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Fifty Centuries of Right-Handedness: The Historical Record

Abstract. A survey of more than 5000 years of art works, encompassing 1180 scor-
able instances of unimanual tool or weapon usage, revealed no systematic trends in
hand usage. The right hand was used in an average of 93 percent of the cases,
regardless of which historical era or geographic region was assessed.

It is common knowledge that contem-
porary man prefers to use his right hand
when performing unimanual tasks; how-
ever, little evidence exists as to whether
this has always been so. To embark on
such an investigation is theoretically im-
portant because it could possibly eluci-
date the adequacy of competing explana-
tions of the etiology of hand preference.
Basically, there are two types of theories
that attempt to explain the development
of handedness in man. The first main-
tains that there are physiological pre-
dispositions, possibly heritable in na-
ture, which lead to the favoring of one
hand over the other (I). This position is
supported by reports of familial similar-
ities in handedness patterns (2). The sec-
ond type of theory suggests that social or
environmental pressures (or both) lead
to the high incidence of dextrality in
man. This position is supported by hu-
man and animal work that has attempted
to alter limb preference through behav-
ioral manipulations (3). The social pres-
sure position is summarized by Wile ¢)
who stated: ‘‘There arose, not so much a
decline in the hereditary presence of left-
handedness but rather a suppression of it
under the demand for adaptation to
changing principles of social organiza-
tion, preservation and advancement.”’

Given these different viewpoints, one
might be led to different predictions
about the distribution of handedness if it
were measured at different points along
the historical continuum. The social

Table 1. Historical distribution of handedness
as manifested by works of art.

Right-

Time Sa{nple handed
size %)
Pre 3000 B.C. 39 90
2000 B.C. 51 86
1000 B.C. 99 90
500 B.C. 142 94
~0B.C. 134 97
A.D. 500 42 93
A.D. 1000 64 89
A.D. 1200 41 98
A.D. 1400 50 88
A.D. 1500 68 93
A.D. 1600 72 94
A.D. 1700 71 93
A.D. 1800 101 94
A.D. 1850 39 97
A.D. 1900 77 92
A.D. 1950 90 89

Summary 1,180 92.6

pressure theory would predict an in-
crease in the percentage of human dex-
trality coincident with the development
of more formalized societies with more
complex patterns of tool use. In con-
trast, the physiological theory, which
views handedness as being independent
of these influences, should presume a
relatively constant distribution of manu-
al preference regardless of historical pe-
riod measured. Unfortunately, these pre-
dictions are difficult to test since written
references to the distribution of lateral
preferences are rare. Perhaps the earliest
quantitative account of handedness ap-
pears in the Bible, Judges 20 : 15-16,
where 700 left-handed or ambidextrous
men were counted against 26,000 right-
handed individuals. Thus, this biblical
population was 97 percent dextral. How-
ever, unhappily, such written reports are
too rare to be useful in systematic inves-
tigations of the history of handedness:
There are, however, other archival
sources which can be used to assess his-
torical trends in the distribution of manu-
al preference. Nearly all cultures have
art forms that depict human beings en-
gaged in various activities. To the extent
that such artistic efforts are an attempt to
describe reality, one might expect that
such drawings and paintings would mim-
ic the distribution of hand use which the
artist actually observed. If so, then mani-
festations of lateral preference in works
of art could serve as a record of the
handedness pattern within the culture
which produced them. Although this has
been suggested before (5), no systematic
studies of handedness over the broad
range of eras and cultures using this data
base have as yet been attempted.

The history of manual preference was
assessed from works of art from various
cultures and times. More than 12,000
photographs and reproductions of draw-
ings, paintings, and sculpture were ex-
amined. The earliest sample included
was dated at approximately 15,000 B.C.,
the latest in A.D. 1950. Items were
drawn from European, Asian, African,
and American sources. Each plate or re-
production was examined for figures dis-
playing a clear hand preference. Only
unambiguous instances of unimanual
tool or weapon use were scored. In-
stances of mirror image symmetry (such
as are common in some urn patterns)
were excluded from the sample. For
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works containing more than one instance
of hand preference, only one example
was counted and scored. The case to be
scored was selected by means of a ran-
dom number table that was used to de-
termine the quadrant (or subquadrant)
within the picture to be searched and re-
corded.

By means of these selection proce-
dures, 1180 scorable instances were
found. Of these, 92.6 percent depicted
the use of the right hand. There is no sys-
tematic trend toward increasing dextral-
ity over the more than 50 centuries rep-
resented by this sample (x = 17.04;
d.f. = 15). To further demonstrate this
point, our results were compared to a
sample of contemporary laboratory and
survey research on handedness. Hecaen
and de Ajuriaguerra (6) have reviewed 48
such studies which yield a mean in-
cidence of dextrality of 90.6 percent (me-
dian 93.4 percent) and a standard devia-
tion of 7.5 percent. None of the historical
periods shown in Table 1 deviate signifi-
cantly from these values.

These data can also be evaluated for
evidence of social pressures which might
manifest themselves as cross-cultural
rather than historical differences. Table 2
shows the division of the sample into
geographical regions with the data col-
lapsed across the temporal dimension.
Once again, no clear differences emerge
among the various cultural subgroupings
(x* = 8.14, d.f. = 6).

If this apparent absence of any sys-
tematic changes in the distribution of
hand preference over the past 50 cen-
turies is considered in conjunction with
the uniform distribution of dextrality re-
gardless of geographical region, these re-
sults seem to support a physiological the-
ory of handedness rather than one which

Table 2. Geographical distribution of hand-
edness as manifested by works of art.

Right-

Region Sarinple handed
size %)
Central Europe 335 93
Mediterranean Europe 317 95
Middle East 89 96
Africa 117 90
Central Asia 101 92
Far East 139 91
Americas 82 88

Summary 1180 92.6

proposed cultural and social determi-
nants of handedness. Thus, as far as the
historical record takes us, man appears
to have always been right-handed.
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Behavioral Choice: Neural Mechanisms in Pleurobranchaea

Abstract. In the marine mollusk Pleurobranchaea, it is known that feeding occurs
and withdrawal from tactile stimuli is suppressed when the sensory stimuli for feed-
ing and withdrawal are presented simultaneously. This “‘dominance’’ of feeding be-
havior over withdrawal behavior occurs because the central nervous network con-
trolling feeding inhibits the central nervous network controlling withdrawal. The inhi-
bition is mediated by a bilaterally symmetrical pair of reidentifiable feeding neurons
that are members of the ‘‘corollary discharge’’ population in the buccal ganglion.
This study supports the hypothesis that inhibitory interactions between competing
motor systems are responsible for the “‘singleness of action’ that characterizes ani-

mal behavior.

Sherrington observed that certain spi-
nal reflexes are prepotent over others
that employ the same motoneurons and
concluded that the resultant ‘‘singleness
of action”’ is the keystone to coordinated
movement (/). Ethologists have since
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recognized that singleness of action ap-

plies also to the integrated behavior of
the whole organism; indeed, a major is-
sue in the study of behavior is the meth-
ods by which animals ‘‘decide’’ to per-
form a single behavioral act to the partial

or complete exclusion of others (2). In
the carnivorous marine gastropod
Pleurobranchaea, such decisions are
made in accord with a behavioral hier-
archy (3), defined as the organization of
unrelated acts of behavior into a priority
sequence that governs behavioral
choices. For example, when Pleuro-
branchaea is touched vigorously on the
anterior oral veil, it withdraws from the
tactile stimulus; when presented with
squid extract, Pleurobranchaea exhibits
a stereotyped, rhythmic feeding re-
sponse (3, 4). When touch and food are
presented together, feeding is normally
elicited and withdrawal is suppressed
). Therefore, feeding is ‘‘dominant”
over withdrawal in the behavioral hier-
archy of Pleurobranchaea, an evolution-
ary adaptation that presumably prevents
withdrawal from food.

Previous behavioral experiments (4)
suggested that feeding dominates with-
drawal because neurons that are part of
the feeding system inhibit the withdrawal
behavior. We have confirmed this hy-
pothesis by identifying the inhibitory
neurons that mediate the effect. Our
study indicates that inhibitory inter-
action between different motor systems
represents one neural mechanism under-
lying behavioral hierarchies.

Three types of preparations were em-
ployed in these experiments: the whole
animal, the semi-intact animal, and the
isolated central nervous system. Whole-
animal preparations were made by ex-
posing the cerebropleural ganglion
(brain) by a 2-cm incision and suspend-
ing the animal in seawater by hooks at-
tached to the margins of the opening (5).
The brain was stabilized on a micro-
manipulated platform with small pins
passed through the marginal connective
tissue. Sensory and motor connections
remained intact and operational for one
to several hours in such preparations.
Semi-intact preparations consisted of
eviscerated animals whose nervous sys-
tems remained intact and connected as
usual to feeding and withdrawal muscles
(Fig. 1A). Such preparations were an-
chored to a base (Sylgard) by pins that
passed through the foot. Isolated ner-
vous systems (Fig. 1B) were prepared as
detailed previously (6). All preparations
were made from medium-sized speci-
mens (volume, 100 ml) and submerged in
filtered seawater at 13°C during experi-
ments. Extracellular stimulation and re-
cording from nerves mediating feeding
and withdrawal was accomplished with
glass capillary suction electrodes. Intra-
cellular recording and stimulation of
single neurons was accomplished with
glass capillary microelectrodes filled
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