinterview.

Thequestionnairewillconsistofthefollowingsections:

SectionA:Informedconsent.

SectionB:Socio-demographicdata:age,faculty,academicyear,residence,marital

status,andmonthlyfamilyincome.

SectionC:Dietaryhabits:breakfastregularity;frequencyofredmeatandliverintake;

consumptionofgreenleafyvegetablesandvitamin-C-richfruits;teaandcoffee

consumption;anduseofironorvitaminsupplements.

SectionD:Menstrualandgynecologicalhistory:ageatmenarche,menstrualcycle

regularityandlength,durationandheavinessofmenstrualflow,andpresenceof

bloodclots.

Section E:History ofanemia:previous diagnosis ofanemia by a healthcare



professional,familyhistoryofanemia,andcurrentuseofironsupplements.

SectionF:Symptomscommonlyassociatedwithanemia:fatigueoreasytiredness,

palloroftheskinorinnereyelids,dizzinessorfainting,palpitations,shortnessof

breathonexertion,hairloss,brittleorspoon-shapednails,andpicasuchascraving

ice,soil,orpaper.

SectionG:Knowledgeandawarenessofanemiaandirondeficiency.

3.6StudyVariables

Outcome(dependent)variable:

A binary variable,'symptom profile suggestive of anemia'(symptom profile

suggestiveofanemiaversusnotsuggestive),derivedfrom apre-definedscoringof

the direct-history and symptom-checklist items (Sections E and F of the

questionnaire).

Independent(exposure)variables:

• Socio-demographicfactors:age,faculty,academicyear,residence,marital

status,familyincome.

• Dietaryfactors:breakfastregularity,redmeat/iron-richfoodintake,vitaminC

intake,tea/coffeefrequency,supplementuse.

• Gynecologicalfactors:ageofmenarche,cyclelength/regularity,durationand

heavinessofmenstrualflow.

• Knowledge/awarenessofanemiaandirondeficiency.

3.7DataAnalysis

Completedquestionnaireswillbecheckedforcompleteness,coded,andenteredinto

IBM SPSSStatisticsforanalysis.Descriptivestatistics(frequencies,percentages,

means,andstandarddeviations)willbeusedtosummarizesocio-demographic

characteristicsanddescribetheprevalenceofthesymptom profilesuggestiveof

anemia.The Chi-square testwillbe used to examine associations between

categoricalindependentvariablesand theoutcomevariable,and binarylogistic

regressionwillbeappliedtoidentifyindependentriskfactors,withoddsratiosand

95% confidenceintervalsreported.Ap-value<0.05willbeconsideredstatistically

significant.

4.EthicalClearance

Ethicalapprovalwillbeobtainedfrom theResearchEthicsCommitteeoftheFaculty

ofMedicine,UniversityofDongola,priortodatacollection.Writtenorelectronic

informedconsentwillbeobtainedfrom eachparticipantafterexplainingthepurpose,

procedures,confidentiality measures,and voluntary nature of participation.



Participantswillbeinformedthattheymaywithdraw atanystagewithoutany

academicorpersonalconsequence.Nobloodsamplesorinvasiveprocedureswill

beperformed aspartofthisstudy.Anyparticipantwhoseresponsesstrongly

suggestanemiawillbeadvised,attheendofthequestionnaire,toseekfurther

medicalevaluationandhemoglobintestingatahealthfacility.

5.ResearchPlanandTime-line

Thestudywillbeconductedoveratotalperiodof15weeks,from proposal/ethical

approvalthroughtofinalreportsubmission,asdetailedinthetablebelow.

Tasktobeperformed September October November Jan

Proposalsubmission

Proposalpresentation

Datacollection

Dataanalysis

Writingresults&discussion

Writingfinalreport

Electronic submission to Dept. of
CommunityMedicine

Researchdefense

6.BudgetBreakdown

Thebudgetislimitedtoprinting/stationerycostsanddataanalysissupport,as

summarizedbelow.Figuresshouldbecompletedaccordingtoactuallocalcostsat

thetimeofthestudy.

Item Quantity UnitCost(SDG) TotalCost(SDG)

Printingofproposal 1copies 12,000 12,000

Photocopying/stationery(data
collectionsheets,pens,files,)and
internet

1set 150,000 150,000

Dataentry&statisticalanalysis(SPSS
license/service,statisticiansupport)

1service 200,000 200,000

Printingfinalreport. 5copies 150,000 150,000

Total 512,000
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Annex:DraftDataCollectionQuestionnaire(SummaryOutline)

The questionnaire willconsistofseven sectionscovering informed

consent,socio-demographiccharacteristics,dietaryhabits,menstrual

and gynecologicalhistory,historyofanemia,symptoms commonly

associatedwithanemia,andknowledgeandawarenessofanemiaand

irondeficiency.

SectionA—InformedConsent

Briefinformationaboutthestudy,confidentiality,voluntaryparticipation,

andconsenttoparticipate.

SectionB—Socio-demographicData



Age,faculty/college,academicyear/level,residence,maritalstatus,and

approximatemonthlyfamilyincome.

SectionC—DietaryHabits

Breakfastregularity,frequency of red meat/liverand green leafy

vegetableintake,vitamin-C-richfruitintake,tea/coffeeconsumption,and

useofironormultivitaminsupplements.

SectionD—Menstrual/GynecologicalHistory

Age atmenarche,menstrualcycle regularity,duration ofmenstrual

bleeding,andheavinessofmenstrualflow.

SectionE—DirectHistoryofAnemia

Previousdiagnosisofanemiabyadoctor,familyhistoryofanemia,and

currenttreatmentforanemia.

SectionF—SymptomsCommonlyAssociatedwithAnemia

Fatigueorweakness,pallor,dizzinessorfainting,palpitations,shortness

ofbreathwithactivity,hairloss,nailchanges,andpica.

SectionG—KnowledgeandAwareness

Previousawarenessofanemia/irondeficiencyanemia,knowledgeof

dietarysourcesofiron,andawarenessoftheeffectofteaandcoffeeon

ironabsorption.


