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Abstract

Objectives:Thefirstobjectiveofthisstudywastoexaminethepossibleoccupationalrisk

ofcontractinghepatitisBvirus(HBV),thevaricella-zostervirus(VZV),rubella,measles,

tuberculinskintest(TST)ormethicillin-resistantStaphylococcusaureus(MRSA)among

nursingstudentsduringclinicalpracticeforpatient’scare.Thesecondobjectivewasto

investigatewhethertestingforthediseasesincreasedstudentawarenessofinfectioncontrol.

Methods:Serafrom 56nursingstudentsbeforetheirclinicalpracticeandpostclinical

practiceweretestedforthepresenceofHBV surfaceantigen(HBs),VZV,rubellaand

measlesantibodies.TheTSTandthetestingforthenasalcarriageofMRSAwereexamined

in22and48nursingstudentsrespectively.Wealsoexaminedtheeffectofparticipationin

immunestatustestingontheperceptionofnursingstudentsforoccupationalinfection

controlthroughtheuseofquestionnaires.

Results:Afterclinicalpractice,onestudenthadasignificantriseintheantibodytiterto

HBsAg.ExceptforHB,nosignificantdifferencewasdetectedintheantibodytitertoVZV,

measles,rubellabetweenserafrom beforeandafterthenursingpracticeofthenursing

students.However,a(4.5%)risefromweakpositivetostrongpositiveintheinTSTstatus

wasobservedinonestudent.Onestudent,whoadministereddirectcaretoaMRSAcarrier

patient,contractedtemporarynasalcarriageofMRSA(2.2%).

Asforthenursingstudents’ perception,thirty-nineoffiftysixstudents,or69.6%,gave

thisaffirmativeanswertoparticipationinthisimmunestatustestingforoccupational

infectioncontrol.
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Introduction

Thefirstpurposewastotesttheimmune

statuschangewithrelationtohepatitisBvirus

(HBV),varicella-zostervirus(VZV),rubella,

measles,thereactionoftuberuckinskintest

(TST)andthenasalcarriageofMRSA in

nursingstudentsduringtheirclinicalnursing

practice and how much occupationalrisk

existedfornosocomialinfectionintheschoolof

nursing.Thesecondpurposewastodetermine

whether such testing increased student

awarenessofinfectioncontrol.

Wefoundthatoccupationalinfectioncontrol

isimportantfornursingstudentstoprotect

them from nosocomialinfection.Thecurrent

statusoftheriskinnosocomialinfectionis

described from both sides of infection

preventionmeasuresandstudent'sinfection

prevention technique. Goetzsuggeststhat

nursingstudentsareinadequatelyprotected

againstHBintheUnitedStates1,2).InJapan,

80～82 and 70～84% of nursing schools

performedhepatitisBsurfaceantigen(HBs)

andHBsantibodytests,respectively.However,

only29～31.6%ofnursingschoolsadministered

theHBVvaccinetothestudents3,4).Inaddition,

20～30%ofnursingschoolsinJapanevaluate

theantibodytiterofnursingstudentstothe

antibodytitersofpediatriccommoninfectious

diseases5).TheMinistryofHealth,Laborand

Welfareispresentingthelevelofthenursing

artin Japan in thereportofthestudy

committeeconcerningtheidealwayofthe

technical education in the basic nursing

educationin2003.Thetechnicallevelofclinical

nursing that“ the student can do

independently”isrequestedbytheaverage

aboutStandardprecaution in theinfection

preventiontechnique.However,onlyhalfthe

numberstudentshasbeenreachedto“the

studentcandoindependently”inStandard

precaution in the infection prevention

technique6). Accordingly, in cases where

nursingstudentsareprovidingdirectcareto

patients,who have undergone complicated

medicaltreatments,theriskofexposurefor

nursingstudentincreasesasadirectresultof

inadequateinfectioncontrolknowledge.The

preventionofrubella,measles,thechickenpox,

andmumpsisimportantinpediatricsnursing

practice,becausetheseinfectiousdiseasescause

severeproblemsinpediatricwards.Concerning

occupationalinfection controlfor nursing

students,wefirstassessedinfectionwithHBV,

VZV,rubella,measles,TST andthenasal

carriage of MRSA by serology and

microbiologicalmethodsafterclinicalpractice.

Thenwepointedoutthenecessityofinfection

controlmeasurementsinschoolsofnursing.

Wealsoshowedtheefficacyoftherecognition

ofthenurses'immunestatusontheeducation

ofnursinginfectioncontrol.

Methods

These studies were approved by the

universityhospitalethicalcommittee(No.15,

1997).Beforeparticipating,allstudentenrolled

in thisstudy gavetheirwritten informed

consent.

Study Design

Nursingstudentsparticipatedinthefollow-

upsurveypre-clinicalandpost-clinicalpractice.

Pairedserum samplesweretaken from 56

nursingstudents(almostallbornin1978).The

studentswereallfemale,theirmeanagewas20

yearsoldatpre-clinicalpracticeandtheywere

followedpost-clinicalpractice. Theinterval

betweenpreandpostsamplingwasoneand

halfyears.Clinicalpracticewasperformedin

the surgery,internalmedicine,orthopedic

surgery,obstetrics& gynecology,pediatrics,

psychiatry,andurologywards,theIntensive
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CareUnitandtheoperation room atthe

university hospital. Other practice was

performedincommunityhealth,Kindergarten

and in Gerontology nursing homes.The

contentofpracticeconsistedofobservation,

vitalsignschecks,dressing,bedbaths,head

washes,massageandhealthcareeducation.

Studentsdidnottouchsyringeswhenthey

gavedirectcaretopatients.

Fifty-sixpairedseraforHBantibodytiters

were performed using the passive

hemagglutinationtechnique(PHA test:New

seroclit-antiHBs);fifty-five students had

alreadyreceivedarecombinantHBVvaccinein

thefirstgrade.TheVZVantibodytiterswere

determinedbyenzyme-linkedimmunosorbent

assay (ELISA) and confirmed for their

negativitybytheWesternblotmethod.For

ELISA wedidapreliminaryBoxtestand

determined the optimal combination of

dilutionsofseraandperoxide.Thenserum

samples1:200and1:400weredilutedwith2%

skimmilkinPBS.Anti-humanIgGconjugated

withPeroxide1:6000wasalsodilutedwith2%

skim milk in PBS.After 10 minutes of

substratereaction,absorbancevalues(A)were

obtainedatawavelengthof470nm.Seraof0.1<

absorbance value were retested using the

Western blot method and an

immunofluorescentantibody(IF),respectively.

Weplottedtheabsorbanceasantibodytiters.

Wefoundthatwhenconversionoccurredthere

wasasignificantriseinantibodytiterlevels.

Rubellaandmeaslesantibodytiterswere

determined using a hemagglutination

inhibition(HI)technique(R-HISeikenn,HI

test:Seiken'sHAantigenandHIantibodytest

solution, respectively).Rubella(HItest:R-HI

SeikenthatwaspurchasedfromDenkaSeiken

Co.)andmeasles(HItest:Seiken'sHAantigen

and HIantibody testsolution thatwere

purchased from Denka Seiken Co.)were

examined according to the manufacturer's

instruction. We found that when

seroconversion orsignificantantibody rise

occurredtherewasafour-foldriseintiter.

Examinationsof22pre-clinicalandpost-

clinicalnursingstudents'TSTwereperformed.

ThePPD waspurchasedfrom Japan BCG

productCo.Bythetimetheyreachedjunior

highschool,allofthesestudentshadreceived

BCG vaccinationsin theJapanesevaccine

program.TheyhadalreadyexperiencedTST

conversionbythetimetheyreachedjunior

highschool,atthelatest.TheTSTdiagnoses

was conducted after 48 hours i.s. (by

intradermalinjection),whichisthestandard

bylaw fortuberculosispreventioninJapan

(Table1).InthecaseofanegativeTSTtest

after72hoursi.s.wasperformedwithatwo-

stepTST test.Post-clinicalTST testswere

performedontheoppositearm oftheinitial

test.Toexcludethepossibilityofbiasrelated

totheTST'sboostereffect,wefoundthatwhen

conversionoccursthereisasignificantchange

inthereaction(Table1.).

We examined 48 pre- and post-clinical

nursingstudents'snasalcarriageforMRSA.

TofindS.aureusculturesandMRSAcultures,

weusedaMannitolSaltAgar“Nissui”anda

NissuiPlateMSOAgarthatcontained6μg/

mlofOxacillin,respectively. Theagarswere

alsopurchasedfrom NissuiCo.Sampleswere

incubated 72 hoursin an incubatorata

temperature of33 ℃.A gram staining,

coagulasetestandcatalasetestwasperformed

todefinetheS.aureuscolony.

Wedeterminedthestudents'impressionof

therecognition oftheirimmunestatusto

antibodylevelsofHBs,VZV,rubella,measles,

reactiontotheTST,andnasalcarriageof

S.aureususingopen-endedquestions.
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Table1.ThedecipherstandardbythelawfortuberculosispreventioninJapan.

reaction judgment mark

incaseofthemajoraxisofruboris≦9mm negative (－)

incaseofthemajoraxisofruboris≧10mm positive(weakpositive) (+)

incaseofthemajoraxisofruboris≧10mmandthe
ruborinvolvesscleros

positive(moderatepositive)
(++)

incaseofthemajoraxisofruboris≧10mm
andthescleroseinvolvesdualisticruboorbullaor
mortician

positive(strongpositive)
(+++)

Table2.Thechangeoftuberculinreactionbetweenpreclinicalandpostclinical

n=22(mean±SD)

judgment majoraxisofrubor majoraxisofsclerosis majoraxisofdualisticrubor

Preclinical 1.77±0.87 24.96±13.17 5.82±6.86 4.52±7.73
P<0.05

Postclinical 1.91±0.92 29.46±15.55 7.55±6.89 4.82±7.70

Onestudent'sTSTreactionchangedfromweakpositivetostrongpositive

Table3.ThechangeofthenasalcarriageofS.aureusbetweenpreclinicalandpost-clinical

n=48

MSSA MRSA

Preclinical 10(20.8%) 0(0.0%)

Postclinical 9(18.8%) 1(2.1%)

Table4. TheperceptionofNursingstudentsthattheefficacyofparticipationinimmunestatus
testingandQuestionnaire(theopen-endedanswerswerecontentanalyzed,Atotalof103
answershadgain)

affirmativeanswer(90answers)

Icouldrecognizethestatusantibodytiterinmyself 39(69.6%)0
Themotivationforinfectioncontrolwasgothigher 21(37.5%)0
Myknowledgeoftuberculinreactionwasgothigher 6(10.7%)0
Itwasgoodchanceofstudyofinjectiontechnique 5(8.9%)0
Icouldrealizedtheriskofhospitalinfection 5(8.9%)0
Icouldrecognizedmyindigenousflora 3(5.4%)0
Itwasgoodchanceofexperiencestudy 3(5.4%)0
Icouldgavevaccinationbasedonthedata 1(1.8%)0
others 7(each11.8%)0

negative answer (13answers)

Injectionswerepainful 5(8.9%)
Iboundmytimebyresearch 2(3.6%)
TheadverseeffectofPPD(itching) beloweach1(1.8%)
Icouldnotinterpretedtheresult
Therewerenogoodadviceforinterpretationofresults
Iwanttomethodoftesting
Ididnotrememberthisresearchexactly



Results

Serologicalimmunestatuschangeduringclinical

practice.

Fifty-sixnursingstudentsparticipatedin

serologicaltests.Thechangeofantibodytiters

to HBV,VZV,rubella,and measles are

presentedinFigures1～4.Onestudent'santi-

HBsAgantibodytiterrosesignificantly(1:8to

1:32).Shegavedirectcaretoapatientwith

chronicHBduringclinicalpractice,butshehad

notawareofanyexposuretothepatient's

blood(Fig1.).A student'santibodytiterto

meacnegativitybypre-clinicaltest.

ThechangeofTST reaction during clinical

practice.

Twenty-twoand48studentsparticipatedin

pre-clinical and post-clinical TST

examinations, respectively. Therefore the

comparison ofthechangein TST reaction

betweenpre-clinicalandpost-clinicalnumbers

wasperformedonlyonthe22studentswho

participatedinbothexaminations.Wejudged

theTST reactionsaccordingtothescalein

JapanasshowninTable1.Topreventfalse

negativeresults,weusedtwo-steptestingfor

studentswithnegativereactions.Thechanges

inTSTreactionsbetweenpre-clinicalandpost-

clinicalpracticeareshowninTable2,excluding

abiasoftheTST'sboostereffect.Onestudent's

TSTreactionchangedfromaweakpositiveto

astrongpositive.

ThechangeofthenasalcarriageofS.aureus

duringclinicalpractice.

Forty-eightstudentsparticipatedinthenasal

carriagecultureexaminationduringclinical

practice.Therewasnotasignificantchangein

incidenceofthenasalcarriageofS.aureus

betweenpre-clinicalandpost-clinicalpractice.

However,onestudent'sMSSA (methicillin-

sensitiveStaphylococcusaureus）changedto

MRSA(Table3.).OnlyMSSAwaspresenttwo

weekslater.Thus,hernasalcarriageofMRSA

wastemporary.Beforepost-clinicalsampling,

shegavedirectcaretoanelderlyMRSAcarrier

patientintheurologyward.

Thestudent'ssubjectiverecognitionconcerning

theimmunestatustest

The qualitative research showed the

effectiveness of awareness (Table 4.)We

questionedthestudent,sayingthat"Whatare

mayyourparticipationinthisresearchand

badness?".Thecontentofopen-endedanswers

wasanalyzed.A totalof103answerswere

recorded,90/ 103answersor87.4% were

affirmative.Themajorreasonforanegative

answerwasthepainfulnessoftheinjection.

Discussion

Thisstudyfocusedontheimmunestatus

changewithrelationtoHBV,VZV,rubella,

measles,TSTandthenasalcarriageofMRSA

fornursingstudentsduringclinicalnursing

practice.Theexpandedthemeofthisstudywas

todeterminetheefficacyofimmunestatus

testingfornursingeducation.Itissuggested

that nursing students are inadequately

protected against hospital infectious

materials7).Howeversuchstudiesweremade

throughaninvestigationofactualconditions

byquestionnaire.Researchthatmeasuresthe

antibodyvaluebetweenpre-clinicalandpost-

clinicalpractice is rare8).There are few

cumulative,scientificstudiesthatfocuson

medicalordentalstudents.Thisstudy is

worthwhile because it scientifically tests

nursingstudents'immunestatusrelatedto

suchinfectiousagentsasHBV,VZV,rubella,

measles,TSTorthenasalcarriageofMRSA

simultaneouslybetweenpre-clinicalandpost-

clinicalpractice.

Atthetimeofthiswriting,therateofHBV
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infectionamongnursingstudentsinJapan,

expressedasanti-HBsseroconversionrateper

year,was0～0.2%.Thiswasdeterminedbyan

epidemiologicalstudy9,10).Inthisstudy,noneof

thesubjectsseroconvertedduringpre-clinical

and post-clinicalpracticebecausethey had

alreadyreceivedtheHBVvaccine;however,the

antibodytiterof1studentrose4foldbetween

pre-clinicaland post-clinicalpractice.This

suggests that there is evidence of HBV

infectionduringclinicalpracticefornursing

studentsin Japan.Twenty-ninepercentof

nursingschoolshaveanHBVvaccineprogram

inJapan11);theSchoolofNursingusedinour

studywasoneoftheonesthathadaHBV

vaccine program. This study shows the

occupationalHBV infectionriskfornursing

studentsbyusingamoresensitiveandethical

methodthanseroconversion.

Theantibody titerofVZV,rubella and

measlesdidnotchangeduringpre-clinicaland

post-clinicalpractice.However,onestudent

receivedameaslesvaccineonherowninitiative

afterpre-clinicalnegativedatawasreturned.

InJapan,theschoolofnursinguniversityor

nursing junior college that inspects the

antibodyvalueisreportedtobefewwith20to

30percentsnow12).Becausetheproblemgrows

onceithasbeen developed,theinfectious

diseasemeasuresarenecessary.

Internationally, the morbidity of

tuberculosisisstillhigherinJapanthanin

Westerncountries.TheJapanesetuberculosis

diseasesocietypreventioncommitteeputout

the indicator entitled "Health care

practitioner'scollapseprevention measures",

andrecommendedthathealthcareproviders,

includingstudentnurses,receivethetuberculin

reactioninspectionandBCG vaccinationin

1993.Theuniversitythatadministratesthe

tuberculin reaction inspection to student

nursesincreasedin2000upto89.2%,though

beforetheypracticestatesthatwas34.5%inthe

investigation in 199813). Thefactthatthe

MinistryofHealthandWelfare'sdeclaredthe

tuberculosisemergencyinJulyof1999also

influencestestingrates,andcanbesaidthat

the concern for tuberculosis infection

preventionwillhaverisenatanyuniversity.

TheBCG'sprotectionagainsttuberculosiscan

besustainedfor10～15yearsandperhaps

longer after the primary vaccination.

Concerning health careworkers,including

nursing students,regularTST testing was

recommendedinordertoreduceoccupational

risk.TheoutcomeofthisTSTstudysuggests

evidenceoftuberclebacillusexposurebetween

pre-andpost-clinicalpracticeamongnursing

students.Inordertomakeacloseexamination,

weperformedtwo-steptestswhichtakeinto

accountthepossibilityoftheTST'sbooster

effect.Two-steptestswereperformedonlyon

pre-clinicalstudentswithnegativeTST test

results.Asaresultofthetwo-steptesting,one

student'sTSTreactionchangedfrom aweak

positive to a strong positive.It is not

consideredtoberelatedtotheboostereffect.

Theantibodyexaminationandthevaccine

inoculation of the students' infection

preventionmeasurestoHBhadbeendoneat

the health administration center of the

universitybeforethisresearch. Theresultof

thisresearchinfluencedtheinfectioncontrolat

theuniversityhospital.Theadditionalcontents

oftheinspectionaremumps,measles,VZVand

rubella.Moreover,the tuberculin reaction

inspectionwasalsobegun.Thesetestingcosts

becameapublicexpenseattheuniversity.

Receiving the vaccination at the health

administrationcenteroftheuniversity,the

universityassiststhepartatpublicexpense

though thestudentpaysexpensesby the

individual payment. The supporters'

associationbytheguardianisalsoassisting
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withtheexpense.Thestudentscandiscuss

preventivemeasureswiththedoctoratthe

healthadministrationcenter.

A currentreportoftheMRSA nosocomial

infection doesn'tincludethereportofthe

appearance of the MRSA outbreak that

affectedthestudentnurse14).Inthisstudy,at

thetimeofpost-clinicalpracticeonestudent

wasconsideredtobeatemporarycarrierof

MRSA.Itisnecessary tobethorough in

standardprecautionsintheclinicalnursing

practicein thefuture,especially when the

nursingstudentstakepartincaringfora

patientwhohasdecreasedimmunity.

Asforthenursingstudents'perceptionfor

immunestatustesting,thirty-nineoffifty-six

students,or 69.6%,gave this affirmative

answer.Table4showsthat90outof103,or

87.4%,wereaffirmativeanswers.Duringthe

pre-clinicaltest,mostofstudentsdid not

recognizetheriskoftuberculosisbutafter

clinicalpracticetheylearnedawarenessofthe

risk oftuberculosis. An increasein their

participationratemightaccountfortherisein

the consideration of the prevention of

transmission.Goodadvicebythedoctoratthe

healthadministrationcenterortheteacherof

nursingwillhelpthestudentsunderstandthe

risks.

Weconcludethattheneedforfurtherstudies

oninfectioncontrolfornursingstudentsis

imperative. Moreover, we hope for the

enhancement of nationwide preventive

measuresfornursingclinicalpractice.

Conclusion

Our study indicated that there is an

occupationalHBV andTuberculosisinfection

risk and fortemporary nasalcarriageof

MRSA for nursing students. Moreover,

immune status testing increased students'

awarenessofinfectioncontrol.
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看護学生の実習前後におけるB型肝炎，水痘，風疹，麻疹抗体
価およびツベルクリン反応，MRSA鼻腔保菌の変化

長谷川ともみ1），下条由季子2），安國奈美 3），笹野京子 4）

富山大学医学部看護学科1），元富山大学医学部看護学科2），富山大学附属病院3），

金沢医科大学看護学部4）

要 旨

本研究は，1年半にわたる看護実習における院内感染のリスクを査定し，看護教育において抗

体価測定等の実施が感染予防の視点から看護学生に及ぼす効果を検討することを目的に行った.

富山医科薬科大学（現富山大学）において，倫理審査委員会の承認を得，学生への説明と同意の

下，56名の看護学生において実習開始前と1年半後の実習終了時にＢ型肝炎ウイルス抗体価，小

児ウイルス感染症（水痘，風疹，麻疹）抗体価，ツベルクリン反応，ＭＲＳＡの鼻腔内保菌状態

の変化，および意識調査を行った.その結果，実習前後で比較し，Ｂ型肝炎ウイルス抗体価にお

いて4倍以上の抗体価の上昇があった学生が1名（1.8%）みられた.ツベルクリン反応は実習前

後での比較は22名に行い，実習前後で弱陽性から強陽性になった学生が1名（4.5%）いたが，発

症はしていなかった.ＭＲＳＡの鼻腔内保菌状態については，48名に行い，黄色ブドウ球菌の保

菌率には差がなかったが，ＭＲＳＡについては，実習後１名（2.1%）に一時的な保菌が認められ

た.意識調査においては，自由回答で 56人中39人（69.6%）が「自分の抗体価を知ることができ

た」，「感染予防に対する意識が高まった」などの肯定的な回答を示した.以上から，実習中のＢ

型肝炎ウイルス，結核菌，ＭＲＳＡに関しての暴露が示唆され，抗体価等の検査は学生の感染予

防への意識を高める効果があった.実習時の感染については，教育機関として健診活動を強化し，

学生への感染予防教育を推進する必要がある.
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