
Emotions Are Expressed More Intensely on the Left Side of the Face

Harold A. Sackeim; Ruben C. Gur; Marcel C. Saucy

Science, New Series, Vol. 202, No. 4366. (Oct. 27, 1978), pp. 434-436.

Stable URL:

http://links.jstor.org/sici?sici=0036-8075%2819781027%293%3A202%3A4366%3C434%3AEAEMIO%3E2.0.CO%3B2-R

Science is currently published by American Association for the Advancement of Science.

Your use of the JSTOR archive indicates your acceptance of JSTOR's Terms and Conditions of Use, available at
http://www.jstor.org/about/terms.html. JSTOR's Terms and Conditions of Use provides, in part, that unless you have obtained
prior permission, you may not download an entire issue of a journal or multiple copies of articles, and you may use content in
the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www.jstor.org/journals/aaas.html.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.

The JSTOR Archive is a trusted digital repository providing for long-term preservation and access to leading academic
journals and scholarly literature from around the world. The Archive is supported by libraries, scholarly societies, publishers,
and foundations. It is an initiative of JSTOR, a not-for-profit organization with a mission to help the scholarly community take
advantage of advances in technology. For more information regarding JSTOR, please contact support@jstor.org.

http://www.jstor.org
Fri Feb 1 10:41:38 2008

http://links.jstor.org/sici?sici=0036-8075%2819781027%293%3A202%3A4366%3C434%3AEAEMIO%3E2.0.CO%3B2-R
http://www.jstor.org/about/terms.html
http://www.jstor.org/journals/aaas.html


preted as due to a "change for the 
worse" in the changed component, to a 
change in relative value (15). Our results 
are not consistent with this hypothesis 
since, if wheel-running has any value at 
all for the animal, the change from VI to 
Ext in the changed component will entail 
a smaller reduction in the value of that 
component with the wheel available than 
without. 

The relation between the response- 
competition hypothesis and additivity 
theory is not yet clear. Both involve 
competition: between interim and termi- 
nal responses in the first case, between 
incompatible instrumental and induced 
terminal (Pavlovian) responses in the 
second. The induction of Pavlovian ter- 
minal responses by contrast manipula- 
tions, however, may itself be attributable 

are compatible with the general idea. An ac- 
count invoking terminal-interim competition has 
recently been offered for local contrast effects 
by P. Killeen [in Advances in the Experimental 
Analysis of Behavior. M. Zeiler and P. Harzem. 
Eds.. vol. 1, in press]. The terminal-interim dis- 
tinction was originated by Staddon and Sim- 
melhag (I I)  and was reviewed, with emphasis on 
interim activities and interim versus terminal 
competition. by Staddon (9). The utility to the 
animal of stimuli that allow it to allocate interim 
and terminal activities efficiently has been sug- 
gested by L. Green and H. Rachlin [J. Exp. An- 
al. Behav. 27, 255 (1977)l. J. F. Rand [ibid. 25. 
103 (1977)) has shown that pigeons allocate in- 
terim activities preferentially to the unrein- 
forced stimulus in successive discrimination. 

11. J .  E. R. Staddon and V. L. Simmelhag, Psychol. 
Rev. 78, 3 (1971). 

12. J. E. R. Staddon and S. L. Ayres. Behariour 54. 
26 (1975); H. Davis and J. Hubbard, ibid. 43. 1 
(1972). 

13. R. G. Weisman and M. Ramsden, J. Exp. Anal. 
Behav. 19, 55 (1973). 

14. In this theory. interactions between stimuli are 
mediated by the behaviors they control. If two 

stimuli. A and B. are presented at the same time, 
the effect of A on the behavior controlled by B 
will depend on whether or not the behaviors oc- 
casioned by A and B are compatible. Hence 
stimuli cannot be categorized as  absolutely ex- 
citatory o r  inhibitory in their effects. 

15. T .  M. Bloomfield, in Animal Discrimination 
Learning. R. M. Gilbert and N. S. Sutherland. 
Eds. (Academic Press, London. 1%9), pp. 215- 
241: N. Mackintosh, The Psychology of Anrmal 
Learning (Academic Press, London, 1974). The 
lack of contrast effects when reinforcement du- 
ration (as opposed to frequency j is varied is also 
inconsistent with a relative-value intemretat~on. 
although congenial to our behavioral com- 
petition account. since changes in re~nforcement 
duration have l~ttle effect on the amount of time 
devoted to reinforcement-related terminal re- 
sponses [S. Shettleworth and J. A. Nevin. J. 
Exp. Anal. Behat,. 8,  199 (1%5); R. L. Shull and 
M. Guilkey. ibid. 26, 415 (1976)l. 

16. We thank J. Vaughn for comments on the manu- 
script. Supported by grants from the National 
Science Foundation to Duke University. 
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(wholly or in part) to reallocation of ter- 
minal and interim behaviors between the Emotions Are Expressed More Intensely on the 
two schedule components according to Left Side of the Face 
the mechanisms here described. 

JOHN M. HINSON Abstract. Pictures of human faces posing six distinct emotions (plus a nerrtral 
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Anecdotal and experimental evidence 
has suggested that the left and right sides 
of the face are physiognomically asym- 
metrical (I). On the basis of case studies, 
Wolff (1, 2) proposed that the right side 
of the face is consciously expressive and 
"public," while the left side of the face is 
more inhibited and "private." Further- 
more, Wolffclaimed that the right side of 
the face is perceived as more similar to 
the whole face than the left side is. Al- 
though the first proposition has never 
been examined experimentally, the sec- 
ond has (3,4). In such studies the proce- 
dure has been to split photographs of a 
full face and its mirror reversal down the 
midline to construct composite photo- 
graphs of the face, one made up of the 

left side and one made up of the right 
(Fig. 1). 

Generally, the right-side composite 
face is judged more similar to the original 
face than the left-side composite (4). 
However, these studies failed to obtain 
judgments of the similarity of the com- 
posites to a mirror reversal of the origi- 
nal face. Gilbert and Bakan (3) demon- 
strated that when this condition is in- 
cluded, subjects judge whichever side of 
the face appearing more to their left to be 
more similar to the whole face than 
whichever side appears more to their 
right. They concluded that judgments of 
facial asymmetry in expression are de- 
termined by biases of the perceiver 
rather than by asymmetry in actual ex- 

Fig. I .  (A) Left-side composite, (B) original (19). and (C) right-side composite of the same face. 
The face is expressing disgust. 
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pression. These findings notwithstand- 
ing, W o l f s  first proposition that the 
sides of the face differ in expressiveness 
may nevertheless be valid. Indeed, the 
fact that subjects can discriminate be- 
tween left-side and right-side composites 
of the same face underscores the exis- 
tence of perceptible physiognomic dif- 
ferences. The question we posed for in- 
vestigation is whether these difference~ 
are consistent and, in particular, whether 
the left and right sides of the face are 
asymmetrical in emotional expressive- 
ness. 

Cross-cultural data (5) indicate that at 
least six distinct emotions can be reliably 
recognized in the human face: happi- 
ness, surprise, fear, sadness, anger, and 
disgust. A set of photographs of posed 
facial expressions of these emotions as 
well as photographs of faces expressing 
emotional neutrality collected by Ekman 
and Friesen (6) produce reliable and ac- 
curate judgments of emotional ex-
pression in large samples of subjects. 
Seventy photographs of 14 posers were 
chosen for our study so that the seven 
emotions and photographs of males and 
females were equal in representation and 
that the quality of the photographs was 
uniform (7). Slides were then made of the 
original and the left-side and right-side 
composite photographs (8). 

Four groups of subjects were each pre- 
sented 54 slides, with six of the slides 
presented to all groups to examine pos- 
sible group biases (9). The other 48 slides 
diiTered for each group. In all, 210 dif- 
ferent slides were presented. The size of 
the groups varied from 20 to 26 subjects 
with a total of 86 subjects (57 males, 29 
females). In order to examine differences 
between the composites in intensity of 
expression, subjects were asked to rate 
on a 1 to 7 scale the intensity of ex-
pression for the emotion portrayed in 
each slide. Each slide was projected for 
10 seconds and subjects were given 35 
seconds in which to record their re-
sponses. 

The left-side composites were judged 
to express emotions more intensely than 
the right-side composites. An analysis of 
covariance on mean ratings of intensity 
on the left-side and right-side com-
posites, with ratings for the original face 
as a covariate, yielded a significant main 
effect for the type of composite 
[F(1,56) = 9.39, P = .004], with left-side 
composites being judged more intense. 
The main effect for the type of emotion 
portrayed was also significant [F(6,55) 
= 4.05, P = .002], indicating that sub- 

jects judged the emotions to differ over- 
all in intensity. Sex of the face ex-
pressing the emotions did not have a 
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main effect, nor were there any signifi- 
cant interactions in this analysis. Mean 
ratings of intensity were higher for left- 
side than right-side composites for all 
emotions except happiness (10). Of the 
70 different faces presented, 45 were 
judged as expressing emotion more in- 
tensely on the left side ( P  < .005). Left- 
side composites were judged as more in- 
tense than right-side composites for 11 of 
14 posers (P < .01) (11). 

Substantial evidence supports right- 
hemispheric superiority for facial recog- 
nition (12) and some evidence indicates 
right-hemispheric specialization for the 
processing of emotional information 
(13). Neuroanatomically, both hemi-
spheres have ipsilateral and contralateral 
projections innervating facial muscles, 
with a greater preponderance of con-
tralateral projections, particularly in the 
lower part of the face (14, 15). In addi- 
tion, evidence from studies of brain-
damaged patients suggests greater right- 
hemispheric cortical control over the left 
side of the face (16, 17). In light of these 
findings, our results point to greater 
right-hemispheric involvement in the 
production of emotional expression. 

A puzzling implication of these find- 
ings emerges when one considers the 
role of emotional expression as a com- 
munication system. In a face-to-face sit- 
uation, the right side of the face of a per- 
son expressing an emotion will most 
likely fall in the perceiver's left visual 
field, which projects to the perceiver's 
right hemisphere. Furthermore, the per- 
ceiver has a bias to judge the half of a 
face appearing more to the left as more 
similar to the whole face than the half 
which appears more to the right (3).This 
creates a situation in which the side of 
the face which is more intense in emo- 
tional expression is more likely to be 
projected to the hemisphere which is rel- 
atively inferior in facial recognition and 
in the processing of emotional informa- 
tion. This situation may be viewed either 
as advantageous or as disadvantageous 
depending upon the desirability of ef- 
fective communication of emotional in- 
tensity. It is also possible that the greater 
emotional expressiveness of the left side 
of the face evolved in order to com-
pensate for the relative inferiority of the 
left hemisphere in facial recognition and 
the processing of emotional information. 

The issue of hemispheric control of 
emotional expression may be related to 
the degree to which emotions are posed 
or voluntarily expressed as compared to 
involuntary or reflexive expression. 
Brain lesion studies point to the possi- 
bility of a dissociation in the control of 
voluntary and the involuntary emotional 

expressions (18). The slides used in this 
study were taken of subjects deliberately 
attempting to convey particular emo-
tions. Whether or not the same asymme- 
try in intensity of expression would be 
obtained with more spontaneously oc-
curring emotional expressions is a matter 
for future investigation. Findings of dif- 
ferences in hemispheric control over 
these two types of emotional expression 
may help further elucidate the nature of 
functional brain asymmetry. On the oth- 
er hand, given our knowledge about the 
functional differences between the two 
hemispheres, the asymmetry between 
the two hemispheres in the production of 
emotional expression may shed some 
light on the organization of emotions and 
emotional communication. 
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Since their synthesis nearly three dec- 
ades ago, corticosteroids have been the 
treiitmerit of choice for such life-threat- 
eninp disorders as  lupus erythmatosus, 
Addison's disease, and asthma to less se- 
rious complaints such as  dermatitis and 
tcrlnis elbow ( I ) .  Serious threats to  ma- 
ternal well being, ;it times, necessitate 
corticosteroid therapy during pregnancy 
(2-4).Moreover. adrenocortical hor-
mones have been used expressly to  in- 
duce ovulation and support pregnancy in 
women suffering from infertility. Specifi- 
cally, steroid therapy is administered 
when the sufpected etiology of the dis- 
order is a mild abnormal elevation of ad- 
renal androgen levels (5). Thus, both the 
incidental and deliberate treatment of 
pregnancy with corticosteroids have re- 
sulted in the exposure of large numbers 
of fetuses to  augmented adrenal hor-
mone levcls. 

The paucity of reports on the possible 
cfyects on the human fetus of these pow- 
er.tul substances is surprising. Those re- 
ports which d o  exist are based on small 
numbcrs of individuals and fall into one 
of two categories. In one type of study, 
subjects received relatively large 
amounts of co~-ticosteroids for the alle- 
viation of severe syrnptomatology unre- 
lated to pregnancy (2-4). In the second 
type, the offspring were evaluated during 
clinical trials in which low doses of corti- 
costeroids were administered over long 
pcriods for infertility and subsequent 
lnainienance of pregnancy (5, 6 ) .  In both 

types of experiments, little risk of ex-
posure was [noted for either mother o r  
offspring, although somewhat higher fre- 
quencies of stillbirth and spontaneous 
abortion as  well as  isolated instances of 
cleft palate occasionally were reported 
(4, 6). 

These reports of negligible effects on 
the human fetus are in marked contrast 
to data derived from animals in whish 
exposure lo  corticosteroids during ges- 
tation apparently produces deleterious 

prednlsonea Untreated prednisoneb 

Group  

Fig. 1 .  Mean bir-th weight of male and fernale 
human infants exposed or not exposed pre- 
natally to prednisone. (Prednisc,17e'~)based on 
data from all prednisone-exposed offspring. 
( P r u d t ~ i s n t ~ e ~based on data from only those 
subjects that did not qualify as "light for 
dates" (weighing 2500 g or less at birtli): only 
one subject in the untreated group was "light 
for dates." 

effects. Such efEects as  resorption. 
stillbirth, reduced weight and length, 
cleft palate, and decreased thymus 
weight have been observed in chick em- 
bryos and mouse, rat. and rabbit fetuses 
exposed to corticoids (2, 7, 8) .  However, 
the dosages administered in most of 
these investigations were proportionally 
higher than those used for therapeutic 
treatment in humans. To  our knowledge, 
no studies have been conducted with ani- 
mals subjected to long-term treatment 
with low doses of corticosteroids analo- 
gous to  the treatment used frequently for 
human infertility. 

Since no study of human offspring ex- 
posed to low dosages of corticosteroids 
throughout gestation could be found, we 
studied a large sample of offspring of 

who were treated with co~t ico-  
steroids for infertility and for mainte- 
nance of pregnancy. In any study of the 
ofspring of women treated with drugs 
during pregnancy, the most serious con- 
founding variable is the maternal disease 
or  malfunction which necessitated the 
initiation of therapeutic intervention. 
This makes it difficult. if not impossible, 
to extricate the effects of the treatment 
from those of the maternal complaint. 
Therefore, we undertook a simultaneous 
study of laboratory animals treated with 
corticosteroids in dosages proportional 
to those given humans. Thus, if similar 
effects were obtained from the human 
and animal subjects, any observed con- 
sequences could be more confidently as- 
cribed to the treatment. Furthermore. by 
terminating pregnancy in mice at  various 
intervals during adrenocortical hormone 
administration, we could make a time-re- 
latect assessment of drug exposure. 

The full-term off'spl-ing of all women 
who received prednisone ('I)during preg- 
nansy (,V = 119) at  a private southern 
California infertility clinic between 1955 
and 1975, served as the experimental 
subjects. The women in this group re-
ceived 10 mg of prednisone per day for 
infertility and treatment was continued 
throughout pregnancy. No other steroid 
hormone therapy was administered to 
women in this group during these preg- 
nancies. The comparison group was 
composed of the offspring of 67 women 
from the same clinic population who did 
not require prednisone or  any other hor- 
monal therapy during pregnancy. Thus, 
mothers of offspring from both the ex- 
perimental and comparison groups were 
ccjmparable in that they were subject to  
problems of infertility sometime during 
their reproductive lives. 

Length of gestation in most cases was 
calculated from temperature charts and 
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