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VasovagalreactionsinhighschooIstudents；findingsrelative  

torace，riskhctorsymerglSm，fbmalesex，and ●  

non－highschooIparticpants  

且〃．Ⅳ如州別∽  

ighschool（HS）blooddonorsareyoung，fte－  
quentlydonatefbrtheRrsttime，andhavea  
highincidence ofvasovagalreactions・The  

highvasovagalreaction rate，Which ranges  H  
BACKGROUND：HighschooI（HS）studentshavea  

highincidenceofvasova9alreactionsandareagood  
POPuJationforlhestudyofvasovagalreactions・  

STUDY DESIGNANDME丁目ODS：DatafromlO76  
Caucasianstudents．226African－Americanstudenls，  

and157nonstudentsfrom HSblooddrivesin2OOI  
wereenteredintoadalabase．Race，high－risk－factor  

SynergISm，thephenomenonof“survivorship，”andfe－  

maIesexwereevaJuated．ln add摘on．non－HS student  

Partjcipantsvveredescribed・  

RESULTS：Vasovaga＝－eaCtionswere84percen＝ower  

in African－American HSstudentsthan jn CaucasianHS  
Students（30f226vs．880flO76；1・3vs，8・2percent；  

P＝0．0001；relativerisk，6・2）・1nCaucasianHSstu－  

dents，first－tirnedonorstatusincreasedthevasovagal  

reactionraleto9．4percent（VS．3．6％inrepeatdonors，  

P＜0．004），Lowweight（≦1301b）increasedthereac－  

tionrateto13．6percent（VS．3．3％inweight＞81．2kg，  

P＜0．001）・Togethertheyincreasedthereactionrateto  

16，Opercent（VS．3．2％．p＜0・0001）・FemaIeshadmore  

reactionsthanmales（11．3vs．4．8％，P＜0・001），butthe  

reaclionratesequalizedwhendonorsunder1501b  
WereeXCluded（5．7vs．4．6％，P＝0・66）．  

CONCLUS10N：African－American HS studentshada  

S．gnificantly10WerVaSOVagaIreaclionratelhanCauca－  

SianHSstudents．TherewassynergyamonghighTrisk  
factorsin Caucasian HSstudents．FemaJeand male  
VaSOVagalreactionraIesweresimiIarwhen10W－Wejght  
donorswere excluded．  

打om8percent tollpercent，1makesthem aunlque  
POPulationinwhichtostudyvasovagalreactions・   

Thefol】owinglSSueSOrqueStionswereaddressedin  
thepresentstudy・1）Paststudieshave alluded to the  
possibility that African－American blood donors have  
fewervasovilgalreactionsthanCaucasians・2・3Thisstudy  
quarlti丘edtheriskofavasovagalreactioninCauc；lSian  
andAfrican－American HS students．2）Severalmeasur－  

ab）eriskfactorssuchasyouth，lowweight，and鮎st－time  
donation status areassociatedwithanincreaseinvaso一  

vagalreactions．4r7Thisstudymeasuredtheserisksand  
eva］uatedthedegreetowllich血eyareadditive・3）Twore，  

centstudiesreacheddifferentconclusionsastowhether  

female sex increased the vasovagal reaction rate. Onc 

study found that confounding factors such as lower 
weightexplained thehighervasovagalreiICtion rate 
females，7while another study，althoughunpublished，  
found that female sexbyitselfwas a riskfactor（N・R・  

Halcy，Written communicalion，Scptember2000）・This  
Studyaddressedthisquestionbyevaluati哨femaleand  
malcvasovilgalreactionsinfourweightgroups，Whichin  
a stepwisefashion eliminatedlowerweight donors・In  
addition to addressing theseissues or questions，the  
Studyalso evaluatednon－HSparticlpantStOdetermine  
theextentoftheirparticlpation，theirdemographics，and  
theirvasovagalreactionrate・  
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NEWMAN  

MATERIALS AND METHODS  

Phtebotomy  

HS bJood donations were collected on－Site at Detroit  

metropo）itanhighschooIs・Thedonorswerescreenedus－  

ing a40－queStion questionnaire，amini－physicaJexam  

COnSjstlr）gmain1yofvitalsigns，arldarlb－SCreenlngteSt．  

Acceptedblooddonorsweresubjectedtoawholeblood  
Phlebotomyandcol】ectionofadditionalbloodsamples，  

Which together did not exceed535mL．Blood donors  
restedonthedo）10rbedafterdonationandwereadvised  

tospendlOminutesattherefreshmentsite・A））vasovagal  

reactionswererecordedontheb）00ddonorrecord，and  

anadditiona】reportwassubmittedifsymCOpeOCCurred・   

Data collection 

Dala fromlO76Caucasian HS students，226An・ican－  

ArnerjcanHSstudents，and157nonstudentparticIPantS  
taken fronlrandomly chosen Caucasian and African－  
AmericanIIS bIood drivesin2001were en（CrCdiJ11o a  

database（Excel1997；Microsoft Corporation，Seattle，  

W＾）．Thedatae11teredconsistedoftlledonor’sage，raCe．  

SeX，SeJf－rePOrted weight，b700d doI－alion status（first－  

tillle Or repeat donatio11），a uniquc u11it whote blood  
nulr）ber，and’the donor’s reaction st；ltuS．In addition，  

b】oodpressureresultsfronllOOralldomiyselectcdCau－  

CaSian studcntswere comparpd withlOO rando1111yse－  
1ected African－Amerjcan stl】dents．   

Statistical analysis 

Two－by－tWO COIltingencytabJcsilnd atwo－tai】edFishcr  

Exacttestwereusc【Itodeterl－1incpvi11uesandrelative  

risks（RRs）with95percentCIs．p＜0・05wasconsideredto  

besignificant．  

RESULTS  

Demographics  

Tablelidentiries the dcmogr；lphics ofCa11CaSian and  
African－Amcrican HS students and nonstudent partici－  

pants．Caucasiiln aIld African－＾nlerican HS students  

WereSimilarformeandonorat！e，PerCel－tilgCOrfemales，  

percenlilgeOffirsトtimedonors・andpercentilt；eOfdo－  

nors who weighcd】一O mOre血In1301b，butAfrican－  

AmericanHSstudentswejghedslightlymore（166vs．157  

1b）．  

NonstudentparticlpantS Were10・8percent ofthe  

totalnumberofparticipants．IncomparisontoHSst11－  

dents，theyweresign摘cantlyoJder（meanage，44vs．17  

years），hadalower丘rst－timedonorrate（9vs．79％，82％）．  

Weighedsign沌cant】ymore（180vs．157－1661b），aLndhad  

alower percentage ofdonors ur）derwho weighed no  
morethan）301b（10vs．22％－24％）．  

ComparisonofvasovagaIreactionrates  

Thevasovagalreactionratewas8．2perccnt（880flO76）  

血CaucasianHSstudentsversusl．3percent（30f226）in  

African－American HS students（P＝0．0001；良R，6．2；  

95percentCI，2．0－193）versusl．3percent（20f157）in  

nonstudentparticIPantS（p＜0・0004）・EightsyncopaJre－  

actionsoccurredintheCaucasianrlSstudents．andnone  

OCCurredintheothertwogroups（P＝0．34withAfrican－  

Americanstudents）．BloodpressureresultsinCaucasian  

andAfrican－AmericanrISstudentswerecompared asa  
POtenlialcauseforthevasovaga】reactionratediffercnce  

betwecnthetwogroups・Table2showsacornparisonof  

b］00dpressllreSin】00ra11【lomIyselecledCaucasianflS  

Students aJldlOO randomJy scIccted African－American  
HSstudents・ThedifferenceswercllOIslgn摘cant．  

Additiveeffectsofhigh－riskfactorsinCaucasjan  
HS students 

Thcadditiveeffcctsofriskfac10rSCOuldonlybccvaluatcd  
in the Caucasian TIS studeIltS becauselhe other  

two grotlpS hこId veryfew reacLions・T～lble3shows the  

erfect ofdifferenlrisk fac10rS．A first－time donDrllad a  

VaSOVagalreaction rこl【cof9・4vcrsus3・8percenti11are－  
Peat donor（p＜0，002；RR，2・6）・A70W－WCight donor  

（≦1301b）hada13．6percentvasovaga）reilCtionr之IteVer－  

SuS3・3percentin a hjgh－Weight donor（≧1801b）  

（p＜0・0001；RR．4・0）・Addingboth riskfactors togelhcr  

increasedthereactionraleto16．Overs11S3・2perccntin  

donorswholackcdthesefactors（p＜0．004；RR，5．0）．Since  

45 percent of the Caucasian females weighed no more 
than130）bandonly5perCCntOfthemaJeswelghcd110  
more†h；ln130）b．fbmaIc sex was addcd）ast because  

Ofthe confoundingfactoroflowweJd－t・Thc four fac－  

torsincreased the reactionperCentage tO16・4versus  

3，8percentinthosewholackedthesefactors（p＜0・01；  

RR，5．0）．  
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VASOVAGALREACTJONS］NHIGHSCHOOLSTUDENTS  

RepeatCaucasiandonations  
（the“surviva）”phenomenon）  

RepeatdonorsweighedmorethanむstTtimedonors（163  
VS・1551b），butthepercentageofmalesandthepercent－  
ageoffbmalesweighingnomorethan59．Okginthetwo  
groupswerestatisticallythesame・Eighty－fourpercentof  
therepeatdonorsdonatedtheirsecondlifetimeunitand  
16percentdonatedtheirthirdlifetimeunit，basedona  
randomsampleof50HSblooddonors．Repeatdonors  
hada60percentreduction（3．8vs．9．4％）intheirvasova－  
galreaction rate，but there was no synerglStic bene缶t  
Whenadditionalfactorssuchas“highweight”（Weight≧  
81・7kg）or“malesex”or“both”wereaddedtorepeat  
donorstatus．   

VasovagalreactionsinfemaIes  
Table4showsthevasovaga】reactionrateinCaucasian  
gir］sandboysatfourdifferentweightscenarios．Vasova－  

galreactionswerehigherinfemalcsthanmaleswhenall  
donorswereincluded▼（11・3vs・4・8％，p＝0．002）orwhen  

donors under1301b werd excluded（9．4vs．5．0％，  

p＝0・018）・Vasovagalreactionsinfemalesandmaleswere  

Similarwhendonorsunder150Ibwereexclllded（5．7vs．  

4・6％，p＝0・66）．  

Thus，Caucasian HS students represent an excellent  

populationinwhichtostudyvasovagalreactions，  
Two studiesprovided some evidencethatA飢can－  

AmericanSmighthavealowerpredispositionforblood  
donation－relatedvasovagalreactionsthanCaucasians．2・3  
Thepresentstudyisthenrsttoquantifyandcompare  
theriskintworelativelyequalgroupsofCaucasianand  
African－American HS students．African－American 

StudentshaveavasovagaJdonorreacdonthatis84per－  
Centlower than Caucasian HS students（1．3vs．8．2％，  

p＜0・0001），andnoneoftheeightsyncopalvasovagal  
reactionsOCCurredintheA＆ican－AmericangrOup（0vs．  
0・74％，p＝0・34），althoughthedifferencesinsymCOPebe－  

tweenthetwogroupsdidnotreachsignincance．Several  
Studieshaveshownthate】evatedsystolicbloodpressure  
lSprOteCtiveagainstvasovagalreactions・5－7Thispotential  

explanationwasstudjedbutdidnotaccountforthedif－  

ferencesbetweenA舟ican－AmericanandCaucasianvaso－  

Vagalreactionrates（SeeTable2）．   

Several studies have also demonstrated synergy 

amongriskたICIOrS．2，5・7Graham2studied352Caucasian  

b］00ddonorsin1957（PlIblished1961）inilhospit；llset－  

tmg・Theriskofavasovagalreactionirlhissettingw；lS  

DISCUSS10N  

CaucasianHSstudentshaveahighpre－  
disposition toward bloo【1donation－  

related vasovagal reactions because of 
their youth，high percentage offirstT  
time donations．‘lnd】ower weighし4r7  

01herstl】dieshavealsoshownthathjs－  

toryofsymCOpeilndpsychoIogicalfac－  
torscan；t）soincreasevasovaga）synco－  

palreaction ralcs！lThe percentage of  
VaSOVagalrcactionsinfirst－time，main）y  

Caucasiiln HS dor10rS has been re－  

POrtedtobeashighas8・7也mesgreater  

thanin experienced blood donors．l  

TABLE 2. Comparison of blood pressures in randomly selected 
Caucasian and African－Arnerican HSstudents  

Caucasian  African－American  

S（Udents  students  pvaJue’  

Number  

Male percentage 
First－timepe【Centage  
MeanBP†  
Median BP  

Systo）icBP≦100（％）  
SysIolicBP≧140（％）  
DiastoIicBP≦60（％）  
Diasto）icBP≧80（％）  
MeanBP（femaIes）  
MeanBP（males）  

100  

61  

73  

115．6／71．3  

114／70  

16  

7  

16  

24  

111．2／69．5  

118．4／72．5  

NA  

O．2538  

0．0554  

117．4／71．6  0▲36／0．84  

117／70  NA   

15  1．000   

13  0．2381   

15  1．000  

28  0．6289   

115／71．2  0．24／0．46  

119．6〝2．5  0．62／0．71  

■ p＜0，05iscIinicallyslgnificant．  
†BP＝b［00dpressure．  

TABLE3．Additjveeffectsofriskfactorsin Caucasian HSstudents  

Vasovaga曇reactjon  RR  
Riskfactor（s）  rate（％）  pvaJue■  （95％Cl）  

HS student 

HSstudent；FT†donor（Al）  
HSsIudent；Weight≦1301b（Bl）  
HSstudenI：FTdonor：Weight≦1301b（Cl）  
HSstudent；FTdonor；Wejght≦130Ib；female（Dl）  
HSstudent；rePeatdonor（A2）  
HSstudent，Weight≧1801b（B2）  
HSstudenいepeatdonor：Weight≧180‡b（C2）  
HSstudent；rePeatdonor；Weight≧18Dlb，ma）e（D2）  

88／1076（8．2）  
80／853（9．4）  

36／264（13．6）  
35／219（16．0）  
32／195（16．4）   

8／223（3．6）   

甜239（3．3）   
釘63（3．2）   
釘53（3．8）   

2．6（1．3－5．3）  

4．1（1．9－8、6）  
5．0（1．2－20．4）  
4．3（1．1－17．6）  

0．002  

＜0．0001  

＜0．004  

く0．01  

’ComparisonsweremadebetweenAlandA2，BlandB2，etC．  
†FT＝firsトtime．  
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Onelimitationinthisstudywasthe  
lownumberofrepeatdonors．Thisin－  
nuencedthe RRratiosbyincreasing  
VariabiJityand decreasingprecision．A  

SeCOnd】jmitationwasthesizeoftheAf－  

rican－American population studied．It  

WaStOOSrnalltoeva】uatethecausesof  

vasovagal reactjons in the population. 
7rlSummary，this study showed  

that African－American TIS students  

haveasJgnificantly）owervasovaga）re－  

actjon rate than Caucasian rIS stu－  

dents・Thereissynergyamonghighーrisk  

factorsandlowweightisamoresignin－  
Cant risk ractor than firsITtime donor  

StatuS・NthoughfemaJeshavemoreva－  

SOVagalreactions than maJes．thisis  

majnJydueto）owerwcight，andthedif－  
fbrencesdisappearedwhendonorsun－  

der150Jb were excJuded・Repeat r］S  

quitehigh（15％），andacombinationoffactorsincrcased  

theriskto35percent to71perce］llinsomescena■rios．  

TonlaSu】o etal・5and KasprlSin et a】・6i．1bJood ccIller  

Studies showedmuchJowerrisks．Thcrisksin thosctwo  

Studjesdidnotexceed6・4perCent，eVenlWhcnriskswcre  

COmbined・The present study eva】ua【edlow－WCight  
（≦59．O kg）and flrsトtimedonatjon statusiIICaucasiこ1n  

HSstudentsandfollndLhat）owwcightwasa】一一OreS】g－  

nificant factorthan first－time dor）alion statllS based on  

RRs（4，Ovs．2，6）（SeeTab）e3）．Trouern－Trel】detal．7found  

thesElmeP；ltterninastudyorvasova脚1syncopalre；lC－  

tions・Whenlow－Welght alld first－timc donation slatus  

WereCOnlbined，theriskwasevengreatcr（RR．5．0），Howr  

ever，femalc sex barely arfected the risk，Whenit was  

addedasafol】rth“risk”factor（RR．4．3）bccausemostof  

the“low－Weight”individuals（＜1301b）hadal］・eadybeen  

exc】uded，  

Repeatblood donorshad a60perccntdecreilSCin  
VaSOVagillreactions（3・8vs・9・5％，p＜0・004）andadding  

O山erpositivcfactorssuchasJ’highwelght，…male，”or  

“both”di（lnotprovidear）yadditjonalbcnefit．Thus，re－  

peatblooddonationslatusa】oneisagoodpredictorfora  

lowvasovagalreactionrateinHSsttldents．   

Fema）esexasariskfactorwasevaJua（edbyobscrv－  

1ngthcvasov；1galreactionraleinasIcpwisefashionas  
lowerweightdonorswererernoved・Thepatternc】carly  

Showedthat）owerweight（≦1301b），Whichismuchrm）re  

COmmO！1in females thanin males（45vs．5％），WaS a  

m叫Orfactorforincreasedvasovagalreactionsinfema］es．  

However，Whendonorsunder1501bwereexcluded，tIICre  

WerenOdifferencesbetweenfemaleandmalevasovagal  
reactionrates・Thus，lowweightisthemainfactorthat  

CauSeSahighreactionrateinfemales．  

b］00ddonorshave60percentfewerv＝ISOVagall・eactjons，  

andasuccessfulfirsトtimedonationisagoodpredictorof  
futuresuccess．  
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Donorreactionsinhigh－SChooldonors：thee蝕ctsofsex，Weight，  

andcollectionvolume  

且且♪ねwmα乃，S．上．Sα払Ⅳ財．カ乃Ol〃i㍑，αれd且A．Sねg斤fed  

1inicalstudies have evaluatedtheincidence of  

blood donor reactions】and have studiedthe  

correlation of donor characteristics such as  

weight，2－6age，3‾6Brst－timeorTepeatdonorsta－  C  
BACKGROUND：Thehighincidenceofdonorreactions  

in†irst－time，17－year－OIdCaucasianwhole－b100ddonors  

makesthisgroupidea＝orthestudyofdonorreactions・  

STUDYDESIGN ANDMETHODS：Donorreactjonrates  

WereretrOSPeCtivelyevaluatedin7274first－Iime．17－year－  

ofdCaucasianwhole－blooddonorsbasedon observa－  

tionsrecordedatlheco‖eclionsites．Theeffectofsexand  

Weightondonorreactionswasdetermined．Lnaddition．a  

mod占Iwasdeve10PedtoestimatehowdifferentbIood  

COIrectionvoJumeswouIdaffect donor reaction rates．  

RESULTS：Thedonorreaclionralewas12・Opercent  

（870I7274）・Femaledonorsoveral＝1adahigherdonor  

reactionratethanmaIedonors（16．7％vs．7．3％）andaIso  

hadahigherdonorreactionratethanmaledonorsateach  

20－1bweightinIervalintherangefromllOto1891b，A  

modelsuggestedthatachangeintheb［00d－unjtvolume  

from450to500mLwouldincreasedonorreaction rates  

by18percen＝ne附1erfemaIeormaJedonors，Whereas  

areductioninthebIood－unitvolumefrom50010400mL  

wouIddecreasedonorreactionratesby29and  

27percentinfemaleandmaIedonors，reSPeCtively．  

CONCLUS10N：Firsトtime．17－year－OIdCaucasianfemale  

donorshadahigherdonorreactionratethanmaledonors  

OVeraJLandatequivalentdonorwei9hts．［nlherangeof  

PreSentUSbJood－UnitvoIumes．achangeincoJIectionof  

aslittteas50mLcouldhaveaslgnificantimpactonblood  

donorreactionratesinhigh－SChooIstudents．  

tus，3－6race，6－8ahdsex3・4・6todonorreactionrates・Thisstudy  

evaluatedfirst－time，17－year－Old，Caucasianhigh－SChooI  

Studentsbecausethesedonors have averyhighdonor  
reactionrateofapproximately9tollperCent，6▼9whichis  

SeVentOninetimeshigherthanthedonorreactionratein  
ancxperienced，generaldonorpopulation・2weevaluated  

twor）On鮎edvill－iilbles（SeX，Weight），butthrcevariab】es  

（donorstatus，ilge，raCe）werefixed．Wealsodcvelopeda  
modelfordonorreactionratesasafunctionofsexandthe  

ratioofwhole－bloodcollectionvoJumeperdonorweight，  

whichaIIowedustoestimil（etheeffcctsofvari（）uSW！10】c－  

bloodcol】ectionvolumes．  

MATERJALS AND METHODS   

BlooddonorsuitabiIityandphJebotomy  

High－SChooJbI．，Od donors rnct；lCCePtability criteria  

beforebeingsubjectedtoph】ebotomy．Thedonorsthen  

laylnaSuplnepOSition，anda525－mLphlebot†）myWaS  

performedinthca一一1ecubitalfossaofthcarmwitha16－  

gaugc needJe．Thc blood collection volumcincl11ded  
481mLinllWhole－bloodunit，33mLintubesforpost－  

donationtests，andllmLtrappedintheplastict11bing・  

Blooddonorreactionsobservedattheco11ectionsitewere  

recorded．A’LdDIIOrreaCtion’’wasdefinedaslhepresence  

of any of the following symptoms or signs during or 
Shortlyilfterwhole－blooddonation：djzzilleSS，diaphoresjs  

（SWeatir）g），Suddenweakness，hypotension，bradycardia，  

andsymCOPe（faint）．Approximatcly97perccntorthereac－  

tionswerenonsyncopalreactions・  
FrornlhL！＾mcricilnRcdCrossBloodSL！rVices，Southeastem  

MichlgallIIcgion，T）elroiL，Mich軸n；alldtheWay71CState  

UnivcrsilySchooIofMcdicine，l）elroiL．Michjgan．  

＾ddn・SSTYF）riTltTt！LlueS（StO：13ruCeH．Ncwman．MD，Medical  

Dirt：CtOr．Amcrica71IicdCrossB）00dServices．SEMichigan  

Region，100MilCk＾venuc・Dclroit・Mト用201；e－mこIiJ＝  

newmanb＠，usa．redcross・Org・   

Jleceivcdforpub‖cationMily18，2005；revisionreceived  

Junc24，20O5，andacceptedJune27，20O5・  

doi：10．1111／j．1537－29！）5・2006・00713．x  

TRANSFUSION20【）6；46：284－288．  
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BIooddonorselectionanddataanaIysJS  

Allhigh－SChoolblooddrivedonorhjstoryrecordsfrom77  
b】00d drives betweel10ctoberl，2003，and March23，  

2004，WerereViewed．Donorselectionwaslimitedto17－ 

year－Old．first－time，Caucasian donorswhosuccessfully  

donatcdawhole－bloodunit．Studieshaveshl）WIlthalAfri－  

Can－Americandonors have a considerablylower donor   
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7．3percent，andfemaledonorshadhigherdonorreaction  

rateswithinequivalentweightgroups．Femaledonorreac－  

tionrateswere61to149perCentgreaterthanrnaledonor  
reactionrates，dependingontheweightgroup．Fjgure2  

Showsthedonorreactionratesversusweightforfemale  

Zuld male donors．Donor reaction rates appeared to  

decreaseasymptOticallyasdonorweightsincreased・Thus，  

loglSticregressjDnOfreactionrateagainstalinearfunction  
Ofcodedsex，reClprOCaJwelght，andthcproductofcoded  

SeXand recJPrOCalweight－rePreSentlng aninteraction  
betweensexandwelght－W；1SpCrformed・Themodelwas  

ln（t）＝a・bs＋‡・告  
（1）  

Whcrerisproportionofdonorsofcodedsexsandweight  
Whavingareactio－1；S＝OifdoJ10risrna）eorlifdo）10ris  

fcnlale；Wis donor welg】lt（Jb）；alld a，b，C，and d are  

COnStaIltS．  

Thecoe捕cicnldortheLermrePreSCntlngSeX－Weigh（  

interaction was not s唱IlilicanI】y djfrcrenln’Orn ZCrO  

（p＝0・09byatwo－1ailedtest），SOthistermwas o一一一itted  

frornthcmodcL．Therenlai11ingconstantswerefoundto  

have the bIJowing valucs：a＝．4．2941，b＝0．6120，and  

C＝284．1776，∧Ⅰ】were signifうcantly diffcrellt from zero  

（p＜0・0001by；ltWO－tailedtest）・TheseconsILLntSyie）dthe  

follow）ngformulas，W］licharepIo†ledinFjg・2・  

堅空brn－aled－JnOl・S（2）  
ll－（たト4・2941＋ご  

竺㌦r托akdo－－OrS・（3）  
ⅠⅠ忙）＝－3・6821＋㌘ 

Theseformu】aswercusc（ltoglVCeStimates（）rdollOrrCaC－  

tionratesatiJlfi）liteweJght，Which werc2・5perccnLfor  

ratethanCaucasiandonors，SOA丘ican－Americandonors  

were excluded fromthe study．6，7The decision to use  

successfu】donationsandexcludeunsuccessfuJdonatjons  

WaSanarbitraryoI－e・Atotalof7274donorhistoryrecords  

weredeemedsuitab］eforevaluation．  

Statisticalana［ysIS  

Confidenceintervals（CTs）forreac【ionraleswereCaJcu－  

1atedasminimum－lengthilltervalsbyintegrationofthe  
Bayesianposteriorwitl－diffusepr】OrSlOwiththeassistance  

ofcomputersoftware（theSoIvertoo＝nMicrosoftl三xce】  

2002，MjcrosoftCorp．，Redmond，WA）・Logisticregression  

WaSperfbrmedwithEpiInfo・11proportio）－COmparisons  

weredonewiththeFisherExacttest．  

RESULTS   

Donorweightdistribution  

rigurelshowsabell－Shapedcurvcformaledonors，Wilh  

SOme Skewlng tOWard highcr welghts・1n contrasl，the  
curve for female donors appeilrS trll11CatCd，SuggeSting  

thatmanyCaucasianhigh－SChoolrernこIJedonorsweighed  

lessthanl10JbandcouJdnoldonatebJood．  

Donorreactionratesin17－year－OId，first－time  

Caucasian b）00d donors  

ThblelshowsthedonorrcactlOnrilleforthetotalpopu－  
1atioJlandforeachscxin20－Ibincrcn－entalwc）t；）1tgrOltPS・  

The donor re；lCtioIlratC for thc totalpop11】ation was  

12・Opercent・Fcmalcdol－OrSllada2・3－foldhigherdonor  

reactjoIlrate than nl乙Ile donors，16－7perccnt versIIS  

fe711alcdonorsandl．3percentfornla）c  

donors．lnamorepractica】col】1ext，thc  

eslimateddonorrcactionr乙IteSat3001b  「
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TAE）LEl・E）onorreactjonratesinfir＄t－tirne，Cauca＄janhjgh－SChooJ＄tudents  

Wei9ht（lb）  

Donorsex  110－129  130－149  150－169  170－189  190・209   21ひト  1もtaI  

Female   

Numberofreactions／numbe－Ofdonations   

Percent reactions  

Male   

Nunlberofreactions／numberofdonations   

Pe（Cent reaCIions  

lbtaI   

Numberofreactions／numberofdonations   

Percentreactions  

248／1187   206／1278  

20．9  16．1  

19／164  73／754  

11．6  9．7  

267／1351  279／2032  

19．8  13．7  

90／602   36／298  12／124  10／116  602／3605  
15．0  12．1  9．7  8．6  16．7   

103／1108  39〝68  15ノ386  19／489  268／3669   
9．3  5．1  3．9  3．9  7，3   

193／1710  75／1066  27／510   29／605  870〝274  
11．3  7．0  5．3  4．8  12．0  
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W019h＝lb）   

Fig・2・DonorreilClionrilteSin（irst－timeCi－11CitSianhigh－SCht｝OI  

SludenlS・Ct））Jeclio．）SJbreachscxweregrotJPedinto2O－Ih  

WCiF；htinll－rViJ）shrtJonorwt軸htsfromllOlhrou鰐h229JII；Ind  

ash］K］ejJlterV；l‖br肌座hlso1230）bor．］10re．ThexcIIOrllinitte  

Ore肛hgroupislhe－nedia－1Weiれ；＝dlh叩l，Orl触－1eis山e  

rel－Ctlonrateandit＄95perccn（Cl．CurvcsweredL！riveI］by  

Iogislicreg川SSion，aS血scribed＝l血ー眈Ileriil】s；llldMelhoIIs．  

（◆）95percentCl，Eem；一Iedonor＄；（Jr）95percenL，mitLcdorLOrS；  

（－－）modlれ鮎nlaledonors；（－）modl九maledtml）ー＄．  

be44n】L．Tbble2usesthisestimate，thcab（）VCnlOde），an（l  

thissludyb donor wejght djstributioIltO脚Ve eXPCCtCd  

dol10r rCaCtion rates at v；lrious bl（）Od－11nit volumcs．  

Thble3compareslheexpectcdratesatdi什erentblood－  

unitvoJun－CS・The1110de】su駆；CStSth；1tanincreaseinthe  

Who］e－blooduni【volurncfrom45Oto500mLwou）dcause  

al．2－2・7percentabsoJuteincreaseinthedonorreaction  

rate and a17．9to18．2percent relativeincreasein the  

donorrcEICliDnrateinfirstTtimc，Cal】C乙ISian，high－SChool  

donors・FemaIedonorshadagreaterabsoJtlteincreascin  

thedonorreactionrale（2．7rcilCtionsperlOOcollections  

VS．1．2），butbotllSeXeS h；1dsimiTarre】ativeincreases of  

approxirnately18pcrcent．＾decreaseinthcwho）e－blood  

CO】）ectionvo山Illefrorn500to40OmLwou】ddecreasethc  

donorreactio11rateby27to29percent・1＝emaledonors  

WOuldhaveagreaterabso】11redecreaseinthedonorrcac－  

tion rale（5．1％vs．2．1％），but femaleilnd male doI】OrS  

WOl】1dhaveasimilarrelativcdcL：re；1Se（29％vs．27％），  

DISCUSS10N   

Donor reこICtions are common．In a recent study，  

7．OpercentoflOOOrandomlyselectedintervicwedwhole－  

theseequationsweregeneralizedtobeconsistentwiththe  

hypothesis  

ln（た）＝－4・2941＋0・5412907こformaledonors（4）  

ln（た）＝－3・6821・0・5412907‡forfcmaledonors・（5）  

Where vis the blood collcction volumein mL．When  

V＝525，Equalions4and5aresimplificdtoEqualions2  

and3，reSPCCtive】y．   

Thec（）Jlectionvolumeistheblood－unitvolumeplus  

thevolumeo［bloodinco】】cction－SetttJbingandsamp7es  

fortesting．Aspreviouslystatcd，lhe】atterisestimatcdto  

286 TRANSFUS10N VoIume46．February2006  
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blood donors had a donor reaction．2 The rate was  
2．5percentbasedonobservationatthecollectionsite，but  

anadditional4．5percentwerefoundafteradonorinter－  
view 3weeks later. Approximately 97percent of the 
donorshadmi）dreactions，meamngthatthedonorshad  

SymptOmSandsignssuchasdizziness，diaphoresis，pal】or，  

andsuddenweaknessbutdidnoIfaint．AトyearfoI）ow－  

up showed that dor10rS Who had a reaction were  
34percentless】ikelythanasymptomaticdonorstoreturn  

anddonateagalnWithinal－yearperiod・12studiesshow  

thattheblooddDnationreturn ratesarecvenlowerwhen  

doI10rShadsyncope・］…Therefore，i－iscIearthatanon－  

SynCOPa】donorre；lCtiondecreasesadonorbretumr；lte，  

and syncopefurther decrcases tlte retum rate．Do110r  
reactionsarealsoadonorsafbtylSSue．Ones（Lldyshowed  

a14pcrccntin］uryrateindonorswhoprogresscdtosyn－  

COPe・16Theseln）urieswereoftentotheheadandwere  

generaJIyminor，bu【Jacerationsandfracturesoccasion－  

a］1yoccur．SeriouslnJuriessucllこISaC】osed，heildin）ulγ  

areveryrarebutpossibJe．  
Threekeyfactorsass【）CiatedwiththeprobこIbilityofa  

donorreactionareweight■2r6agc，3▼6andfirst－tin－COrrCPeat  

donorstatus・3．6weighta一一dagearethel一一OSli，11POrtant  

factors，andfirsトtjmeorrepealdonorstatushasIllarginal  

importance・けHighweight，highagc，andrepentstatusa11  

PrOteCtdonorsagainstdonorre；lCtions．C汀uC乙ISiこIndonors  

have more riskfora donorreaction［han Arrican－＾111eri－  

caJldonorshave．6L8severa】studieshilVCShownthatfenla］e  

donorshavemoredonorreactionslhanIl】a】edonors，314・6  

but this was thought to bc dL）e tOlhc femille donorも  

Snlallersizebecausewhenl－emaIeandmalelligh－SChool  

donors over149】b werc compilred，tIle dol10r rCaCtion  

rateswcrethesame．6lIladdition，iI185（）LlrsITtime，Cauca－  

Si之In donors fromlhe samestudy therewercno dirfbr－  

encesilldoIlOr reaCticIn ralcs when femi11eilnd nlale  

donorsineqt11Valent20，JbweIghti：rOuPSWereCOnlpared・6  

Thisst11dyevaJuatedt3．6－fo）dmoredonoJ－S（7274vs．850）  

anddetected】argedirferenccsbctweenreactionratesof  

femi11e and male f行st－time CaucilSi；ln don（）rS Of．sjJTlihr  

Weigl－【・  

BasedonsaretydataFora50OnlLcot）ectionvoltlmC  
fromalargeb）00dcentcr川aI－drro一一一the∧mericaI－Rcd  

Cross，rnOSt b）00d centersincrcased their whoIe－b】00d  

uIlilVOJllmefrom450mLLo’lJ－ighervaJue・TheAmerican  

RcdCrosscoJJccts4針＝mLineach11nitbu1525mLilltDtal  

voluJlle．Thisvolumecanbecollecle（Jinanyd〔）nOr－eVen  

adonorwiththe）owestalJow；lbJeweight，110］b（50kg）－  

becilUSeit meets the A＾BB stand；1rd for a maxinl  

Whole－b】00dcoHectionvolumeoflO・5nlLpcrkgofbody  

weighL川otherb】00dcenterscoIJecttwodiffcrentwhole－  

bloodunits－a450－mLunitforlow－Weightdonorsanda  

500－mL unit for donors weighing over approximately  
1201b．  

Alargebloodcentercompareddonorreactionrates  
in 282，000 donors who donated450－mL whole－blood  

units and547，000donors who donated500－mLwhole－  

b】00d units．川The center did not detect a di恥rencein  

donorreactionrates，Whichwerel．36andl．28percent，  

respectively・Butthesubjectswerefromthegeneraldonor  

POPulation，apprOXimately80percent of whom were  
repeat donors and were much o】der and heavier than  

high－SChooIsttldents．AmoresensitivestudywouIdhave  

COmPared equlVa】cnt groups of very－high－risk donors  

SuChasthelower－Welghtfemaledonorsinthisstudy，but  

（hiswouJdhaverequjredentryordonorwelghtintDthe  
bloodcenter－sdatabase，WhichisoFIennotdone．  

hlthedonorsstudiedhere．theeffectoftwovariabIes，  

SeX and wejght，On the reaction riskwere determined．  

Tl－reeOthervariables′age，raCe，and負rstTtimedonorsta－  

tus，Were触ed．ItisprDbab】ebutunproventha＝llebuJk  
Ofthereactionsinthisgroupwerecausedbythesefiverisk  
factors．Future studies cou】d measure other rhctors（hilt  

arethoughttobeassociatedwithreactionssuchasahisT  
toryofadonorrcactjonorbeingintheenvironmentofa  
’group re…lCtion．”One cou］d determinejftherewas an  

independeJltCOntributionfromeachvariablcbyuseora  
】oglSticsregressionan；11ysIS，ilndsuchanalysisco111da】so  

qL］；ln一喝thecontribution．  

Themodcli11thisstudy，Whichrelatesthedonorreac－  

tio一一ratein丘rsトtime，Caucasianhigh－SChooIstudentsto  

SCX and the m【io of b】00d co］Jcclion volume to donor  

WClght．sugges【slhat a50－mLincreasein who）e－blood  

CO11ection vo）llmeincrc乙1Sed donor reactio11rateS by  
18perCent・Themode）a】sosLIggeStSthatadccreilSeirlthe  

blood－unit vo】ume from500to4（）OmL wouJd decreasc  

do110rreaCtionralesby29perce11tinfema）edonorsa】ld  

27percentin maJe dc，110rS，Whichis a vcry s脚1ificanl  

improvement・Theselowerratcsaresupportedbylapa－  

r）CSedata・Thc］apanese collect400－mL（70％ofcollcc－  

tio一一S）and200－mL（30％ofcoIJections）units・Thcyreport  

a donor rcaction rale of O．6to O．7pcrccnt based on  

3・3mj）1iollWhoIc－b）00d donations（H・Ikeda，1apanese  

Red Cross Society CcnrralB）00d Centcr，Tapan；and  

M・Satilke，TbkyoRedCrossBIoodCentcr．1ar）；ln；Written  

COmmunications，2003）．Ourdataalldrnodc］indicillethi11  

COllectir唱400－mLwhole－blood uni（Smightbe particu－  

larlyefrectivcinrcducir唱donorreactionratcsinyo＝哨．  

low－Weight，andfirst－tirnedonors．  

OnelimitとItionin thisstudywas山elackofhigh－  

WeIghtfcmaledonors．Thismadeitdifficulttoshowscx－  

related di仔ercnces athighweights．AsecondIimitation  

was thar the data were based solely on observation of 
donors．In；1‖Other study，a pOStdoniltio】1iJlterView  

increasedthenumberofreactionsdetectedinageneral  
dDZ】OrpOPulation2．3－fold，from2．5to7．Opercent＿2wedo  

notbe）ievethatlinlitlngthestudytosucccssfuldona【ions  

hadaneffect．Therateofunsuccessfuldonationsin4340  

high－SChooIstudentsint）1e’fallandwinteror2004inour  

CenterWaS5・0perCent（219／4340）・ltwas4・Opercent（21／  

525）indonorswithareactionand5．2percent（19日／3815）  
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indonorswithnoreaction（p＝0．21）．ThesedataaJst）Chal－  

1engetheperceptlOnthatdonorreactionsareassociated  
withmoreunsuccessfu1donations．   

In conclusion，arSt－time，fema】e Caucasian high－  

SChooIstudentshaveamuchhigherdonorreactionrate  
thanmaledonorsofequivalentweight・Amodelsuggested  

that a changeinthe blood－unit volume from450to  
500mL wouldincrease the donor reaction ratein this  
groupbyapproximately18percent，andadecreaseinthe  
blood－unitvolume ffom500to400mLwould decrease  
thedonorreactionrateby27to29percent．Thiskindof  
decreaseindonorreactionrateswouldhaveaslgnificant  
positive impact on safety and blood donor retention 
rates－particularlyin first－time，lower－Weight，high－  

SChooldonorsandotherdonorsathighrisk．  
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