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Hygienic behavior and allergic sensitization in Ger man adolescents
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To the Editor:

According to, the “hygiene hypothesis”, frequent baths/showersand antimicrobial componentsin
personalcarepreductscan alter skin microflora (1), leadingto immune systemimpairmentand
allergicsensitization2). The humanskin providesavital protectionagainstthe externalenvironment
While frequentwashingof hands,frequentbathgshowersand useof soapand detergentsaggravate
the degradatiorof'skin epitheliumbarrier (3), excessmoisturizingof the skin makesit moresensitive
to breakdownand.increasegpermeabilityto foreign agents.Furthermore,dmost all personalcare
productscontainantimicrobialagentssuchastriclosanandor parabenswhich havebeenreportedio
have immune modulating propertiesin skin tissuesand have the potential to induce or augment
allergic disease). A degradedskin barrierthroughfrequentbaths/showersnay resultin a higher
absorptiorof.thesechemicalsnto the body. To our knowledge to date,no studyhasinvestigatedhe
associatiorbetwe® personahygienehabits,suchasfrequentbaths/showeranduseof skin creans,

andallergicsensitization

For the current analysis,we useddata collected mainly at the 15-year follow-up of the German
GINIplus and LISA cohorts Ethical approval for both cohorts was grantedby the local ethics
committeesand informed consentwas obtainedfrom all families. Study methodsare describedin
Online SupplementS1 and a flow chart of study participantsis provided in Figure S1. We
investigatedcrosssectionalassociationsf 1) havingfrequentbaths/showerand?2) useof facial or 3)
body cream on allergic sensitizationto aere and food-allergenswhile adjusting for potential

confoundersAllergic sensitizationwas definedas a specific IgE value above0.35 kU/L againsta
This is the author manuscript accepted for publication and has undergone full peer review but
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batteryof 14 allergens Our main analysisincluded subjectswithout “currentallergies, definedas
parentreportof doctordiagnosisof asthmagczemaor allergicrhinitis duringthe last12 monthsatthe
age of 15 years The reasonbehind exclusionof participantswith “currentallergy’ wasto reduce
impact of reversecausdion. It is likely that peoplewho alreadyhad “current allergie§ may have
changedheir bathinghabitsand use of cream For example,someonedready haseczemamay use
excessiveamountof body creamscomparedo a personwithout eczema Additionally, we repeated
the analysedor subjectswho did not reportever allergy and for the completepopulation.We also

checkedwnhetherthe associationsveremodified by sex.

The majority of participants(52.0%) wereliving in the Munich area.Threepercentreportedhaving
lessfrequent(once per week or more rarely) baths/showers26% - neverusing facial cream,and
35.2% - neverusingbody cream.The prevalenceof currentaere andfood-allergensensitizatiorwas
45.7%and10.9%,respectively(Tablel). Of the 15yearparticipantsl 3.9%reportedcurrentallergy.

In our main analysisconcerningadolescentsvithout currentallergieswe observeda protectiveeffect
for havingbaths/showerkessthanor equalto onceperweekandaeroallergersensitizationcompared
to having baths/showersevery day (aOR 0.51 95%CI 0.27, 0.98) (Table 2). However, these
associationsvereno longersignificantafter participantswith everallergy wereexcluded Resultsfor
the completecahortis givenin Table S2. Therewas no evidenceof an associatiorbetweenuse of
facial or body creamand allergic sensitization(Table 2). Further,we did not observean association
between having,frequent baths/showersand food allergen sensitization(Table 1). Even though
femalesweremorelikely to havefrequentbaths/showersandusefacial/bodycreamswe observeco
evidencefor a modifying effect by sex for the effects of having frequentbaths/showersr use of

creans on allergicsensitizatior(TableS 3, 4 & 5).

We observeda significant protectiveeffect of having lessfrequentbaths/showerand aeroallergen
sensitizationingadolescentsvho did not report current allergies This may be explainedby less
damage to the skin barrierand maintenancef healthypopulationof commensamicrobiomeon the
skin in adolescentdaving lessfrequentshowers/bathsHygiene habits,including use of soapand
detergentsn“baths/showersaccelerateepidermalbarrier breakdownand resultsin an elevatedpH
level in the stratum corneum. A sustainedncreaseof skin pH cancausedamageo skin proteinsand
lipids. This'may‘causetightness,dryness,barrier damage,irritation and itching, allowing entry of
foreign agentssuchas environmentakllergensinto the skin, which canthenincreaseskin immune
responseg5)rAnimal studiesthat usedmechanicaldisruption of skin and allergenexposurehave
shown elevatedantigenspecific IgE and IgG1 responsesn skin (6); similar mechanismsan be
expectedn damagedumanskin. Frequenbaths/showersaninfluencemicrobiomediversity on skin

epithelial cells, which leadsto an alteredimmuneresponseTheseeffectshave beenseenin some
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infant studies, but there is limited evidence for the immunoregulationand skin microbiome

associationn adults(2).

To our knowledge thereis no evidencen the publishediteratureof the associatiorbetweenfrequent
baths/showersaswell asuseof creams,and allergic sensitization Neverthelesssomestudieshave
investigatediurinelevelsof parabenandtriclosanin relationto allergic sensitizationTwo US studies
foundthathighertriclosanconcentrationsvereassociatedavith increasedddsof food sensitizatiorin
children; onefoundthe associatin only in childrenwith eczema(7) and otheronly in males(8). A
Norwegianstudy reportedthat urinal triclosan was associatedwith allergic sensitizationagainst
aeroallergensbut not againstfood allergen (9). Although some studies reporteda link between
triclosanand food allergensensitizatiorwe did not find any associationdbetweenfrequentbathsor

useof creamsandfood allergensensitization

The strengthf our analysisincludethelargepopulationsize,prospectivelycollecteddataon allergic
outcomesand the) availability of detailed information on potential confounders.Although the
GINIplus andLISA cohortsare both prospectivebirth cohortstudies,we do not have prospectively
collecteddataon personahygienehabitsanduseof creamsGiventhis limitation andeventhoughwe
excludedparticipantswith currentallergy,we cannotcompletelyrule outreversecausatiorasadriver
of the observedssociationsSimilarly, the effectswe observedannotbe ascribedo the frequencyof
baths/showeralone,sincewe do not haveinformationon the useof personalcareproductssuchas

soap,shampooegtc. Also, thereis a possibility of chancdindingsof significantassociations

Our studyistthefirst to shedlight onto the associatios betweenhaving frequentbaths/showerand
useof creamsandallergic sensitizationln the generalpopulation,adolescentsvithout allergieswho
have less frequentbaths/shower$iad a protective effect againstaeroallergersersitization. Use of
facial or body creamswas not associatedvith allergic sensitization Further,sex was not an effect

modifier of theseassociations.

Table 1: Studycharacteristis of the subjectdrom GINIplusandLISA cohortsusedfor this statistical
modeling(n =2,7%)
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Characteristics of the study sample Frequency %
Studyarea Munich 1,433 5201
Leipzig 272 9.87
BadHonnef 113 4.10
Wesel 937 34.00
Study GINI plusobservation 897 32.%
GINI plusintervention 891 32.34
LISA 967 3510
Sex male 1,385 50.27
female 1,30 49.73
Currentallergy at no 2,256 86.11
15years yes 364 13.89
Everreported no 1,483 53.83
allergy’ yes 1,272 46.17
Sociceconomic low 166 6.03
status* medium 869 314
high 1,720 62.43
Parentatopy’ no 1,099 39.9
yes 1,6% 60.11
Having baths/ never/lessthanonceperweek/onceperweek 68 2.47
showers 2-6timesperweek 1,537 55.79
everyday 1,150 41.74
Useof facial never 704 26.00
cream often 1,206 44.00
everyday 825 30.16
Useof body never 975 35.80
cream often 1,489 54.3%
everyday 275 10.04
Aeroallergen no 1,49 54.3
sensitizatiof yes 1,258 45.66
Foodallergen no 2,4% 89.11
sensitization yes 300 10.89
Aero or food no 1,457 5289
allergen yes 1,298 47.11

sensitizatiorf
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* definedasthe highesthnumberof yearsof schooleducatiorof eitherparent:<10yearsvs =10years

vs>10years,accordingo the Germaneducationakystem
® definedasparent’seczemaallergicrhinitis or asthmabeforebirth of child

S definedasparentreportof doctordiagnosisof asthmagczemaor allergicrhinitis everduring 3-15

yearsof age
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" definedasparentreportof doctordiagnosisof asthmagczemaor allergicrhinitis duringthelast12

monthsat 15 yearsof age

* definedasspecificIgE valueabove0.35kU/L againstSX1 allergenshousedustmites,cats,dogs,

mold, birch, ryesmugwortandtimothy grass

' definedasspecificlgE valueabove0.35kU/L againstFX5 allergensmilk, peanuteggs soya,cod,

wheatflour

* definedasspecificIgE valueabove0.35kU/L againstSX1 or FX5 allergens

Table 2: Assocationbetweerhavingbaths/showeranduseof creamsandallergicsensitizatiorin

adolescentwithoutcurrentallergie§ (allergicsensitizatiorN = 2,255 facial creamN =2,241;body

creamN = 2,244

Aero/food Aeroallergen Foodallergen n
allergen sensitization sensitization
sensitization
Baths/showerfrequency | OR* | 95%CI | OR* | 95%CI | OR* | 95%CI
Everyday | Reference Reference Reference 912
category category category
2-6timesperweek | 1.12 | 0.94,1.34 | 1.11 | 0.93,1.32 | 1.07 | 0.78,1.47 1,290
Never/lessthanonceper | 0.54 | 0.28,1.02 | 0.51 | 0.27,0.98 | 1.27 | 0.49,3.31 53
week/onceperweek
Facial cream Reference Reference Reference 573
Never | category category category
Often| 1.03 | 0.82,1.27 | 1.02 | 0.82,1.26 | 1.11 | 0.76,1.62 988
Everyday| 1.00 | 0.77,1.29 | 0.96 | 0.74,1.25 | 0.98 | 0.62,1.56 680
Body cream Reference Reference Reference 800
Never | category category category
Often| 0.98| 0.79,1.21| 1.03| 0.83,1.27| 0.82| 0.57,1.19 1,227
Everyday| 0.88| 0.62,1.25| 0.85| 0.59,1.21| 1.00| 0.55,1.83 217
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$definedasparentreportof doctordiagnosisof asthmagczemaor allergicrhinitis duringthelast12

monthsat 15 yearsof age
*Adjusted for studycenter,cohort,sex,sociceconomicstatusandparentahistory of allergy

OR: OddsRatio, Cl: Confidencdntervals n =numberof participantdn eachcategory
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