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NOTE 

DIFFERENTIAL CONTRIBUTIONS OF THE TWO CEREBRAL HEMISPHERES 
TO THE PERCEPTION OF HAPPY AND SAD FACES* 

PATRICIA RFIITER-LORENZ? and RICHAHI) J. DAVII)SON$ 

Laboratory for Cognitive Psychobiology, State University of New York at Purchase 

(Rrcrir-ed Fehruur?: 198 I) 

Abstract-Emotional and neutral facial expressions of the same individual were presented 
simultaneously, one to each visual field, and subjects were required to identify the side containing the 
affective face. Reaction time was faster to right vs left visual field presentations when the expression 
was happy and vice versa when it was sad. The data support the hypothesis ofdifferential hemispheric 
specialization for positive and negative emotion. 

FIJU~TIONAI. competencies of the hemispheres in the cognitive realm have been well documented over the past 
decade [I 31. However, differences between the hemispheres in the perception of affective information and in the 
production of affective behavior are not well understood. A variety of recent findings are consistent with the 
hypothesis of differential hemispheric specialization for certain positive and negative affects [4 151. Specifically, the 
left hemisphere has been implicated as more actively involved in the control of positive affect while the right 
hemisphere has been associated with the control of negative affect. Most of these findings have focused upon 
affective experience and expression. While a large body of literature is available on hemispheric specialization for the 
perception and processing of affect [ 16 203, few of the studies were explicitly concerned with differential hemispheric 
involvement in the perception of positive YS negative affect [lo. 13, 201 and none has assessed hemispheric 
asymmetries in the perceptlon of happy and sad human faces. The purpose of the present experiment was to explicitly 
examine visual field differences in an affective face discrimination task as a function of the nature of the affective 
expression. 

METHOD 
Subjects 

Twenty-eight young adults between the ages of 18 and 27 were recruited to be subjects in an experiment on the 
perception of faces. All subjects were right-handed as assessed through a handedness questionnaire 1211. Two hand 
conditions were randomized among subjects. One group responded with their right hand only. The other group 
responded with their right hand if they chose the RVF and their left hand if they chose the LVF. An equal number of 
subjects were assigned to each group. Since the groups were not found to differ in any condition on either of the 
measures, the data were pooled. 

Faces expressmg sadness, happmess, anger and disgust. were used as stimuli and subjects were naive concerning 
the emotions to which they were exposed. The slides were obtained from Paul Ekman and had been empirically 
tested for their affective content. The slides that received the highest ratings in each of the four affect categories were 
selected as stimuli. Slides of six different people, three male and three female expressing each of the four emotions and 
a neutral pose were used. 

*A preliminary version of these data was presented at the International Neuropsychological Society Meetings. 
San Francisco, 19X0. 

iPatricia Reuter-Lorenz IS now at the Department of Psychology, University of Toronto. Toronto. Ontario, 
Canada. 

$Please address reprint requests to Richard J. Davidson. Department of Psychology. State University of New 
York, Purchase, NY 10577, U.S.A. 
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Stlmull were presented hq mean\ of a three field proJcctlng tachihtoscopc focu4 on ;I rear projectIon screen. .The 
ccreen was covered by a mask. which had three window\ through which the stimuli uere proloctrd The ccntr;II 
window wah a site 11 x I I cm and 4 cm away on either \ide wcrc two \mallcr wIndow\ with a \i/c of 4.4 x 5.7 cm 
When the subject was seated 104 cm from the screen the nason edge of the image\ protected through each of the 
outer windows was 5.5’ from the central lixation point. This positioning Insured that the faces pre\ented through 
these windows would project exclusively to the right and left hemlfields. 

An eye tracking system ~.a\ created so that trial\ a\\oc~atcd with equ shift could he cl~mrnatcd. IIll\ wa’r ncce\~r? 
since the mean stimulus duration was longer than a saccadc Beckman mInt;tturc clsctrt,dc\ were placed on the 
external canthus of each eye EOG wa\ recorded with a C;ra\\ Model 78 polygraph. u~ng a wldc band A(‘ pre- 
amphlier (Model 7P5). The outpul ofthc FOG channel wa\ Icd into two Schmidt trIggel-\ which were \ct to fire w hen 
the eyes deviated from the lixation point hy I .5 or more tn either dIrection. Thl\ w’ould cause :L tone to \ound. 
providing feedback to the subjects which would allow them to regulate their eye mobcmcnt. When eye mo~cmen~~ 
exceeded this criteria of I.5 durmg \timulu< presentation. the trial was excluded from the data \ct 

Lath partlclpant ~a\ accompamcd to the \uhject broom and \catetI in a ch;Lu oppo\ltc the \ ICM ~ng \CI-CCII. [lx 
EOG electrode\ were applied. the eye trackmg \en\itivity wa\ \et and a response box wa\ placed on ;L table that wa\ 
situated dlrcctly between the subject and the screen. The \uhJects were in\tructcd 1~) focus on the point whencbcr II 
appeared on the screen and approximately 2 \ec following ala on\ct the \tlmulu\ pair wa\ cxpo\ed for ;I ht-lel 
duration, one face on either ~dr of the central point. The \uhJect\ were told that both picture\ were of the \amc 
person; however in one picture the person was expressing an emotion wshile in the other the expre\slon was neutral. 
Subjects were asked to identify the side which contained the emotIonal face. Thq Indicated thclr cholcc of \ide h? 
pressing either the right or left key on the response box in front of them. Reaction time (RT) from \lide offset to 
suhjectr button presb war ohtained and printed automatically along with their response, for each trial. Stlmull wcrc 
exposed for a duration that was Individually determined and wa\ set \o that each subject %a\ performing the tabk at 

an accuracy level of approximately 75”,, correct. Prior to beginning the actual experiment each \ubjcct wan run in :I 
pre-experimental session in which they performed the same discrimination ta\k that would he performed tiurlng the 
experiment. Slides which had not heen selected for the actual experiment served as htimuli. Exposure time wa\ 
adjusted according to the subject’s performance until a coGstent level of approximateI> 75”,, wa\ ohtalned. The 
mean exposure duration was 32X msec. with a standard deviatmn of 65 m\ec. 

(A) Follou~ng the completion of the cxperlmcnt ue Icarned that the \ad, anger and dl\gu\~ cxpre\\~~m\ \\crc 
posed. while the happy exprca\lon\ were \pontaneou\ A \cparate control cxpcriment U;I\ run in ot-dcr tu c~aluatc 
uhcther the po\ed expressions could he dl\tingui\hed from the spontaneous cxprcs\lons since thc$c dlfferencc\ ma\ 
ha\e confounded any differential cm&on effect\ found 111 the main \tud>. 

To a new group of 20 right-handed \uhJects each of the 41de\ uszd in the m;un experiment wa\ I andomlq cxpo4 
foveally for 3 \ec. When these subjects were asked to make a forced choice judging whether each expression wa\ 

po$cd or spontaneous. 70.6”,, of the happy faces, acro4’1 \uh.ject\, uerc Judged to he spontaneou\ and ~lmllnrl! 
6X”,, of the sad faces were Judged spontaneous. while only 77.6”,, and 37.6”,, of the disgust and anger face\ 
respectiveIS were tudgcd ;L\ \pontancou~. An ovel-view of t-chcarch on the recognltlon of emotion in other\ 1221 
Indicates that po\ed cxpreGon\ of anger and tilqgst ha\e hccn associated ulth the least accurac!. The oh\~ou\ly 
posed nature of thc\e rxprcslon\ in the prehcnt \tudq ma) hacc ;~ccentu;~tcd the difficulty Inhcrcnt in the 
dihcrlminatlon tark,and obscured lateralL effect\ that might ha\c emerged On the hasi\ oflhi\ control \tudq. onI> 
data in response to the happy and \ad expression\ are presented. 

(H) A second control experiment was then conducted to ;t\scs\ hpecilically the Intensity dlffcrenccs hetwecn the 
happy and sad faces. The happy and sad expression\ of the \ix po$ers used in the experlmcnt were pre\ented to a nc\\ 
gf-oup of 29 subjects. Each slide wa\ presented once fol- a pcrlod of IO xc following which \uhjcct\ rntcd the face on <I 
~cvcn point scale for perccibcd emotional Inten\ity. A Nwman Kculs comparison ~re\ealcd that for two of the 51x 
poscrb the happy expression5 were rated ;I< qgIiticantly (1’ ,-0.(B) more tntense than the cad exprc\slons Intensity 
r;ltmg\ for the rcmammg four po\crr rc\ caled no \ystcmatlc dlfferencc hctuccn happy L \ \ad faces:l’hc intensity data 
;uc prcsentcd in I’ablc I and ~nd~catc that fol- two of the poser<. happy faces arc rated a\ more ~nten~c than uad face\. 
uhlle for the remaining two poser<. the rcver\e trend wa\ observed. None of the diiTercnce\ arc signiiicant. I’he 
analyze\ in this paper are restricted to data in response to the four pohers whose happy and \ad facial cxpresion\ tild 
not differ in Intrnhity 
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Table 1. Means and standard deviations for ratings on intensity on a 1 7 scale, separately for each poser. Data are for 
Control Study B, N=29 

Poser 
1 2 3 4 

Happy ;D 
3.45 5.07 4.03 4.66 
I .27 1.51 1.24 1.32 

Sad x 3.83 4.55 3.79 5.07 
SD 1.36 1.38 I .40 1.36 

RESULTS 

For each subject percent correct scores were obtained by dividing the number of correct responses by the total 
number ofpresentations for each ofthe four emotion-hemifield combinations. An analysis ofvariance (ANOVA) on 
percent correct scores revealed a significant main effect for Hemifield [F( 1,27) = 4.18, P = 0.051 indicating an overall 
RVF superiority (x for RVF = 73”:,, x for LVF=64”,,). The main effect for Emotion was not significant (f< 1). 

The mean percent correct for RVF presentations was greater in response to happy versus sad faces (x = 74.8, 
X = 70.3”,, respectively), while for LVFpresentations,percent correct was greater in response to sad compared with 
happy faces (R =66.3, K =61.3”;, respectively). However, the Emotion x Hemifield interaction for this variable did 
not reach significance [F( 1, 26) = 1.66, P= 0.221. 

A two-way ANOVA on reaction time revealed no significant main effects. However a striking Emotion x 
Hemifield interpretation was found for this variable [F(l, 25) = 12.74. P= 0.0021. As can be seen from Fig. 1, happy 
faces presented to the RVFareassociatedwithfaster RT than sad faces totheRVF(I=3.01,df=27,P=0.006) while 
in the LVF there is a mirror reversal of this pattern. When presented to the LVF, sad faces are responded to more 
quickly compared with happy faces (f =2.10, df‘=27, P=O.O4). 
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FK;. I. Mean reaction time for Happy and Sad stimulus presentations. separately for each visual field 
(bars Indicate standard errors). 
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In addition, subjects showed a visual field difference in response to happy faces with RVF presentations associated 
with faster RT compared with LVF presentations (t =3.27. df=2, P =0.003). The visual field difference in response 
to sad faces was opposite in direction and marginally significant (I = 1.84, d/= 27. P = 0.076). 

DISCUSSION 

The reaction time data indicate robust differences between the visual fields in the processmg of happy versus sad 
faces. When presented initially to the left hemisphere (i.e. RVF), happy faces are perceived more quickly compared 
with sad faces. The opposite pattern emerged when the faces were initially presented to the right hemisphere (i.e. 
LVF). Although the interaction was not significant, the accuracy findings revealed a simdar trend. Happy faces were 
associated with greater accuracy compared with sad faces when presented to the RVF, while the opposite pattern 
was found in response to LVF presentations. The present set of findings demonstrate that the hemispheres may he 
differentially specialized for the perception of different emotions and therefore call into question the hypothesis of 
right hemisphere specialization for all emotion. 

In light of the data discussed in the introduction which suggest that mechamsms involved in the production of 
positive and negative emotion are differentially lateralized, a motor theory of perceptjon may be tentatively invoked 
in the interpretation of the results from the present study. There is a growing body of cognitive and psycholinguistic 
evidence highlighting the role of motoric and productive processes in the act of perceiving [23 251. According to this 
theoretical perspective the analysis ofinformation is a constructive process through which perceptual information is 
understood. GOMBRICH [26] has hypothesized that the interpretation and encoding offacial expressions is done not 
so much in visual as in motor terms. Through the process of unconscious imitation meaning can be derived from the 
perception of facial expressions and from this, empathic understanding can arise. 

Through considering perception as a productive process we might explain that the RVF superiority for happy 
faces is associated with the left hemisphere’s specialized role in the generation and experience of positive affect. An 
additional and not mutually exclusive possibility concerns the role of the left hemisphere in the generation of certain 
motor processes such as fine manual dexterity 127 291 which may in turn be associated with approach behavior and 
positive affect. 

The above interpretation is speculative and we are currently investigating the veraclty of this model. At present the 
results from this study provide further support for the asymmetrical organization of the human brain and suggest 
that the right and left hemispheres contribute differentially to the regulation of emotional processes in the intact 
human. 
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Zusammenfassung: 

Gefiihlsbetonter und neutraler Gesichtsausdruck der verschiedenen Art eines 

Individuums wurden gleichzeitig dargeboten, und die Versuchspersonen sollten 

die Seite identifizieren, welche den geftthlsbeladenen Gesichtsausdruck trug. Die 

Reaktionszeit war schneller van Darbietungen im rechten zum linken Gesichtsfeld, 

wenn der Gesichtsausdruck glilcklich war und umgekehrt, wenn er traurig war. 

Diese Ergebnisse unterstiitzen die Hypothese einer differentiellen hemisph5rischen 

Spezialisierung fitr positive und negative Emotionen. 


