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AEVWUDFW   

PRViWiYe   affecW,   Zhich   iV   knRZn   WR   eYRke   SleaVXUable   engagemenW   ZiWh   Rne¶V   enYiURnmenW,   haV   

Zell-eVWabliVhed   SRWenWial   WR   UedXce   Whe   negaWiYe   effecWV   Rf   VWUeVV    (FUedUickVRn,   1998) .   AlWhRXgh   WheUe   

aUe   YaUiRXV   faceWV   Rf   SRViWiYe   affecW,   Ze   SUinciSall\   e[amined   Whe   alleYiaWing   effecW   Rf   laXghWeU²a   

cRmmRn   RSeUaWiRnal   definiWiRn   Rf   SRViWiYe   affecW²Rn   menWal   and   Sh\ViRlRgical   VWUeVV   UeVSRnVeV   

(HeUUing   eW   al.,   2011).   We   did   VR   b\   cRndXcWing   a   UeSlicaWiRn   and   e[WenViRn   Rf   a   VWXd\   SXbliVhed   b\   

ZandeU-SchellenbeUg   eW   al.   (2020),   ZhR   affiUmed   Whe   VWUeVV-bXffeUing   effecW   Rf   laXghWeU   fUeTXenc\   in   

dail\   life.   In   RXU   UeSlicaWiRn,   Ze   aWWemSWed   WR   UeSURdXce   Whe   findingV   Rf   Whe   RUiginal   VWXd\,   cRndXcWed   a   

UeVidXal   anal\ViV   Rf   Whe   VWaWiVWical   mRdelV   XVed,   and   aVVeVVed   laXghWeU-VWUeVV   inWeUSla\   acURVV   indiYidXal   

SaUWiciSanWV.   In   RXU   e[WenViRn,   Ze   aVVeVVed   Whe    cXPXOaWLYe    VWUeVV-bXffeUing   effecW   Rf   laXghWeU   fUeTXenc\   

in   dail\   life   b\   deWeUmining   ZheWheU   Whe   RUiginal   findingV   aSSl\   WR   SRSXlaWiRnV   Rf   YaU\ing   dail\  

aggUegaWe   laXghWeU   fUeTXencieV.   OXU   UeSlicaWiRn   UeVXlWV   aUe   cRnViVWenW   ZiWh   Whe   RUiginal   findingV,   

VXggeVWing   WhaW   laXghWeU   indeed   aWWenXaWeV   negaWiYe   cRnVeTXenceV   Rf   VWUeVV.   InWeUeVWingl\,   RXU   e[WenViRn   

UeVXlWV   Rnl\   VhRZed   WhiV   VWUeVV-bXffeUing   effecW   aW   Sla\   Rn   da\V   chaUacWeUi]ed   b\   lRZ   dail\   aggUegaWe   

laXghWeU   fUeTXenc\.   PRVVible   imSlicaWiRnV   Rf   WheVe   UeVXlWV   aUe   diVcXVVed.     

IQWURGXFWLRQ   

PRViWiYe   affecW   iV   W\Sicall\   defined   aV   Whe   VXbjecWiYe   e[SeUience   Rf   VXch   SRViWiYe   mRRdV   aV   

haSSineVV,   jR\,   e[ciWemenW,   enWhXViaVm,   and   VaWiVfacWiRn   (PUeVVman   &   CRhen,   2005).   PUeYiRXV   UeVeaUch   

Rn   Whe   Sh\ViRlRgical   cRUUelaWeV   Rf   SRViWiYe   effecW   haV   eVWabliVhed   iWV   URle   in   bURadening   aWWenWiRn   and   

UeVWRUing   Whe   bRd\   WR   mid-Uange   leYelV   Rf   caUdiRYaVcXlaU   acWiYiW\   (FUedUickVRn,   2001).   B\   cRnWUaVW,   

VWUeVV   iV   knRZn   WR   haYe   negaWiYe   imSacWV   Rn   VhRUW-   and   lRng-WeUm   Sh\Vical   healWh,   Zhich   can   cRnWUibXWe   

WR   Whe   deYelRSmenW   Rf   caUdiRYaVcXlaU   diVeaVe,   immXnRdeficienc\   YiUXV,   inflammaWiRn,   and   RWheU   VeYeUe   

illneVVeV   (SchneideUman   eW   al.,   2005).   E[amining   WheVe   diffeUing   Sh\ViRlRgical   effecWV   in   cRnjXncWiRn   

ZiWh   each   RWheU   ma\   e[Slain   Zh\   VXch   fRUmV   Rf   SRViWiYe   affecW   aV   laXghWeU   and   hXmRXU   aUe   cRUUelaWed   



  

ZiWh   a   gUeaWeU   abiliW\   WR   cRSe   ZiWh   VWUeVVfXl   ViWXaWiRnV   (FUedUickVRn,   1998).   In   facW,   SRViWiYe   affecW   haV   

been   fRXnd   WR   UedXce   UecRYeU\   Wime   fURm   VWUeVV   (PUeVVman   eW   al.,   2019)   and   eYen   imSURYe   Sh\ViRlRgical   

UeVilience   in   Whe   SUeVence   Rf   negaWiYe   emRWiRnV   (PaSRXVek   eW   al.,   2010).   In   Whe   lRng   WeUm,   UecXUUing   

inVWanceV   Rf   SRViWiYe   affecW   haYe   been   aVVRciaWed   ZiWh   lRZeU   mRUWaliW\   UiVk   (Okel\   eW   al.,   2017)   and   

imSURYed   RYeUall   healWh,   eVSeciall\   caUdiRYaVcXlaU   fXncWiRn   (PUeVVman   &   CRhen,   2005).     

IW   iV   imSRUWanW   WR   nRWe   WhaW   Whe   SUeYalence   Rf   SRViWiYe   affecW   acURVV   indiYidXalV   can   YaU\   ZiWh   

SeUVRnaliW\   W\Se,   gendeU,   age,   and   cXlWXUal   facWRUV.   FRU   inVWance,   a   higheU   fUeTXenc\   Rf   dail\   laXghWeU   

haV   been   RbVeUYed   in   bRWh   men   ZiWh   gUeaWeU   T\Se   A   chaUacWeUiVWicV   and   ZRmen   ZiWh   gUeaWeU   T\Se   B   

chaUacWeUiVWicV.   T\Se   A   indiYidXalV   aUe   mRUe   cRmSeWiWiYe   and   aggUeVViYe   Whan   Whe   mRUe   Uela[ed   T\Se   B   

indiYidXalV,   Zhich   SaUWiall\   accRXnWV   fRU   incUeaVed   Sh\Vical   healWh   SURblemV   (MaUWin   &   KXiSeU,   1999).   

In   addiWiRn,   ZRmen   Rf   all   ageV   geneUall\   Vmile   and   laXgh   mRUe   Whan   men   Rf   all   ageV,   a   ShenRmenRn   

Zhich   ma\   be   mRdeUaWed   b\   Whe   SUeVence   Rf   VRcial   WenViRn   (LaFUance   eW   al.,   2003).   PUeciVe   laXghWeU   

fUeTXenc\   and   inWenViW\   geneUall\   deSendV   Rn   ZheUe   and   hRZ   Rne   liYeV,   hRZeYeU.   VaUiRXV   

cURVV-cXlWXUal   VWXdieV   haYe   dRcXmenWed   lRZeU   UaWeV   Rf   Vmiling   in   EaVW   AVian   VWXdenWV   Whan   AmeUican   

RneV,   Zhich   ma\   UelaWe   WR   lRZeU   life   VaWiVfacWiRn   RU   VimSl\   leVV   YalXe   aWWUibXWed   WR   SXblic   diVSla\V   Rf   

SRViWiYe   affecW   (Talhelm   &   Zhang,   2019).    

FRU   WhRVe   VWUXggling   ZiWh   e[ceSWiRnall\   VWUeVVfXl   lifeVW\leV   RU   ciUcXmVWanceV,   laXghWeU   can   be   

XVed   aV   a   fRUm   Rf   WUeaWmenW   in   clinical   VeWWingV.   TheUaSeXWic   laXghWeU   WheUaS\   haV   been   VhRZn   WR   

effecWiYel\   UedXce   an[ieW\,   deSUeVViRn,   and   VWUeVV   in   bUeaVW   canceU   SaWienWV   afWeU   aV   liWWle   aV   Rne   VeVViRn   

(Kim   eW   al.,   2015).   SimilaU   effecWV   haYe   been   RbVeUYed   in   VWXdieV   e[amining   Whe   XVe   Rf   LaXghWeU   YRga   

inWeUYenWiRn   fRU   deSUeVVed   RldeU   ZRmen   and   male   nXUVing   VWXdenWV   (BUeVVingWRn   eW   al.,   2018).   TheVe   

VWXdieV   indicaWe   WhaW   SRViWiYe   affecW,   deVSiWe   iWV   YaUiance   acURVV   indiYidXalV,   can   alleYiaWe   Whe   

Sh\ViRlRgical   cRUUelaWeV   Rf   VWUeVVfXl   RU   RWheUZiVe   negaWiYe   e[SeUienceV.   AV   an   inVWance   Rf   SRViWiYe   

affecW,   laXghWeU   haV   had   a   VimilaU   imSacW   in   a   Zide   Uange   Rf   VWUeVV-indXcing   ciUcXmVWanceV.     



  

The   RbjecWiYe   Rf   WhiV   VWXd\   ZaV   WR   eYalXaWe   Whe   VR-called   ³VWUeVV-bXffeUing   mRdel   Rf   SRViWiYe   

effecW´   b\   meanV   Rf   a   UeSlicaWiRn   and   e[WenViRn.   SSecificall\,   Ze   aWWemSWed   WR   UeSURdXce   Whe   UeVXlWV  

SXbliVhed   b\    ZandeU-SchellenbeUg   and   cRlleagXeV   XVing   YaUiRXV   daWaVeWV.   The   fiUVW   daWaVeW   ZaV   WhaW   Rf   

Whe   RUiginal   UeVeaUcheUV,   Zhich   inclXded   each   ecRlRgical   mRmenWaU\   aVVeVVmenW   (EMA)   fRU   each   

SaUWiciSanW   WhURXghRXW   Whe   cRXUVe   Rf   Whe   VWXd\.   ThiV   daWaVeW   ZaV   XVed   WR   cRndXcW   RXU   UeSlicaWiRn,   Zhich   

Ze   VXSSlemenWed   ZiWh   an   aVVeVVmenW   Rf   lineaU   mi[ed   mRdel   UeVidXalV   and   an   inYeVWigaWiRn   Rf   

laXghWeU-VWUeVV   inWeUSla\   acURVV   indiYidXal   SaUWiciSanWV.   The   VecRnd   and   WhiUd   daWaVeWV   ZeUe   VXbVeWV   Rf   

Whe   fiUVW:   Whe   fRUmeU   inclXded   each   EMA   fRU   each   SaUWiciSanW   Rn   da\V   chaUacWeUi]ed   b\   high   cXmXlaWiYe   

(e.g.,   dail\   aggUegaWe)   laXghWeU   fUeTXenc\,    Zhile   Whe   laWWeU   inclXded   each   EMA   fRU   each   SaUWiciSanW   Rn   

da\V   chaUacWeUi]ed   b\   lRZ   cXmXlaWiYe   laXghWeU   fUeTXenc\.   TheVe   daWaVeWV   ZeUe   XVed   WR   cRndXcW   RXU   

e[WenViRn,   WheUeb\   SURYiding   inVighW   inWR   ZheWheU   laXghWeU   fUeTXenc\   haV   a   nRWable   cXmXlaWiYe   effecW   

Rn   Whe   aVVRciaWiRn   beWZeen   VWUeVVfXl   eYenWV   and   e[SeUienced   VWUeVV.   OXU   UeSlicaWiRn   UeVXlWV   UeYealed   a   

VignificanW   mRdeUaWing   effecW   Rf   laXghWeU   fUeTXenc\   Rn   Whe   aVVRciaWiRn   Rf   inWeUeVW,   WheUeb\    VXSSRUWing   

Whe   VWUeVV-bXffeUing   mRdel   Rf   SRViWiYe   affecW   and   cRnfiUming   Whe   YalidiW\   Rf   Whe   VWaWiVWical   anal\ViV   

XWili]ed   b\   Whe   RUiginal   UeVeaUcheUV.   MeanZhile,   RXU   e[WenViRn   UeVXlWV   UeYealed   a   VignificanW   mRdeUaWing   

effecW   Rf   laXghWeU   fUeTXenc\   Rn   Whe   aVVRciaWiRn   Rf   inWeUeVW   Rn   da\V   chaUacWeUi]ed   b\   lRZ   cXmXlaWiYe   

laXghWeU   fUeTXenc\.     

MHWKRGV/MDWHULDOV   

E[SeULPeQW   1:   ReSOLcaWLRQ    

The   aim   Rf   WhiV   e[SeUimenW   ZaV   WhUeefRld:   1)   WR   UeSlicaWe   Whe   anal\ViV   Rf   Whe   RUiginal   VWXd\,   2)   WR   

RbVeUYe   Whe   VWUeVV-bXffeUing   effecW   Rf   laXghWeU   fUeTXenc\   acURVV   indiYidXal   SaUWiciSanWV,   and   3)   WR   aVVeVV   

Whe   VXiWabiliW\   Rf   a   lineaU   mi[ed   mRdel   anal\ViV   in   Whe   RUiginal   VWXd\.   

We   cRmSleWed   a   UeSlicaWiRn   Rf   Whe   anal\ViV   in   an   aWWemSW   WR   YalidaWe   Whe   VRle   h\SRWheViV   WhaW   Whe   

RUiginal   VWXd\   cRXld   cRnfiUm²namel\,   WhaW   fUeTXenc\   Rf   laXghWeU   haV   a   mRdeUaWing   effecW   Rn   Whe   



  

aVVRciaWiRn   beWZeen   a   VWUeVVfXl   e[SeUience   and   Whe   VXbVeTXenW   e[SeUience   Rf   VWUeVV   V\mSWRmV.   ThiV   

VXb-e[SeUimenW   miUURUed   Whe   VWaWiVWical   anal\ViV   meWhRdRlRg\   delineaWed   b\   Whe   RUiginal   VWXd\,   Zhich   

Ze   VXSSlemenWed   ZiWh   aeVWheWic   adjXVWmenWV   and   an   addiWiRnal   mRdeUaWiRn   WeUm   WhaW   UeSUeVenWV   a   

clRVe-WR-baVeline   leYel   Rf   laXghWeU   fUeTXenc\.   OXU   RbVeUYaWiRn   Rf   Whe   laXghWeU-VWUeVV   inWeUSla\   acURVV   

indiYidXal   SaUWiciSanWV   aimed   WR   illXminaWe   ZheWheU   man\   lineaU   UegUeVViRn   anal\VeV   ZRXld   \ield   UeVXlWV   

cRnViVWenW   ZiWh   Whe   h\SRWheViV   WhaW   laXghWeU   fUeTXenc\   ZeakenV   Whe   aVVRciaWiRn   beWZeen   a   VWUeVVfXl   

eYenW   and   VXbVeTXenW   VWUeVV   V\mSWRmV.   TR   dR   VR,   Ze   XVed   Whe   ESM   daWa   cRllecWed   in   Whe   RUiginal   VWXd\   

WR   SlRW   lineaU   UegUeVViRnV   fRU   each   SaUWiciSanW   ID.   TheVe   lineaU   UegUeVViRnV   mRdel   Whe   UelaWiRnVhiS   

beWZeen   SeUVRn-mean-cenWeUed   VWUeVVfXl   eYenWV   and   e[SeUienced   VWUeVV   V\mSWRmV   (aV   mRdeUaWed   b\   

laXghWeU   fUeTXenc\)   and   dR   nRW   accRXnW   fRU   VXch   UandRm   effecWV   aV   Whe   nXmbeU   Rf   elaSVed   EMAV.   

Finall\,   Ze   Uan   a   diagnRVWic   aVVeVVmenW   Rf   Whe   lineaU   mi[ed   mRdel   anal\ViV   cRndXcWed   b\   

ZandeU-SchellenbeUg   and   cRlleagXeV   WR   enVXUe   iW   accXUaWel\   UeSUeVenWV   WheiU   ESM   daWa.   ThiV   inYRlYed   

geneUaWing   a   nRUmal   TXanWile-TXanWile   (Q-Q)   SlRW   Rf   UeVidXalV   fURm   Whe   lineaU   mi[ed   mRdelV   XVed   in   Whe   

RUiginal   VWXd\.   We   XVed   WhiV   SlRW   WR   RbVeUYe   ZheWheU   Whe   UeVidXalV   fRllRZ   nRUmal   diVWUibXWiRnV,   Zhich   

cRnVWiWXWeV   a   cUiWical   aVVXmSWiRn   fRU   WhiV   mRde   Rf   VWaWiVWical   anal\ViV.     

E[SeULPeQW   2:   E[WeQVLRQ     

OXU   e[WenViRn   VXSSlemenWV   Whe   RUiginal   VWXd\   b\   e[amining   Whe   fRllRZing   TXeVWiRn:   DReV   

fUeTXenc\   Rf   laXghWeU   haYe   a    cXPXOaWLYe   effecW    Rn   Whe   aVVRciaWiRn   beWZeen   a   VWUeVVfXl   e[SeUience   and   

Whe   VXbVeTXenW   RnVeW   Rf   VWUeVV   V\mSWRmV?   We   aVVeVVed   cXmXlaWiYe   laXghWeU   fUeTXenc\   b\   idenWif\ing   

Whe   da\V   in   Zhich   each   SaUWiciSanW   e[hibiWed   a   UelaWiYel\   high   RU   lRZ   fUeTXenc\   Rf   laXghWeU:   FiUVW,   Ze   

calcXlaWed   Whe   mean   laXghWeU   fUeTXenc\   fRU   each   SaUWiciSanW   Rn   each   da\.   Then,   Ze   idenWified   all   Whe   

da\V   in   Zhich   a   giYen   SaUWiciSanW   had   a   mean   laXghWeU   fUeTXenc\   WhaW   ZaV   gUeaWeU   Whan   Whe   ZhRle   

SaUWiciSanW   SRRl¶V   mean   laXghWeU   fUeTXenc\.   TheVe   da\V   ZeUe   caWegRUi]ed   aV   ³fUeTXenW   laXghWeU´   da\V,   

and   Whe   Uemaining   da\V   ZeUe   caWegRUi]ed   aV   ³infUeTXenW   laXghWeU´   da\V.     



  

TR   begin   WR   anVZeU   RXU   TXeVWiRn,   Ze   deWeUmined   ZheWheU   da\V   Rf   fUeTXenW   laXghWeU   ZeUe   

chaUacWeUi]ed   b\   feZeU   VWUeVV   V\mSWRmV   UelaWiYe   WR   da\V   Rf   infUeTXenW   laXghWeU.   ThiV   inYRlYed   UXnning   a   

WZR-Vided   WilcR[Rn   Uank-VXm   WeVW,   Zhich   accRXnWed   fRU   Whe   aV\mmeWUic   diVWUibXWiRn   Rf   RXU   daWa.   In   

addiWiRn,   Ze   aVVeVVed   ZheWheU   Whe   mRdeUaWing   effecWV   Rf   laXghWeU   fUeTXenc\   Rn   Whe   aVVRciaWiRn   beWZeen   

VWUeVVfXl   e[SeUienceV   and   Whe   RnVeW   Rf   VWUeVV   V\mSWRmV   ZaV   VWURngeU   Rn   da\V   Rf   fUeTXenW   laXghWeU   

UelaWiYe   WR   da\V   Rf   infUeTXenW   laXghWeU.   ThiV   inYRlYed   cRndXcWing   WZR   lineaU   mi[ed   mRdelV:   Rne   XVing   

daWa   fURm   Whe   fRUmeU   VeW   Rf   da\V,   and   Rne   XVing   daWa   fURm   Whe   laWWeU.   MRdelV   ZeUe   geneUaWed   XVing   Whe   

Vame   meWhRdRlRg\   deVcUibed   in   E[SeUimenW   1.     

All   anal\VeV   fRU   bRWh   e[SeUimenWV   ZeUe   cRndXcWed   in   RSWXdiR   (VeUViRn   1.3.1093)   and   XWili]ed   

SackageV   ciWed   b\   Whe   RUiginal   VWXd\,   ZiWh   Whe   addiWiRn   Rf   Whe   ggWhemU   Sackage   WR   make   aeVWheWic   

adjXVWmenWV   WR   line   SlRWV   and   Whe   dSl\U   Sackage   WR   maniSXlaWe   Whe   daWaVeW.     

RHVXOWV   

ReSOLcaWLRQ   

In   line   ZiWh   Whe   RUiginal   VWXd\,   Ze   fRXnd   WhaW   Whe   aVVRciaWiRn   beWZeen   VWUeVVfXl   eYenWV   and   

e[SeUienced   VWUeVV   ZaV   mRdeUaWed   b\   Whe   effecW   Rf   laXghWeU   fUeTXenc\.   AV   laXghWeU   fUeTXenc\   leYelV   

incUeaVed,   WheUe   ZaV   a   negaWiYe   aVVRciaWiRn   beWZeen   VWUeVVfXl   eYenWV   and   e[SeUienced   VWUeVV   leYelV;   WhXV,   

fUeTXenW   laXghWeU   ZaV   aVVRciaWed   ZiWh   lRZeU   VWUeVV   V\mSWRmV   fRU   VWUeVVfXl   eYenWV.   ThiV   aVVRciaWiRn   ZaV   

fRXnd   fRU   bRWh   glRbal   and   cRmbined   meaVXUeV   Rf   VWUeVV   aV   did   Whe   RUiginal   mRdelV,   fXUWheU   YalidaWing   

Whe   VWUeVV-bXffeUing   effecW   Rf   SRViWiYe   affecW.   We   alVR   incRUSRUaWed   an   addiWiRnal   mRdeUaWRU   YalXe   

inWeUmediaWe   WR   Whe   minimXm   and   ma[imXm   laXghWeU   fUeTXenc\   leYelV   Rf   -3   and   4,   UeVSecWiYel\.   AV   

VhRZn   in   FigXUe   1,   Whe   addiWiRnal   mRdeUaWRU   YalXe   Rf   0.4   demRnVWUaWeV   a   mRdeUaWing   effecW   inWeUmediaWe   

WR   Whe   YalXeV   Rf   -3   and   4.   E[clXding   Whe   addiWiRnal   mRdeUaWRU   YalXe,   RXU   SlRW   maWcheV   WhaW   Rf   Whe   

RUiginal   VWXd\,   WheUeb\   YalidaWing   Whe   anal\ViV   cRndXcWed   b\   Whe   RUiginal   UeVeaUcheUV.   

  



  

  

  

  

  

  

  

  
  
  
  
  

  

Fig   1.    Laughter   frequenc\   moderating   e[perienced   stress.    E[WUePe   YaOXeV   Rf   OaXJKWeU   fUeTXeQc\   (-3,   4)   PRdeUaWe   WKe   
aVVRcLaWLRQ   beWZeeQ   a   VWUeVVfXO   eYeQW   aW   WLPe   T   aQd   e[SeULeQced   VWUeVV   V\PSWRPV   (cRPbLQed   VeOf-UeSRUW   RQ   WKe   ULJKW,   JORbaO   
VeOf-UeSRUW   RQ   WKe   OefW)   aW   WLPe   T+1.   A   baVeOLQe   OeYeO   Rf   OaXJKWeU   fUeTXeQc\   (0.4)   dePRQVWUaWeV   aQ   LQWeUPedLaWe   effecW.   
  

  

  
  
  
  

Table   1.    Results:   Frequenc\   of   laughter   as   moderator   of   the   association   betZeen   e[perience   of   stressful   eYents   and   
e[perience   of   stress   s\mptoms   (combined   measure).    TKe   aVVRcLaWLRQ   beWZeeQ   a   VWUeVVfXO   eYeQW   aQd   e[SeULeQced   VWUeVV   
V\PSWRPV   decUeaVeV   b\   0.048   ZKeQ   OaXJKWeU   fUeTXeQc\   LQcUeaVeV   b\   RQe   VWaQdaUd   deYLaWLRQ.   

  

  

Table   2.    Results:   Frequenc\   of   laughter   as   moderator   of   the   association   betZeen   e[perience   of   stressful   eYents   and   
e[perience   of   stress   s\mptoms   (global   measure).    TKe   aVVRcLaWLRQ   beWZeeQ   a   VWUeVVfXO   eYeQW   aQd   e[SeULeQced   VWUeVV   
V\PSWRPV   decUeaVeV   b\   0.083   ZKeQ   OaXJKWeU   fUeTXeQc\   LQcUeaVeV   b\   RQe   VWaQdaUd   deYLaWLRQ.   



  

   RegaUding   RXU   VXSSlemenWaU\   daWa   anal\ViV,   Q-Q   SlRWV   Rf   UeVidXalV   fURm   Whe   abRYe   lineaU   mi[ed   

mRdelV   geneUall\   adheUed   WR   a   nRUmal   diVWUibXWiRn   (Fig   2),   WhRXgh   Whe   mRdel   XVing   cRmbined   meaVXUeV   

Rf   VWUeVV   did   VR   mRUe   clRVel\.   FXUWheU,   laXghWeU-VWUeVV   inWeUSla\   RbVeUYed   acURVV   indiYidXal   SaUWiciSanWV   

ZaV   eiWheU   cRnViVWenW   RU   incRnViVWenW   ZiWh   Whe   aVVRciaWiRn   eVWimaWed   b\   RXU   lineaU   mi[ed   mRdel   (Fig   3).   

  

  

  

  

  

  

  

  

  

Fig   2.     Normal   Q-Q   Plots   for   Residuals.    TKe   WKLQ   bOacN   OLQe   aQd   JUa\   UeJLRQ   LQdLcaWe   a   QRUPaO   dLVWULbXWLRQ   aQd   LWV   95%   
cRQfLdeQce   LQWeUYaO.   ReOaWLYe   WR   JORbaO   PeaVXUeV   (OefW),   cRPbLQed   PeaVXUeV   Rf   VWUeVV   (ULJKW)   \LeOded   a   OLQeaU   PL[ed   PRdeO   
ZLWK   UeVLdXaOV   WKaW   aUe   PRUe   fLWWed   WR   a   QRUPaO   dLVWULbXWLRQ.   
  

  
  
  
  
  
  
  
  
  
  
  
  
  

Fig   3.    Laughter   frequenc\   moderating   e[perienced   stress   in   indiYidual   participants.    CRQVLVWeQW   ZLWK   WKe   effecW   Rf   OaXJKWeU   
fUeTXeQc\   SUedLcWed   LQ   FLJ   1,   PaUWLcLSaQW   27   dePRQVWUaWeV   a   QeJaWLYe   aVVRcLaWLRQ   beWZeeQ   VWUeVVfXO   eYeQWV   aQd   VXbVeTXeQW   
VWUeVV   V\PSWRPV.   PaUWLcLSaQW   32   dePRQVWUaWeV   a   cRQWUaU\   effecW,   VLQce   WKeUe¶V   a   SRVLWLYe   aVVRcLaWLRQ   beWZeeQ   WKe   
afRUePeQWLRQed   YaULabOeV.     

  



  

E[WeQVLRQ   

 A   WilcR[Rn   Uank-VXm   WeVW   UeYealed   a   VWaWiVWicall\   VignificanW   diffeUence   (Z   =   1753728,     

S   <   .001)   in   Whe   e[SeUience   Rf   VWUeVVfXl   eYenWV   Rn   ³fUeTXenW   laXghWeU´   da\V   cRmSaUed   WR   ³infUeTXenW   

laXghWeU´   da\V,   \eW   CRhen¶V   effecW   Vi]e   YalXe   (d   =   0.08)   VXggeVWed   lRZ   SUacWical   Vignificance.   SimilaU   

UeVXlWV   ZeUe   fRXnd   Zhen   aVVeVVing   diffeUenceV   in   Whe   cRmbined   (Z   =   1801046,   S   <   .001)   and   glRbal   

meaVXUe   (Z   =   1895385,   S   <   .001)   Rf   e[SeUienced   VWUeVV   V\mSWRmV,   WhRXgh   CRhen¶V   effecW   Vi]e   YalXeV   in   

Whe   fRUmeU   (d   =   0.12)   and   laWWeU   (d   =   0.08)   anal\VeV   alVR   VXggeVWed   lRZ   SUacWical   Vignificance.     

LineaU   mi[ed   mRdelV   UeYeal   WhaW   laXghWeU   fUeTXenc\   did   nRW   mRdeUaWe   Whe   aVVRciaWiRn   beWZeen   

VWUeVVfXl   eYenWV   and   e[SeUienced   VWUeVV   V\mSWRmV   Rn    ³fUeTXenW   laXghWeU´   da\V   ( FLJ   4 ),   eVSeciall\   giYen   

WhaW   95%   cRnfidence   inWeUYalV   fRU   Whe   inWeUacWiRn   cRefficienWV   UelaWing   laXghWeU   fUeTXenc\   and   bRWh   

e[SeUienced   VWUeVV   V\mSWRmV   in   WhiV   gURXS   inclXded   ]eUR   ( TDEOHV   3-4 ).   InWeUeVWingl\,   Whe   Vame   ZenW   fRU   

Whe   inWeUacWiRn   cRefficienWV   UelaWing   VWUeVVfXl   eYenWV   and   bRWh   e[SeUienced   VWUeVV   V\mSWRmV    (TDEOHV   

3-4) .   OXU   mRdelV   alVR   UeYeal   WhaW   fUeTXenc\   Rf   laXghWeU   did   indeed   mRdeUaWe   Whe   aVVRciaWiRn   beWZeen   

e[SeUience   Rf   VWUeVVfXl   eYenWV   and   e[SeUience   Rf   VWUeVV   V\mSWRmV   Rn    ³infUeTXenW   laXghWeU´   da\V   ( FLJ   

5 ).   ThXV,   aV   fUeTXenc\   Rf   laXghWeU   incUeaVed,   Whe   aVVRciaWiRn   beWZeen   e[SeUienceV   Rf   VWUeVVfXl   eYenWV   

and   VXbVeTXenW   e[SeUienceV   Rf   VWUeVV   V\mSWRmV   decUeaVed   Rnl\   Rn   da\V   chaUacWeUi]ed   b\   lRZ   dail\   

aggUegaWe   laXghWeU   fUeTXenc\.     

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  
Fig   4.     Laughter   frequenc\   moderating   e[perienced   stress   in   ³frequent   laughers´ .   IQcRQVLVWeQW   ZLWK   FLJ   1,   YaOXeV   Rf   
OaXJKWeU   fUeTXeQc\   (-3,   4)   dR   QRW   aSSeaU   WR   PRdeUaWe   WKe   aVVRcLaWLRQ   beWZeeQ   a   VWUeVVfXO   eYeQW   aW   WLPe   T   aQd   e[SeULeQced   
VWUeVV   V\PSWRPV   (cRPbLQed   VeOf-UeSRUW   RQ   WKe   ULJKW,   JORbaO   VeOf-UeSRUW   RQ   WKe   OefW)   aW   WLPe   T+1.   
    

  

Table   3.     Results:   Frequenc\   of   laughter   as   moderator   of   the   association   betZeen   e[perience   of   stressful   eYents   and   
e[perience   of   stress   s\mptoms   in   frequent   laughers   (combined   measure).    TKe   aVVRcLaWLRQ   beWZeeQ   a   VWUeVVfXO   eYeQW   aQd   
e[SeULeQced   VWUeVV   V\PSWRPV   LQcUeaVeV   0.008   ZKeQ   OaXJKWeU   fUeTXeQc\   LQcUeaVeV   b\   RQe   VWaQdaUd   deYLaWLRQ.   

  

  

Table   4.    Results:   Frequenc\   of   laughter   as   moderator   of   the   association   betZeen   e[perience   of   stressful   eYents   and   
e[perience   of   stress   s\mptoms   in   frequent   laughers   (global   measure).    TKe   aVVRcLaWLRQ   beWZeeQ   a   VWUeVVfXO   eYeQW   aQd   
e[SeULeQced   VWUeVV   V\PSWRPV   decUeaVeV   b\   0.005   ZKeQ   OaXJKWeU   fUeTXeQc\   LQcUeaVeV   b\   RQe   VWaQdaUd   deYLaWLRQ.   

  



  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Fig   5.     Laughing   frequenc\   moderating   e[perienced   stress   in   ³infrequent   laughers´.    CRQVLVWeQW   ZLWK   FLJ   1 ,    e[WUePe   YaOXeV   
Rf   OaXJKWeU   fUeTXeQc\   (-3,   4)   aSSeaU   WR   PRdeUaWe   WKe   aVVRcLaWLRQ   beWZeeQ   a   VWUeVVfXO   eYeQW   aW   WLPe   T   aQd   e[SeULeQced   VWUeVV   
V\PSWRPV   (cRPbLQed   VeOf-UeSRUW   RQ   WKe   ULJKW,   JORbaO   VeOf-UeSRUW   RQ   WKe   OefW)   aW   WLPe   T+1.   
  

  
Table   5.     Results:   Frequenc\   of   laughter   as   moderator   of   the   association   betZeen   e[perience   of   stressful   eYents   and   
e[perience   of   stress   s\mptoms   in   infrequent   laughers   (combined   measure).    TKe   aVVRcLaWLRQ   beWZeeQ   a   VWUeVVfXO   eYeQW   aQd   
e[SeULeQced   VWUeVV   V\PSWRPV   decUeaVeV   b\   0.036   ZKeQ   OaXJKWeU   fUeTXeQc\   LQcUeaVeV   b\   RQe   VWaQdaUd   deYLaWLRQ.   

  

  

Table   6.     Results:   Frequenc\   of   laughter   as   moderator   of   the   association   betZeen   e[perience   of   stressful   eYents   and   
e[perience   of   stress   s\mptoms   in   infrequent   laughers   (global   measure).    TKe   aVVRcLaWLRQ   beWZeeQ   a   VWUeVVfXO   eYeQW   aQd   
e[SeULeQced   VWUeVV   V\PSWRPV   decUeaVeV   b\   0.067   ZKeQ   OaXJKWeU   fUeTXeQc\   LQcUeaVeV   b\   RQe   VWaQdaUd   deYLaWLRQ.   
  



  

DLVFXVVLRQ   

ReSOLcaWLRQ   

The   lineaU   mi[ed   mRdelV   Ze   geneUaWed   XVing   Whe   daWaVeW   cRmSiled   b\   ZandeU-SchellenbeUg   and   

cRlleagXeV   miUURUed   WhRVe   Rf   Whe   RUiginal   anal\ViV;   nRWabl\,   Whe   line   SlRWV   demRnVWUaWing   Whe   mRdeUaWing   

effecW   Rf   laXghWeU   fUeTXenc\   Rn   e[SeUienced   VWUeVV   cleaUl\   indicaWe   WhaW   incUeaVed   laXghWeU   fUeTXenc\   

decUeaVeV   e[SeUienced   VWUeVV   fRllRZing   a   VWUeVVfXl   eYenW.   The   added   mRdeUaWRU   YalXe   demRnVWUaWed   an   

effecW   inWeUmediaWe   WR   Whe   e[WUeme   fUeTXencieV   fRU   bRWh   glRbal   and   cRmbined   meaVXUeV   Rf   e[SeUienced   

VWUeVV,   WheUeb\   imSl\ing   WhaW   laXghing   aV   fUeTXenWl\   aV   Rne   W\Sicall\   dReV   neiWheU   incUeaVeV   nRU   

decUeaVeV   Whe   degUee   Rf   VWUeVV   Rne   ZRXld   W\Sicall\   e[SeUience   afWeU   a   VWUeVVfXl   eYenW.     

The   Q-Q   SlRWV   Ze   geneUaWed   fRU   Whe   afRUemenWiRned   lineaU   mi[ed   mRdelV   cRnfiUm   WhaW   WheiU   

UeVidXalV   laUgel\   adheUe   WR   a   nRUmal   diVWUibXWiRn;   hRZeYeU,   WheUe   ZeUe   VlighW   diffeUenceV   in   diVWUibXWiRn   

WhaW   deSended   Rn   ZheWheU   Whe   mRdel   ZaV   geneUaWed   ZiWh   glRbal   RU   cRmbined   meaVXUeV   Rf   e[SeUienced   

VWUeVV.   BecaXVe   Whe   cRmbined   meaVXUe   UeSUeVenWV   an   aggUegaWed   Velf-UeSRUW,   iW   ma\   UeflecW   Whe   abVWUacW   

cRnceSW   Rf   e[SeUienced   VWUeVV   mRUe   accXUaWel\   Whan   Whe   glRbal   (e.g.,   Vingle-iWem)   meaVXUe,   WheUeb\   

demRnVWUaWing   a   naUURZeU   YaUieW\   Rf   RXWcRmeV.   ThiV   accRXnW   ZRXld   e[Slain   Zh\   Whe   fRUmeU   meaVXUe   

\ielded   a   lineaU   mi[ed   mRdel   ZiWh   UeVidXalV   WhaW   aUe   mRUe   fiWWed   WR   a   nRUmal   diVWUibXWiRn,   Zhile   Whe   

laWWeU   meaVXUe   \ielded   a   mRdel   ZiWh   UeVidXalV   WhaW   begin   WR   UeVemble   a   lighW-Wailed   diVWUibXWiRn.     

BaVed   Rn   Whe   lineaU   UegUeVViRnV   Ze   SlRWWed   fRU   each   SaUWiciSanW,   Ze   RbVeUYed   YaUiRXV   

mRdeUaWing   effecWV   Rf   laXghWeU   fUeTXenc\   Rn   e[SeUienced   VWUeVV.   SeYeUal   SlRWV   demRnVWUaWed   a   

laXghWeU-VWUeVV   inWeUSla\   cRnViVWenW   ZiWh   Whe   RUiginal   h\SRWheViV,   Zhile   RWheUV   ZeUe   cRnWUaU\   WR   iW.   ThiV   

iV   likel\   becaXVe   Ze   SlRWWed   UaZ   daWa   fURm   Whe   RUiginal   daWa   VeW,   Zhich   meanV   WhaW   VXch   UandRm   effecWV   

aV   gendeU   and   elaSVed   aVVeVVmenWV   ZeUe   nRW   Waken   inWR   cRnVideUaWiRn.   Since   VXch   daWa   ma\   be   clXVWeUed   

accRUding   WR   YaUiRXV   UandRm   effecWV,   Ze   can¶W   make   a   VRXnd   cRnclXViRn   UegaUding   ZheWheU   Whe   aSSaUenW   

laXghWeU-VWUeVV   inWeUSla\   acURVV   indiYidXal   SaUWiciSanWV   YalidaWeV   RU   inYalidaWeV   Whe   RUiginal   h\SRWheViV.     



  

AlWRgeWheU,   RXU   UeSlicaWiRn   YalidaWeV   Whe   XVe   Rf   LMM   fRU   aVVeVVing   Whe   VWUeVV-bXffeUing   effecW   Rf   

laXghWeU   in   dail\   life,   aV   Zell   aV   Whe   imSRUWance   Rf   accRXnWing   fRU   UandRm   effecWV   Zhile   RbVeUYing   

laXghWeU-VWUeVV   inWeUSla\   aV   a   geneUal   ShenRmenRn.   

E[WeQVLRQ   

We   deWeUmined   WhaW   laXghWeU   fUeTXenc\   Rnl\   mRdeUaWed   Whe   aVVRciaWiRn   beWZeen   VWUeVVfXl   eYenWV   

and   e[SeUienced   VWUeVV   V\mSWRmV   Rn   da\V   Rf   ³infUeTXenW   laXghWeU´.   ThXV,   Whe   cXmXlaWiYe   

VWUeVV-bXffeUing   effecW   Rf   laXghWeU   fUeTXenc\   Rn   e[SeUienced   VWUeVV   aSSeaUV   WR   be   limiWed:   On   da\V   

ZheUe   SaUWiciSanWV   dRn¶W   laXgh   aV   fUeTXenWl\   aV   Whe   ³aYeUage   SaUWiciSanW,´   inVWanceV   Rf   gUeaWeU   laXghWeU   

fUeTXenc\   WhURXghRXW   Whe   da\   make   SaUWiciSanWV   mRUe   UeVilienW   WR   VWUeVV.   NR   VXch   effecW   aSSeaUV   WR   be   aW   

Sla\   Rn   da\V   ZheUe   SaUWiciSanWV   laXgh   mRUe   fUeTXenWl\   Whan   Whe   ³aYeUage   SaUWiciSanW´.   TheVe   UeVXlWV   

ZeUe   Xne[SecWed,   Vince   RXU   UeSlicaWiRn   anal\ViV   Rf   Whe   enWiUe   EMA   daWaVeW   demRnVWUaWed   a   VignificanW  

mRdeUaWing   effecW   Rf   fUeTXenc\   Rf   laXghWeU   Rn   e[SeUienced   VWUeVV   V\mSWRmV.   WiWh   WhaW   Vaid:   If   a   

fUacWiRn   Rf   Whe   daWaVeW   (e.g.,   ³fUeTXenW   laXghWeU´   da\V)   demRnVWUaWed   an   inVignificanW   mRdeUaWing   effecW,   

When   Whe   UeVW   Rf   iW   (e.g.,   ³fUeTXenW   laXghWeU   da\V´)   VhRXld   demRnVWUaWe   an   effecW   mRUe   YigRURXV   Whan   WhaW   

Rf   RXU   UeSlicaWiRn   anal\VeV.   SXch   ZaV   nRW   Whe   caVe,   hRZeYeU.     

IW   iV   ZRUWh   nRWing   WhaW   Whe   inVignificanW   mRdeUaWing   effecW   Rf   laXghWeU   fUeTXenc\   RbVeUYed   in   RXU   

anal\ViV   Rf   ³fUeTXenW   laXghWeU´   da\V   likel\   RccXUUed   becaXVe   WheUe   ZaV   nR   UelaWiRn   RbVeUYed   beWZeen   

VWUeVVfXl   eYenWV   and   e[SeUienced   VWUeVV   in   WhiV   gURXS   WR   begin   ZiWh.   ThiV   lack   Rf   UelaWiRn   and   VXbVeTXenW   

lack   Rf   mRdeUaWing   effecW   fRU   ³fUeTXenW   laXghWeU´   da\V   cRXld   nRW   haYe   RccXUUed   aV   a   UeVXlW   Rf   feZ   daWa   

SRinWV,   Vince   RXU   anal\VeV   UeYealed   VimilaUiWieV   in   VWUeVVfXl   eYenWV   and   VWUeVV   V\mSWRmV   beWZeen  

³fUeTXenW   laXghWeU´   and   ³infUeTXenW   laXghWeU´   gURXSV.   InVWead,   iW   ma\   be   e[Slained   b\   a   deficienc\   in   

RXU   anal\ViV:   We   meaVXUed   Whe   aVVRciaWiRn   beWZeen   VWUeVVfXl   eYenWV   and   VXbVeTXenW   VWUeVV   V\mSWRmV   b\   

defining   T   aV   Whe   Wime   Zhen   a   VWUeVVfXl   eYenW   ZaV   e[SeUienced   and   T+1   aV   Whe   Wime   Zhen   VWUeVV   

V\mSWRmV   ZeUe   e[SeUienced.   FRU   VWUeVV   V\mSWRmV   WhaW   ma\   Wake   a   lRngeU   Wime   WR   VXUface   afWeU   a   

VWUeVVfXl   eYenW,   WhiV   chRice   Rf   lagged   YaUiableV   ma\   nRW   haYe   UeYealed   WhRVe   aVVRciaWiRnV.   A   YaUied   



  

inYeVWigaWiRn   UelaWing   VXbVeTXenW   VWUeVV   V\mSWRmV   WR   VWUeVVfXl   eYenWV   ZiWh   a   gUeaWeU   lag,   VXch   aV   aW   Wime   

T+2,   ma\   haYe   UeYealed   mRUe   UeleYanW   inVighWV   inWR   Whe   VWUeVV-bXffeUing   effecW   Rf   laXghWeU   fUeTXenc\.   In   

addiWiRn,   a   SRWenWial   limiWaWiRn   SeUWaining   WR   Whe   naWXUe   Rf   daWa   cRllecWiRn   iWVelf   ZaV   WhaW   Whe   RUiginal   

VWXd\   did   nRW   meaVXUe   Sh\ViRlRgical   VWUeVV   meaVXUeV   in   addiWiRn   WR   SaUWiciSanWV¶   Velf-eYalXaWiRn   Rf   

VWUeVV   leYelV.   TheVe   Velf-UeSRUWV   ma\   haYe   been   SURne   WR   biaVeV   RU   Xne[SecWed   YaUiance,   WheUeb\  

cRmSURmiVing   Whe   accXUac\   Rf   Whe   UeVXlWing   lineaU   mi[ed   mRdelV.     
  

CRQFOXVLRQ   

OXU   UeSlicaWiRn   UeVXlWV   aUe   cRnViVWenW   ZiWh   e[iVWing   liWeUaWXUe   Rn   Whe   VWUeVV-bXffeUing   mRdel   Rf   

SRViWiYe   affecW,   VXggeVWing   WhaW   laXghWeU   aWWenXaWeV   negaWiYe   cRnVeTXenceV   Rf   VWUeVV   in   dail\   life.   ThiV   

finding   VeUYeV   aV   a   meaningfXl   cRnWUibXWiRn   WR   e[iVWing   liWeUaWXUe   Rn   WhiV   effecW,   aV   iW   addUeVVeV   inVWanceV   

ZheUe   VWUeVVfXl   eYenWV   and   SRViWiYe   affecW   RccXU   in   clRVe   SUR[imiW\   XndeU   naWXUaliVWic   cRndiWiRnV.   OWheU   

inYeVWigaWiRnV,   b\   cRmSaUiVRn,   laUgel\   RccXUUed   in   cRnWURlled   labRUaWRU\   VeWWingV.   OXU   e[WenViRn   UeVXlWV   

SURSRVe   an   aYenXe   Rf   fXWXUe   e[SlRUaWiRn,   nRWabl\   ZiWh   UegaUdV   WR   Whe   cXmXlaWiYe   effecW   Rf   SRViWiYe   affecW   

in   dail\   life.   WheWheU   high   aggUegaWe   laXghWeU   fUeTXenc\   fXUWheU   dela\V   Whe   RnVeW   Rf   VWUeVV   V\mSWRmV   

fRllRZing   a   VWUeVVfXl   eYenW   haV   \eW   WR   be   deWeUmined.   WiWh   WhaW   Vaid,   fXWXUe   VWXdieV   ma\   emSlR\   LMM   

ZiWh   YaUiRXV   lagged   YaUiable   VchemeV   WR   inYeVWigaWe   Whe   afRUemenWiRned   cXmXlaWiYe   effecW.   
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