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Abstract

Thisstudyexaminedtheeffectsofshort-termfooddeprivationontwo

cognitiveabilities—concentrationandperseverance.Undergraduate

students(N-51)weretestedonbothaconcentrationtaskanda

perseverancetaskafteroneofthreelevelsoffooddeprivation:none,12

hours,or24hours.Wepredictedthatfooddeprivationwouldimpairboth

concentrationscoresandperseverancetime.Fooddeprivationhadno

significanteffectonconcentrationscores,whichisconsistentwithrecent

researchontheeffectsoffooddeprivation(Greenetal.,1995;Green

etal.,1997).However,participantsinthe12-hourdeprivationgroup

spentsignificantlylesstimeontheperseverancetaskthanthoseinboth

thecontroland24-hourdeprivationgroups,suggestingthatshort-term

deprivationmayaffectsomeaspectsofcognitionandnotothers.
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Thomas Delancy and Adam Solberg wrote the following research paper for

apsychologyclass.Asyoureviewtheirpaper,readthesidenotesandexaminethe
following:

● Theuseanddocumentationoftheirnumeroussources.

● Thebackgroundtheyprovidebeforegettingintotheirownstudyresults.

● Thescientificlanguageusedwhenreportingtheirresults.

The
introduction

statesthe
topicand
themain

questionsto
beexplored.

The
researchers

supply
background
information

bydiscussing
pastresearch
onthetopic.

Extensive
referencing
establishes

support
forthe

discussion.

 RunningonEmpty3

RunningonEmpty:TheEffectsofFoodDeprivation

onConcentrationandPerseverance

 Manythingsinterruptpeople’sabilitytofocusonatask:distractions,

headaches,noisyenvironments,andevenpsychologicaldisorders.To

someextent,peoplecancontroltheenvironmentalfactorsthatmakeit

difficulttofocus.However,whataboutinternalfactors,suchasanempty

stomach?Canpeopleincreasetheirabilitytofocussimplybyeating

regularly?

 Onetheorythatpromptedresearchonhowfoodintakeaffectsthe

averagepersonwastheglucostatictheory.Severalresearchersinthe

1940sand1950ssuggestedthatthebrainregulatesfoodintakeinorder

tomaintainablood-glucosesetpoint.Theideawasthatpeoplebecome

hungrywhentheirblood-glucoselevelsdropsignificantlybelowtheirset

pointandthattheybecomesatisfiedaftereating,whentheirblood-glucose

levelsreturntothatsetpoint.Thistheoryseemedlogicalbecauseglucose

isthebrain’sprimaryfuel(Pinel,2000).Theearliestinvestigationofthe

generaleffectsoffooddeprivationfoundthatlong-termfooddeprivation

(36hoursandlonger)wasassociatedwithsluggishness,depression,

irritability,reducedheartrate,andinabilitytoconcentrate(Keys,Brozek,

Henschel,Mickelsen,&Taylor,1950).Anotherstudyfoundthatfasting

forseveraldaysproducedmuscularweakness,irritability,andapathyor

depression(Kollar,Slater,Palmer,Docter,&Mandell,1964).Sincethattime,

researchhasfocusedmainlyonhownutritionaffectscognition.However,as

Green,Elliman,andRogers(1995)pointout,theeffectsoffooddeprivation

oncognitionhavereceivedcomparativelylessattentioninrecentyears.
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 Therelativelysparseresearchonfooddeprivationhasleftroomfor

furtherresearch.First,muchoftheresearchhasfocusedeitheronchronic

starvationatoneendofthecontinuumoronmissingasinglemealatthe

otherend(Greenetal.,1995).Second,someofthefindingshavebeen

contradictory.Onestudyfoundthatskippingbreakfastimpairscertain

aspectsofcognition,suchasproblem-solvingabilities(Pollitt,Lewis,

Garza,&Shulman,1983).However,otherresearchbyM.W.Green,N.

A.Elliman,andP.J.Rogers(1995,1997)hasfoundthatfooddeprivation

rangingfrommissingasinglemealto24hourswithouteatingdoesnot

significantlyimpaircognition.Third,notallgroupsofpeoplehavebeen

sufficientlystudied.Studieshavebeendoneon9–11year-olds(Pollittet

al.,1983),obesesubjects(Crumpton,Wine,&Drenick,1966),college-age

menandwomen(Greenetal.,1995,1996,1997),andmiddle-agemales

(Kollaretal.,1964).Fourth,notallcognitiveaspectshavebeenstudied.

In1995Green,Elliman,andRogersstudiedsustainedattention,simple

reactiontime,andimmediatememory;in1996theystudiedattentional

bias;andin1997theystudiedsimplereactiontime,two-fingertapping,

recognitionmemory,andfreerecall.In1983,anotherstudyfocusedon

reactiontimeandaccuracy,intelligencequotient,andproblemsolving

(Pollittetal.).

 Accordingtosomeresearchers,mostoftheresultssofarindicatethat

cognitivefunctionisnotaffectedsignificantlybyshort-termfasting(Green

etal.,1995,p.246).However,thisconclusionseemsprematureduetothe

relativelackofresearchoncognitivefunctionssuchasconcentrationand 

perseverance.Todate,nostudyhastestedperseverance,despiteits 

importanceincognitivefunctioning.Infact,perseverancemaybeabetter

indicatorthanachievementtestsinassessinggrowthinlearningand

thinkingabilities,asperseverancehelpsinsolvingcomplexproblems 

(Costa,1984).Anotherstudyalsorecognizedthatperseverance,better 

learningtechniques,andeffortarecognitionsworthstudying(D’Agostino,

1996).Testingasmanyaspectsofcognitionaspossibleiskeybecausethe

natureofthetaskisimportantwheninterpretingthelinkbetweenfood

deprivationandcognitiveperformance(Smith&Kendrick,1992).
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Therefore,thecurrentstudyhelpsusunderstandhowshort-termfood

deprivationaffectsconcentrationonandperseverancewithadifficulttask.

Specifically,participantsdeprivedoffoodfor24hourswereexpectedto

performworseonaconcentrationtestandaperseverancetaskthanthose

deprivedfor12hours,whointurnwerepredictedtoperformworsethan

thosewhowerenotdeprivedoffood.

Method

Participants

 Participantsincluded51undergraduate-studentvolunteers(32

females,19males),someofwhomreceivedasmallamountofextracredit

inacollegecourse.Themeancollegegradepointaverage(GPA)was3.19.

Potentialparticipantswereexcludediftheyweredieting,menstruating,

ortakingspecialmedication.Thosewhowerestrugglingwithorhad

struggledwithaneatingdisorderwereexcluded,aswerepotential

participantsaddictedtonicotineorcaffeine.

Materials

 Concentrationspeedandaccuracyweremeasuredusinganonline

numbers-matchingtest(www.psychtests.com/tests/iq/concentration.html)

thatconsistedof26linesof25numberseach.In6minutes,participants

wererequiredtofindpairsofnumbersineachlinethataddedupto10.

Scoreswerecalculatedasthepercentageofcorrectlyidentifiedpairsoutof

apossible120.Perseverancewasmeasuredwithapuzzlethatcontained

fiveoctagons—eachofwhichincludedastencilofaspecificobject(such

asananimaloraflower).Theoctagonsweretobeplacedontopof

eachotherinaspecificwaytomakethesilhouetteofarabbit.However,

threeoftheshapeswereslightlyalteredsothatthetaskwasimpossible.

Perseverancescoreswerecalculatedasthenumberofminutesthata

participantspentonthepuzzletaskbeforegivingup.

Procedure

 Ataninitialmeeting,participantsgaveinformedconsent.Each

consentformcontainedanassignedidentificationnumberandrequested

theparticipant’sGPA.Studentsweretheninformedthattheywouldbe

notifiedbye-mailandtelephoneabouttheirassignmenttooneofthe
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threeexperimentalgroups.Next,studentsweregivenaninstruction

sheet.Thesewritteninstructions,whichwealsoreadaloud,explained

theexperimentalconditions,clarifiedguidelinesforthefooddeprivation

period,andspecifiedthetimeandlocationoftesting.

 Participantswererandomlyassignedtooneoftheseconditions

usingamatched-tripletsdesignbasedontheGPAscollectedatthe

initialmeeting.Thisdesignwasusedtocontrolindividualdifferences

incognitiveability.Twodaysaftertheinitialmeeting,participantswere

informedoftheirgroupassignmentanditsconditionandremindedthat,

iftheywereinafood-deprivedgroup,theyshouldnoteatanythingafter

10a.m.thenextday.Participantsfromthecontrolgroupweretestedat

7:30p.m.inadesignatedcomputerlabonthedaythedeprivationstarted.

Thoseinthe12-hourgroupweretestedat10p.m.onthatsameday.

Thoseinthe24-hourgroupweretestedat10:40a.m.onthefollowingday.

 Attheirassignedtime,participantsarrivedatacomputerlab

fortesting.Eachparticipantwasgivenwrittentestinginstructions,

whichwerealsoreadaloud.Theonlineconcentrationtesthadalready

beenloadedonthecomputersforparticipantsbeforetheyarrivedfor

testing,soshortlyaftertheyarrivedtheyproceededtocompletethe

test.Immediatelyafterallparticipantshadcompletedthetestandtheir

scoreswererecorded,participantswereeachgiventhesilhouettepuzzle

andinstructedhowtoproceed.Inaddition,theyweretoldthat(1)they

wouldhaveanunlimitedamountoftimetocompletethetask,and(2)

theywerenottotellanyotherparticipantwhethertheyhadcompleted

thepuzzleorsimplygivenup.Thisprocedurewasfollowedtoprevent

thegroupinfluenceofsomeparticipantsseeingothersgiveup.Any

participantstillworkingonthepuzzleafter40minuteswasstoppedto

keepthetimeofthestudymanageable.Immediatelyaftereachparticipant

stoppedworkingonthepuzzle,he/shegavedemographicinformation

andcompletedafewmanipulation-checkitems.Wethendebriefedand

dismissedeachparticipantoutsideofthelab.
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Results

 Perseverancedatafromonecontrol-groupparticipantwere

eliminatedbecauseshehadtoleavethesessionearly.Concentrationdata

fromanothercontrol-groupparticipantweredroppedbecausehedidnot

completethetestcorrectly.Threemanipulation-checkquestionsindicated

thateachparticipantcorrectlyperceivedhisorherdeprivationcondition

andhadfollowedtherulesforit.Theaverageconcentrationscorewas

77.78(SD=14.21),whichwasverygoodconsideringthatanythingover

50percentislabeled“good”or“aboveaverage.”Theaveragetimespent

onthepuzzlewas24.00minutes(SD=10.16),withamaximumof40

minutesallowed.

 Wepredictedthatparticipantsinthe24-hourdeprivationgroup

wouldperformworseontheconcentrationtestandtheperseverancetask

thanthoseinthe12-hourgroup,whointurnwouldperformworsethan

thoseinthecontrolgroup.Aone-wayanalysisofvariance(ANOVA)

showednosignificanteffectofdeprivationconditiononconcentration,

F(2,46)=1.06,p=.36(seeFigure1).Anotherone-wayANOVAindicated

Figure1.
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asignificanteffectofdeprivationconditiononperseverancetime,

F(2,47)=7.41,p<.05.Post-hocTukeytestsindicatedthatthe12-hour

deprivationgroup(M=17.79,SD=7.84)spentsignificantlylesstime

ontheperseverancetaskthaneitherthecontrolgroup(M=26.80,SD=

6.20)orthe24-hourgroup(M=28.75,SD=12.11),withnosignificant

differencebetweenthelattertwogroups(seeFigure2).Nosignificant

effectwasfoundforgendereithergenerallyorwithspecificdeprivation

conditions,Fs<1.00.Unexpectedly,fooddeprivationhadnosignificant

effectonconcentrationscores.Overall,wefoundsupportforour

hypothesisthat12hoursoffooddeprivationwouldsignificantlyimpair

perseverancewhencomparedtonodeprivation.Unexpectedly,24hours

offooddeprivationdidnotsignificantlyaffectperseverancerelativetothe

controlgroup.Alsounexpectedly,fooddeprivationdidnotsignificantly

affectconcentrationscores.

Discussion

 Thepurposeofthisstudywastotesthowdifferentlevelsoffood

deprivationaffectconcentrationonandperseverancewithdifficulttasks.
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Wepredictedthatthelongerpeoplehadbeendeprivedoffood,thelower

theywouldscoreontheconcentrationtask,andthelesstimetheywould

spendontheperseverancetask.Inthisstudy,thosedeprivedoffooddid

giveupmorequicklyonthepuzzle,butonlyinthe12-hourgroup.Thus,

thehypothesiswaspartiallysupportedfortheperseverancetask.However,

concentrationwasfoundtobeunaffectedbyfooddeprivation,andthus

thehypothesiswasnotsupportedforthattask.

 ThefindingsofthisstudyareconsistentwiththoseofGreenetal.

(1995),whereshort-termfooddeprivationdidnotaffectsomeaspects

ofcognition,includingattentionalfocus.Takentogether,thesefindings

suggestthatconcentrationisnotsignificantlyimpairedbyshort-term

fooddeprivation.Thefindingsonperseverance,however,arenotaseasily

explained.Wesurmisethattheparticipantsinthe12-hourgroupgaveup

morequicklyontheperseverancetaskbecauseoftheirhungerproduced

bythefooddeprivation.Butwhy,then,didthoseinthe24-hourgroup

failtoyieldthesameeffect?Wepostulatethatthisresultcanbeexplained

bytheconceptof“learnedindustriousness,”whereinparticipantswho

performonedifficulttaskdobetteronasubsequenttaskthanthe

participantswhonevertooktheinitialtask(Eisenberger&Leonard,

1980;Hickman,Stromme,&Lippman,1998).Becauseparticipants

hadsuccessfullycompleted24hoursoffastingalready,theirtendency

toperseverehadalreadybeenincreased,ifonlytemporarily.Another

possibleexplanationisthatthemotivationalstateofaparticipantmaybe

asignificantdeterminantofbehaviorundertesting(Saugstad,1967).This

ideamayalsoexplaintheshortperseverancetimesinthe12-hourgroup:

becausetheseparticipantstookthetestsat10p.m.,aprimetimeofthe

nightforconductingbusinessandsocializingonacollegecampus,they

mayhavebeenlessmotivatedtotakethetimetoworkonthepuzzle.

 Researchonfooddeprivationandcognitioncouldcontinueinseveral

directions.First,otheraspectsofcognitionmaybeaffectedbyshort-term

fooddeprivation,suchasreadingcomprehensionormotivation.With

respecttothislattertopic,somestudentsinthisstudyreporteddecreased

motivationtocompletethetasksbecauseofadesiretoeatimmediately
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afterthetesting.Inaddition,thetimeofdaywhentherespectivegroups

tookthetestsmayhaveinfluencedtheresults:thoseinthe24-hour

grouptookthetestsinthemorningandmayhavebeenfresherandmore

relaxedthanthoseinthe12-hourgroup,whotookthetestsatnight.

Perhaps,then,themotivationleveloffood-deprivedparticipantscould

beeffectivelytested.Second,longer-termfooddeprivationperiods,such

asthoseexperiencedbypeoplefastingforreligiousreasons,couldbe

explored.Itispossiblethatcognitivefunctionfluctuatesovertheduration

ofdeprivation.Studiescouldaskhowlongapersoncanremainfocused

despitealackofnutrition.Third,andperhapsmostfascinating,studies

couldexplorehowfooddeprivationaffectslearnedindustriousness.As

statedabove,onepossibleexplanationforthebetterperseverancetimes

inthe24-hourgroupcouldbethattheyspontaneouslyimprovedtheir

perseverancefacultiesbysimplyforcingthemselvesnottoeatfor24

hours.Therefore,researchcouldstudyhowfooddeprivationaffectsthe

acquisitionofperseverance.

 Inconclusion,theresultsofthisstudyprovidesomefascinating

insightsintothecognitiveandphysiologicaleffectsofskippingmeals.

Contrarytowhatwepredicted,apersonmayindeedbeverycapableof

concentratingafternoteatingformanyhours.Ontheotherhand,ifone

istakingalongtestorworkinglonghoursatatedioustaskthatrequires

perseverance,onemaybehinderedbynoteatingforashorttime,as

shownbythe12-hourgroup’sperformanceontheperseverancetask.

Manypeople—students,workingmothers,andthoseinterestedinfasting,

tomentionafew—havetodealwithshort-termfooddeprivation,

intentionalorunintentional.Thisresearchandotherresearchtofollow

willcontributetoknowledgeofthedisadvantages—andpossible

advantages—ofskippingmeals.Themixedresultsofthisstudysuggest

thatwehavemuchmoretolearnaboutshort-termfooddeprivation.
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