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Differences while speaking from the two sides of the 

mouth are both visible and audible. Careful obser-

vation has shown that the right side of the mouth 

typically opens wider and moves more during speech. 

This visible asymmetry reveals the underlying 

physiology in which expression of speech is controlled 

primarily by the left side of the brain. Since the left 

side of the brain has better control of the right side 

mouth muscles, an asymmetry favoring the activity of 

the muscles of the right side results during articulation 

of speech sounds. In contrast, more equal activity from 

the left side of the mouth can be seen during emo­

tional expression, prosodic expression, and singing 

which reveals a greater role of the right side of the 

brain during these latter types of expression. There are 

also audible manifestations of the physiological asym-

metries. In a new study, subjects were required to 

speak from only one side of the mouth. Better quality 

of articulation was audible from the right side for most 

subjects. 



EiJ Graves and Potter 

We have only one mouth, 

however, and we tend to 

view speech as a unitary act 

employing a single central 

organ which has no essential 

left versus right side differ­

ence. Thus, we may be some­

what surprised to discover 

that the left side of the mouth 

may also not have learnt what 

the right side's been doing, 

and vise versa. 

"My left hand never learnt what my right one's been 
doing" (Treat, 1943). 

Most of us are quite familiar with the fact that we have a 
"preferred" or "dominant" hand which is more skilled 
for many actions, such as writing. Less familiar but 
equally true is that the non-preferred hand is more 
skilled for certain other actions. Try, for example, to tie 
your shoelace backwards.You will probably find that 
neither the left nor the right hand seems to know what 
the other one has learnt. None of this will be surprising 
to anyone save the few ambidexters among us, after all 
we do have two hands and use them differently. We have 
only one mouth, however, and we tend to view speech as 
a unitary act employing a single central organ which has 
no essential left versus right side difference. Thus, we 
may be somewhat surprised to discover that the left side 
of the mouth may also not have learnt what the right 
side's been doing, and vice versa. Now neither the hand 
nor the mouth actually has much learning ability, the 
site of the learning and memory is usually considered to 
be the cerebral cortex of the brain. Furthermore, the 
brain is so constructed that skilled control of the right 
hand depends mainly on motor control areas on the left 
side of the brain, while control of the left hand depends 
on the right side of the brain. The superior right hand 
performance of right handers is thus thought to reflect 
superior praxic skill representation in left brain motor 
control areas. 

The situation is actually much the same for speech and 
the two sides of the mouth as for skilled actions and the 
two hands. The learning and memory for speech, at least 
as far as words, grammar, and the control of speech ar­
ticulation is concerned, is for most of us strongly de­
pendent on one side of the brain, namely the left cerebral 
hemisphere. As with the hands, the right side mouth 
muscles are mainly controlled by the left half of the 
brain and vice versa (see figure 1). From this anatomical 
perspective it is understandable that the right side of the 
mouth, which is controlled by the side of the brain with 
the superior speech control ability, might behave differ­
ently than the left side of the mouth during speech ar­
ticulation. Furthermore, the left side of the mouth is 
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Diagrammatic representation 

of the neural control of the 

lower facial musculature. 

controlled by that side of the brain which is superior for 
the perception and expression of emotional and prosodic 
aspects of speech (Ley & Bryden, 1981; Ross & Mesulam, 
1979). (Prosody is the rising and falling pitch pattern 
which, for example, conveys information about whether 
a particular word or string of words is a statement, com­
mand, question, etc.) Thus, the left side of the mouth 
may behave differently than the right side of the mouth 
during expression of emotion and prosody. 

Figure 1 
Right hemisphere 

motor cortex for 

right lower face 

Left hemisphere 

motor cortex for 

left lower face 

motor nuclei of 
facial nerve in 
brain stem 

By 1980 a number of studies had discovered that emo­
tional expressions, at least of certain types, were indeed 
expressed more strongly on the left side of the face 
(Borod and Caron, 1980; Campbell, 1978; Thompson, 
1985). The first investigators looking for mouth asym­
metry during speech then confirmed their prediction 
that the right side of the mouth would open more than 
the left side during speech articulation (Graves, Landis, 
& Goodglass, 1982). These studies observed that 150 of 
the 196 subjects had greater right side mouth opening 
during speech. Figure 2 shows the photographed asym­
metry of one subject. Informal real time observation of 
speakers on TV or in person can sometimes also reveal 
an asymmetry, and more often than not it is the right 
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Photograph of a right handed 

male speaking "Pea" 

showing greater opening of 

the right side of the lips. 

side which shows the greater opening (Hager & van 
Gelder, 1985). Anyone tempted to make such observa­
tions at the next cocktail party should be forewarned 
that people usually become quite uncomfortable when 
they notice someone staring at their mouth, and their 
discomfort does not decrease if you explain that you are 
looking at their asymmetries. There appears to be a 
social taboo against staring at your conversant's mouth, 
and this may have inhibited earlier discovery of mouth 
asymmetry during speech. 

Figure 2 

Studies of mouth asymmetry have shown that, when 
normal subjects are speaking, the right side of the mouth 
opens more widely (Graves et al., 1982; Graves, 1983; 

Wyler et al., 1987). This asymmetry was observed using 
still frame photographic techniques at a time about 50 

milliseconds from the initial lip opening of a bilabial 
consonant (e.g., "B" or "M"). Landis, employing a com­
puterized tracking system (Graves et al. , 1982), also 
showed that the right side of the mouth moves more 
overall during continuous speech. Preliminary observa­
tions with a few subjects (Graves, Landis, & Simpson, 
1985) have shown that asymmetry in muscle activity can 
also be seen in electromyographic recordings from sur­
face electrodes placed around the mouth (see figure 3). 

The asymmetry in the electrical correlates of muscle 
activity appeared to be most prominent during fast 
changes in lip configuration such as with bilabial conso­
nants, especially those in the middle of words. 
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EMG recordings from the left 

and right side lip muscula­

ture of a right handed male 

speaking "Bobbing". 

Figure 3 

L 

R 

Greater right side mouth opening or mouth movement 
during speech has been seen in all groups of normal 
subjects reported to date, these included both left and 
right handers and both men and women. The incidence 
of greater right side opening varied depending on the 
recording technique and the subjects' speech task. The 
highest incidence (80-90%) was observed with photo­
graphic recording and a word list task which discour­
aged visual, emotional, and prosodic involvement. Left 
handers in general also typically show greater right 
sided mouth activity during speech (Graves et al., 1982). 

This is consistent with the evidence that the percentage 
of left handers having left hemisphere control of speech 
is much higher than the percentage having right hemi­
sphere control (Rasmussen & Milner, 1977). 

The initial studies also indicated that asymmetry in 
mouth opening during speech reflected more than just 
the left hemisphere control of articulation of speech 
sounds. This and subsequent work has shown a reduc­
tion in the strength of the greater right side mouth open­
ing when subjects are describing visual situations of 
emotional significance (Graves et al., 1982; Wyler, 
Graves, & Landis, 1987). This effect does not typically 
involve a reversal to greater left side activity, but rather 
involves more equal levels of activity on the two sides of 
the mouth. More equal levels of mouth muscle activity 
on the two sides has been assumed to reflect participa­
tion of both sides of the brain in the expressive control. 
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Equal level of activity need not mean identical activity, 
of course, and the two sides of the mouth (and brain) 
may be expressing qualitatively different things. Smiles 
may produce a reversal to greater left sided activity 
(Wyler et al., 1987), although this has been an inconsis­
tent observation (Campbell, in press). 

All of the studies of mouth asymmetry which have so 
far been mentioned have looked for differences in the 
movements of the two sides of the mouth when people 
were speaking naturally. The latest study took a differ­
ent approach. Subjects were asked to speak using one 
and then the other side of the mouth and differences in 
the quality of articulation were looked for. Sixteen right 
handed male university students took part in this study. 
The task was to say quickly two tongue twisters, "Peter 
Piper picked a peck of pickled peppers", and "Bobbling 
babies blowing bubbles burble and babble". These were 
chosen because they contain bilabial phonemes which 
require precise coordination of lip movements. Each 
subject said each tongue twister first from one side, then 
from the other side of the mouth. Half the subjects be­
gan with the left, half with the right side. The method 
used for speaking out of the right side of the mouth was 
for the subject to pinch the lips together in the midline 
using the tips of the thumb and index finger of his right 
hand and to pinch the lips on the left side of the mouth 
together using the thumb and index finger of the left 
hand placed parallel to the lips. For speaking out of the 
left side, the positions of the hands were changed ac­
cordingly (see figure 4). The tape recorded speech 
samples were judged by a listener who did not know 
which side of the mouth was which. The result was 
that, for the 16 subjects, quality of articulation was 
judged as better from the right side for 10 subjects, as 
better from the left side for 2 subjects, and as not dis­
cernably different for 4 subjects. This simple procedure 
thus showed that most of these right handed male sub­
jects spoke better out of the right side of the mouth 
(t(15) = 2.65, p<.01, one-tail). Some subjects exhibited a 
virtual hemiparalysis of the left side lips when attempt­
ing this task. 
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Photographs of a right 

handed male speaking from 

the two sides of the mouth 

illustrating the technique 

used to restrain one side of 

the lips. 

Figure 4 

An important implication of the studies with normal 
subjects is that mouth asymmetry can be used as a tool to 
reveal underlying distinct components of the organiza­
tion and control of expression, as well as to reveal the 
relative involvement of the two hemispheres of the brain 
with these functional components. One study with 
patients (Graves & Landis, 1985) employed this tool in 
order to understand better why some types of speech are 
more impaired while other types of speech are more 
preserved following brain damage. The results indicated 
that spontaneous speech, which is typically the most 
impaired following left hemisphere damage, showed 
greater right side mouth activity and thus is strongly de­
pendent on left hemisphere control. Singing and serial 
speech (counting, for example), which are typically less 
impaired following left hemisphere damage did not 
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show greater right side mouth activity and thus are less 
dependent on left hemisphere control. 

Apart from the potential of mouth asymmetry as a re­
search tool, there are possibilities for therapeutic appli­
cations. Training of impaired speakers, including deaf 
children, stutterers, and brain damaged patients, could 
conceivably be facilitated by providing feedback con­
cerning the relative activity of the two sides of the 
mouth. The results with aphasic patients suggest that 
feedback training to increase the relative amount of right 
side mouth muscle activity might assist the patient in 
employing the optimal (left hemisphere) system and 
inhibiting interfering (right hemisphere?) systems. In­
vestigation of whether attention to one or the other side 
of the mouth would (or does) assist lipreading 
could also be considered. 
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