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Abstract.

A meta-analysis is reported of 88 studies, examining 100 study populations, in

which the handedness of 284665 individuals  has been assessed. The overall incidence

of left-handedness was 7.78%. The incidence of left-handedness was not related to the

method of measurement, or the length or number of response items included in

inventories. Study populations with lower response rates and smaller study populations

showed some evidence of higher incidences of left-handedness, presumably due to

response biasses. There was no evidence that the incidence of left-handedness was related

to the year of publication of studies; however the incidence of left-handedness was lower

in older subjects and in those from earlier birth cohorts, the two effects not being

statistically distinguishable.

Information was available from 64 study populations concerning the incidence of

left-handedness in males and females; overall 8.52% of males were left-handed compared

with 6.69% of females, the male incidence being 27.4% higher than that in females.

Although there was some suggestion that the sex difference was greater in larger studies,

and in studies whose main purpose was not the study of handedness, these differences

were not significant. It is concluded that the size of the sex difference is unrelated to any

of the moderator variables we have studied.

It was not possible to carry out a meta-analysis of degree of handedness due to

wide-spread differences in the method of reporting of degree of handedness.

We recommend that future studies of handedness should, as a minimum, use one

of three standard methods of assessment, so that comparison of studies is facilitated.
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incidence of left-handedness in different populations, using different measuring
instruments in different ways, to determine how the methods of study and the
characteristics of the subjects relate to the incidence of handedness that is found.

The incidence of left-handedness: why does it matter?.

In the majority of the population the right hand is more skilful and is preferred for
use in manipulative tasks. The incidence of left-handedness has been measured in many
studies, and is typically quoted as "about 10%", often with a comment to the effect that
there seems to be much variation between populations (e.g. (Salmaso, D. & Longoni, A.
M., 1985)), or that the method of classification is arbitrary, due to the phenomenon being
distributed along a continuum (Maehara, K. et al., 1988). If a process is genetic then it
is important to know whether there is significant variation between populations, either
in space or in time. The absence of such variation implies the existence of a balanced
polymorphism with strong selective pressures to maintain the two alleles in the gene-
pool; the constraints upon a balanced polymorphism for handedness are discussed
elsewhere 
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preference
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Sampling frame. As far as was possible from the information given in each of the
published studies, the method of recruitment of subjects and the possible bias in their
collection was classified as follows. Particular in the case of the assessment of bias it was
accepted that there was necessarily a subjective estimate in the assessment, although the
two authors usually found themselves in agreement over classification.

Recruitment:

Group 1: Self-selected volunteers, who were responding as a result of their own
choice (e.g. Salmaso & Longoni (, 1983a);
Group 2: A 'captive' population, representing a complete sample group, such as
a whole school, (e.g. Rife (, 1940));
Group 3: A proper random population sample (e.g. Karpinos (, 1953));
Group 4: A I d i n e c r t m e t a s u r e e n t  o f  b h n d o e d n s s m . A I d  s o m e s t u d i e s ,  t p r t i c u l a r  y  f h o r s
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i. Extraction of data from graphs. In several studies (Provins, K. A., Milner, A.
D., & Kerr, P., 1982c; Silverberg, R., Obler, L. K., & Gordon, H. W., 1979) a
frequency distribution of laterality coefficients was presented and we used that
information to calculate the proportion of subjects who had laterality coefficients
less than or equal to zero, that precise information not being presented in the
original text.

ii. Combination of categories from the original study. Some authors presented
tabular data in a more detailed form than was required for this study, and by
amalgamating several categories (e.g. weak and strong right-handers (Lansky, L.
M., Feinstein, H., & Peterson, J. M., 1988)) we could reduce the data to a form
compatible with other studies. In a few other cases (e.g. (Newcombe, F. G. et al.,
1975)) the data were presented in a unique and idiosyncratic form, and required
a complete re-classification which necessarily involved some minor arbitrary
decisions.

iii. Combining sub-populations. Sometimes it was convenient to combine results
from a number of sub-populations which were described separately in the original
studies, as for instance in combining psychology and engineering students (Jones,
B. & Bell, J., 1980a), or of individuals in different geographical areas (Ardila, A.
et al., 1989).

 a

Statistffepa othrm thaiof  instivenpreseies. or thpapothw theStatistfftesamatorm, a Feino hhoveniduo exame uired
)  h o v e n h o w g  s e ( i d u o  c a r e g o d  o u t n s  ( S t a t i s t f f t e s a m a t  o r   c o u b j d i e t o r e d )  T j 
 T D D  0   2 4 0 5 7 9 c  0   T w  t u m m e  u o n s e a  o t h a p p a f f e r e  c o u b j d  o r   o h a n a t s  f v e s s a a t i e c i s r l e  w l y  i n  t b o u n d d  o r r e d )  T j 
 T D   4 6 1 0 1 7   T c  0 . 1 1 7 1   T s a  c o m a t  v e s s a u l a t i e s .  u o  d o m a t  )  a l  h a w a l  h o r  t e  t h e  a t i m b e m p h a 0 . 0 e  a n d  H u e s e r f e r i r e d )areed exame mat  Soa-eren-crathe daas f coubjd or  ohanats  (.) Tj3.2.
0 -12.24  TD -491017  Tc 3.8364  Tvessaatiecte y in tcrucitffchsepcsertatiscisro,em a number g. i  r  e r t u m b e r  i n  i l l c a t ) .  P s e p d o x i s t f l y  i n i s r e r n   S a m ( ) a r e i n  t h e )  - - 0 . 3 5 5 . 6 8  - 1 2 . 2 4   T D  0 1 7 2 a l c u i f i 8 . 0 4 3 6   T p o w g r  o r   S o a - e r e n - c r a t a l  s t u d i . 0  s u r p r t a m a t l y  l o w , e r e  p i t d u c e  i r  h u g e i o f  s u b j t  a  n u m i o n s .

w, ain pafe aa omandthe
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search through the back runs of journals, 30 (34%) were secondary references, cited in
those studies, 10 (12%) were additional studies found in the reprint collection of one of
the authors (ICM) or were unpublished studies, brief details of which are given in table
1. Some studies (Ramaley, F., 1913; Dawson, J. L. M. B., 1972) included several sets of
data that could be regarded as studies of different populations (e.g. because they looked
at several distinct age-groups, at different geographical areas, etc.). Not all information
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non-right handedness was defined as left-handers only (i.e. L/(R+M+L)) or left- and
mixed handers combined (i.e. (L+M)/(R+M+L)). The median and mean rates of non-
right-handedness are calculated across study populations, whereas the overall rate of non-
righthandedness is calculated across subjects in the study populations, each subject
contributing equally to the final figure; it is therefore weighted so that larger studies
contribute more to the estimate than do smaller studies. The overall incidence is probably
the best single estimate of the population incidence of left-handedness. Figure 1 shows
the incidence of left-handedness in each of the 100 study populations in relation to the
specific criterion used for defining left-handedness.

From table 1 it is apparent that the commonest method of assessment, L/(R+L),
gives a weighted mean population incidence of 7.68%. Interestingly using a criterion of
L/(R+M+L), in which mixed handers or ambidexters are included as a possible response
category, gives a very similar weighted mean incidence (8.06%), in comparison with the
more liberal criterion of (L+M)/(R+M+L) which gives a much higher incidence of
15.16%. The rarely used criterion of R/(R+NR) gives a somewhat higher weighted mean
incidence, of 11.38%, although there are only 3 study populations with that criterion. In
order to simplify further analyses in this paper we have combined three criteria, and have
excluded the fourth criterion of (L+M)/(R+M+L), to give the data shown in the final row
of figure 1. This gives a final overall incidence of 7.78%  for the entire population, based
on 284665 subjects.

Method of measurement and subjects. Table 3 shows that whether handedness is assessed
by questionnaire, performance or a simple question (such as about writing hand or the
handedness of the subject) has almost no effect upon the overall incidence of sinistrality
(F(4,93)=.726, NS). In studies using a formal questionnaire or inventory, table 4 shows
that there is neither an overall relationship (F(4,47)=.122, NS) nor a linear relationship
(F(1,47)=.141, NS) between the number of items and the incidence of left-handedness,
and table 5 shows that there is no evidence of a relationship between the number of
response categories for each item and the overall incidence of sinistrality (Overall:
F(2,46)=.422, NS; Linear F(1,46)=.261, NS).

In the 100 study populations, 26 (26%) used self-selected volunteers, 28 (28%)
used a captive whole group of some sort, 39 (39%%) used a proper random sample and
7 (7%) consisted of left-handedness incidences reported indirectly in others from memory
(e.g. parents or grandparents). The sampling method by which the subjects are obtained
does seem to have some influence upon the overall incidence of left-handedness (table
6), with self-selected volunteers having a higher incidence of left-handedness than do
more systematic methods of obtaining subjects, although the effect is not statistically
significant (F(3,96)=1.37, NS); indirect reporting of others' handedness is associated with
a lower rate of left-handedness, as might be expected from the results of Porac and Coren
(, 1981d)
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also some slight difference in the incidence of left-handedness according to the source
of the study; table 10 shows that the study populations obtained through a systematic
random search through runs of journals had a slightly higher incidence of left-handedness
than the studies obtained as references from those papers, or from a search through the
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Stepwise analysis showed that only two variables were significant predictors of
the proportion of left-handers, at the 0.05 level of significance. The first variable entering
the equation was the age of the subjects t(98)=-2.633, p=.0098, with a slope of -1.058 %
per decade (SE .4018). The second variable entered was the logarithm of the sample size
(t(97)=-2.413, p=.0177), with a slope of -1.942 % per log unit. The only other variables
then approaching significance for entry on the next step were the dummy for systematic
search (t(96)=1.753, p=.0827) and the linear trend of bias (t(96)=1.640, p=.1043).

Since age, year of birth and year of study show some degree of multicollinearity,
hierarchical analyses were conducted to find whether one was particularly important.
Year of study did not seem to be of any importance, being non-significant when entered
after age (t(96)=1.54, p=.127), although age was still significant when entered after year
of study (t(96)=-2.57, p=.0117).  Age and year of birth were each significant when
entered first (t(97)=-2.57, p=.0117 and t(97)=2.399, p=.0183 respectively), although
neither was significant when entered after the other (t(96)=-1.476, p=.143 and
t(97)=1.031, p=.305 respectively). It must be concluded that although age is a better
predictor than year of birth, this difference is of only marginal importance, and there is
no sense in which age shows a significantly closer relationship than does year of birth.
In contrast, year of study is significantly less correlated with the percentage of left-
handedness than is age or year of birth.

Sex differences.

In 65 study populations the sex of the subjects was known, and in 63 study
populations both male and female subjects were studied. Figure 2 shows, for each of
those study populations, the difference in incidence of left-handedness between males and
females expressed as a percentage of the incidence in females (100x(Males-
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variables were associated with the size of the difference in incidence in males and
females.

Discussion.

This meta-analysis, which has examined the handedness of over a quarter of a
million subjects, has found that overall the best estimate of the incidence of left-
handedness is 7.78%, a figure remarkably close to the theoretical estimate derived from
genetic studies by McManus (, 1985a), and to the value of 7.4% suggested by Coren and
Porac (, 1977c) from their study of works of art over five millennia. Since completing our
meta-analysis we have also become aware of the very large study of handedness by
Carrothers (, 1947) which looked at 225,000 school-children in Michigan: it found an
overall incidence of left-handedness of 8.2%, with a 34.3% higher incidence in males
than females, both results being remarkably similar to those found in the present study.

Analysis of the incidence of left-handedness according to the type of measuring
instrument suggests that there is little difference between incidences derived from
lengthy, detailed inventories and from simple questions about the hand used for writing.
The incidence of left-handedness therefore seems to be robust across measurement
methods. One possible source of bias concerns the size and the response rate of studies:
smaller studies, and those with lower response rates have somewhat higher incidences of
left-handedness, possibly because left-handers are more likely to respond in such
situations, as has been demonstrated by Cornell and McManus (, 1992). A similar
difference is found in studies in which handedness is manifestly the purpose of the study,
as compared with those in which it is merely one variable amongst many others. Stepwise
regression suggests that the latter effect is mainly secondary to the effect of study size.

Of particular theoretical interest for understanding the origins of left-handedness
is our finding of a lack of obvious difference in the incidence of handedness as a function
of the continent in which they live. A genetic theory in which handedness was under
strong selective pressure, being maintained by a balanced polymorphism, would expect
such a result.

The differences between age groups and birth cohorts are difficult to interpret, in
the absence of clear data suggesting that one effect is secondary to the other. This failure
probably reflects a poor power of our study, with only 100 studies, to distinguish such
effects. Either the age or the year of birth effect could be interpreted as older subjects
(who tend to be born earlier), and who have lower incidences of left-handedness, being
subject to greater degrees of reporting bias, for one reason or another. Alternatively there
may be genuine differences in handedness between age groups or birth cohorts. Studies
comparing the influence of age upon hand preferences for different tasks suggest that
some tasks, such as picking up a glass show trends towards greater right-hand usage than
do tasks such as writing a letter or cutting with scissors (Porac, C., Izaak, M., & Rees,
L., 1990), suggesting that social or other pressures may be partly responsible for age-
related changes. Within right-handers there is also evidence that the degree of
handedness, as assessed by a peg-board task, becomes greater with age (Weller, M. P. I.
& Latimer-Sayer, D. T., 1985). Taken together these results allow the possibility that
apparent age-related or cohort-related changes in incidence of handedness may reflect
differences in interpretation of questions, or of different criteria for self-description as
right or left-handed. There is a striking absence of adequate longitudinal studies of adult
handedness, but we suspect that they would show that the direction of adult handedness
is relatively fixed (although its degree may well change). Taken together we do not feel
at present that the effects of age upon handedness are sufficient to support the
controversial hypothesis of Halpern and Coren (, 1990b) that left-handers have an
increased mortality compared with right-handers, and hence are less prevalent in older
age groups. A principal reason for being sceptical of that result is that in the data of
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problem would be avoided if studies were to report the results of measures of degree of
handedness in a standardised form.

In general we were impressed by the results of the larger studies of handedness
simply because the studies had of necessity used fairly straightforward measures of
handedness, and had a high response rate because of the method of sampling; examples
that particularly come to mind are those of the Scottish scholastic survey (Scottish
Council for Research in Education, 1953) in school children, of Komai and Fukuoka (,
1934), also in schoolchildren, and of Karpinos and Grossman (, 1953) in servicemen. We
must therefore recommend that in general unless degree of handedness or some detailed
analysis of specific items is the particular interest of studies, that simple, easily
interpretable questions should be used.

In the interests of further analysis of handedness we therefore recommend that the
following methods of measuring and reporting handedness are used, wherever possible.
They are described in detail, along with scoring methods, in Appendix 1.

Recommendations on the measurement of handedness.
a. Handedness should be assessed and reported using one of the following methods:
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A laterality quotient (LQ) should be calculated in the conventional manner, and
then results presented in terms of particular bands of scores. We recommend that
simple left- and right-handedness should be defined as LQ<0 and LQ>0
respectively. Degree of handedness should always be presented by categorising
subjects as weak or strong right-and left-handers. If it is wished to sub-divide
categories further then this should be done by dividing these groups into two (to
give eight equal categories),etc., so that it is then possible to recombine groups for
comparison across studies. In addition means and Sds of laterality quotients can
be reported, in which case they should be reported separately for right and left-
handers (defined as LQ>0 and LQ<0 respectively). The overall mean and SD of
the laterality quotient do not provide useful information since they confound
direction and degree of handedness.

b.  In all studies the incidence of handedness should be reported separately for males and
females, using whatever method of assessment has been decided upon.

c. Distributions of laterality coefficients are useful only as an additional form of reporting
of incidences; they should not be used as a substitute for the methods described above.



Appendix 1: Recommended methods of measuring handedness.

For each method the manner of calculation of the proportion of left-handers (PL)  is indicated, along with the

method of calculating the proportion of weak left-handers (PWL),  weak right-handers (PWR)  and weak

handedness overall @W). Whatever method of assessment is used, results of studies should always be reported

separately for males and females.

Method i.a: “Which hand

pWL  cannot be calculated.

Method i.b:  “Which hand do you normally use for writing?”

‘Always right’ R

‘Usually right’ r

‘Either’ e

‘Usually left’ 1

‘Always left’ L

Scoring AI1 studies should report pL,  pWR,  pW.



pL= L+l  +e
R+r+e+l+L

1
pWL=I+L

pw= r+e+l



I -

I 1

For each subject calculate a 



Appendix 2: Recommended handedness inventory.

Handedness inventory

Please indicate your preferences in the use of a hand for the following activities by

putting a tii;k  in the appropriate column.

Some of the activities require both hands. In these cases the part of the 

‘try to answer all the questions and only leave a blank if you have no experience

at all of the object or task.

II,,
1. Writing

3. ThrowingII I 1 I I

7. Spoon

8. .Broom  (upper hand)

9. Striking match
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Table 1: A summary of the studies included in the meta-analysis.

Study Subjects
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(Table continued) 25

Study Subjects How found Estimated
bias Respons

e rate

Assessment
method

Handedness
criterion

Final
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Study Subjects How found Estimated
bias Respons

e rate

Assessment
method

Handedness
criterion

Final
category

Sub-groups %Left-
handed:

Total Males Females

universities

 Dawson, 1972
(Dawson, J. L. M. B.,

1972)

95 Aborigines;
204 Sierra Leone
Temnes

Random sample 3 - Performance
of 3 tasks
(writing,
receiving
object,
cutting)

2 or more items
L

R-L Aborigines
Temnes

10.5
3.4

10.7
3.8

5.9
0.0
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Oxfordshire
villages

 Annett, 1976 (Annett,
M., 1976)

804 British
students

Captive whole
group; class at
Open University
summer1c 479.28 0.72 0.72 re f
140.64 479.28 0.72 0.72 re f
140.64 4.1.12 0.72 8.88 re f
BT
218.7252.88 0.72 12.96 re f
BT
2.7252.88 0.72 12.96 re 287.2.7252.84 0.72 0.72 re f
216.42.7252.88 0.72 12.96 re
216.42.7252.88 0.72 12.96 re f
BT
2.243.68 0.7 TD
0 0 0 rg 
0.01.243.68 0.7 TD
0 0 0 mme314 0.48e
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Micle, S., & Arensburg,
B., 1978)

handed?' North Africa R
North Africa

R+M
Europe R

Europe R+M

10.4
13.3
16.2

10.4
13.3
16.2

-
-
-

 Peters, 1986 (Peters,
M., 1986)

5910 Canadian
children

Captive whole
group of schools
in 3 different
districts

2 100% Writing
hand

Writing hand R-L - 11.0 11.9 10.0

 Searleman, Tweedy
and Springer, 1979

(Searleman, A.,
Tweedy, J., & Springer,

S., 1979b)

847 American
students

Captive whole
group of
university
students

3 - 'Are you
R/L
handed?'

Answer to
question

R-M-L L
L+M

13.5
16.5

13.8
17.2

13.3
16.1

 Silverberg, Obler and
Gordon, 1979

(Silverberg, R., Obler,
L. K., & Gordon, H.

W., 1979)

1171 Israeli
children
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medical school

 Porac and Coren, 1981
(Porac, C. & Coren, S.,

1981d)

5147 Canadian
adults

Self-selected
volunteers, sent
questionnaires by
post

4 26% Written
questionnair
e

LQ < 0 R-L - 11.8 13.5 9.9

 Ashton, 1982 (Ashton,
G. C., 1982b)

2027 Hawaiian
children and
parents

Random sample
of families for
the Hawaii
Family Study of
Cognition

3 - Writing
hand

Writing hand R-L Parents
Children

7.1
10.5

7.1
11.9

7.1
9.1

 Bonvillian, Orlansky
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 Shimizu and Endo,
1983 (Shimizu, A. &

Endo, M., 1983)

4282 Japanese
students

Random sample
of five senior
schools

2 96% Written
questionnair
e

Laterality score R-NR - 11.0 12.0 10.0
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day

 McManus, 1985
(McManus, I. C.,
1985a)  - ICM1

613 British
students and
relatives

Self-selected
volunteers at
university, who
also reported on
siblings and
parents

3 50% Writing
hand

Writing hand
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(Chapman, L. J. &
Chapman, J. P., 1987)

students psychology
students at a
university

e

 Chapman, Chapman
and Allen, 1987
(Chapman, J. P.,

Chapman, L. J., &
Allen, J. A., 1987)

311 American
students

Randomly
selected
psychology
students at a
university

3 - Written
questionnair
e

Laterality score R-L - 20.3 - -

 Payne, 1987 (Payne,
M. A., 1987)

201 Nigerian
students
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(Levander, M. &
Schalling, D., 1988)

at a college
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Table 2: the overall incidence of left-handedness in the studies.
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Table 3:

Incidence of left-handedness in relation to method of assessment of handedness.

Method of assessment
of handedness Numbe

r of
studies

Number
of

subjects

Median Mean Overall
incidence

Males Females Overall
incidence:

Males

Overall
incidence:
Females

100(M-F)
--------

   F
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Table 4: Incidence of left-handedness in relation to number of items on questionnaire or inventory.

Number of items on
questionnaire Numbe

r of
studies

Number
of

subjects

Median

Overall
BT
304.08 356.16 372 18.56 0.72 re f
193.92 3372 18.56 0.72 re f
193.92 3372 118.56 0.754 0.f
193.92 34689518.56 0.72 re f
193.92 34689518.56 0.72 re f
193.92 3372 18.6.72 0.72 re f
246.4689518.6.72 0.72 re f
246.24 40.72 12 15.36 re f
240.96 35460.72 11i
36 0  T
BT
304.08 356.16 372 18.18.56 0.72 re f
19372 18.18.56 0.72 re f
19372 42 118.54 0.f
193.92 34689518.18.56 0.72 re f
194689518.18.56 0.72 re f
19372 18.181 1 1 rg 
246.24 3424689518.181 1 1 rg 
246.24 342.72456 6 11.28 re f
293.04 331.44 3372 11.2MalT
204 322.32  TD
0 04556 46.08 0.72 re f
293.04 34556 46.08 0.72 re f
293.04 34556746.08 0.750.72 f
293.04 350.788 Tj
ET
1 1 1 rg 
74.64 50.788 Tj
ET
1 1 1 rg 
74.64 4556 46.6.08 0.72 08 0.72 r.84556 46.6.08 0.72 08 0.72 r.8455676  TD
0 050.72 f
293.04 350.788 T6.08 0.72 08 0.72 r.850.788 T6.08 0.72 08 0.72 r.84556 46.6.72 0.72 re f
246.50.788 T6.72 0.72 re f
246.24 52 11.28 re f
293.04 331..28 010.72 11FemalT
204 322.32  TD
0 05.7246.08 0.72 re f
293.04 35.7246.08 0.72 re f
293.04 35.9.72 108 0.750.72 f
293.04 357r
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Table 5: Incidence of left-handedness in relation to number of response categories on each item of an inventory.

Number of response
categories on
questionnaire

Numbe
r of

studies

Number
of

subjects

Median Mean Overall
incidence

Males Females Overall
incidence:

Males

Overall
incidence:
Females

100(M-F)
--------

   F

<5 20 51599 9.0 9.14 8.79 23127 21926 9.72 7.83 24.1
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Table 6: Incidence of left-handedness in relation to sampling method for obtaining subjects.

Sampling methods
Numbe

r of
studies

Number
of

subjects

Median Mean Overall
incidence

Males Females Overall
incidence:

Males

Overall
incidence:
Females

100(M-F)
--------

   F

Self-selected volunteers 26 28897 9.8 10.31 10.02 10701 10879 10.80 8.99 20.1
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Table 7: Incidence of left-handedness in relation to estimated degree of bias in the selection of subjects.

Estimated degree of
bias Numbe

r of
studies

Number
of

subjects

Median Mean Overall
incidence

Males Females Overall
incidence:

Males

Overall
incidence:
Females

100(M-F)
--------

   F

None 10 101443 7.1 6.95 6.04 50682 50036 7.09 4.94 43.5

Slight 42 121862 9.1 9.01 8.55 61822 46312 9.22 7.92 16.4

Possible 35 47607 9.1 9.07 8.79
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Table 9: Incidence of left-handedness in relation to sample size in study.

Sample size
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Table 10: Incidence of left-handedness in relation to source of study.

Source of study
Numbe

r of
studies

Number
of

subjects

Median Mean Overall
incidence

Males Females Overall
incidence:

Males

Overall
incidence:
Females

100(M-F)
--------

   F

Systematic search 48 79630 9.1 10.30 9.16 24106 24991 10.49 8.75 19.9

Secondary references 34 176816 7.8 8.01
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Table 12: Incidence of left-handedness in relation to the year in which the study was carried out (or year of publication if year of study not stated).

Year of study or
year of publication Numbe

r of
studies

Number
of

subjects

Median Mean Overall
incidence

Males Females Overall
incidence:

Males

Overall
incidence:
Females
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Table 13: Incidence of left-handedness in relation to estimated year of birth of subjects.

Year of birth
Numbe

r of
studies

Number
of

subjects

Median Mean Overall
incidence

Males Females Overall
incidence:

Males

Overall
incidence:
Females

100(M-F)
--------

   F

Pre-1910 8 27697 4.9 6.43 4.65 13355 11005 4.58 3.36 36.3

1910-39 10 39573 7.8 8.11 9.36 25827 11585 9.71 9.02 7.6

1940-59 26 115129 9.8 8.78 6.41
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Table 15: Incidence of left-handedness in relation to geographical region of study.

Continent
Numbe

r of
studies

Number
of

subjects

Median Mean Overall
incidence

Males Females Overall
incidence:

Males

Overall
incidence:
Females

100(M-F)
--------

   F

   F

   F
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Table 16. Degree of handedness in 2028 applicants to medical school (McManus, 1986,

unpublished). Applicants were asked to state the hand used for writing on a five-point scale.

Classification Males Females Chi-square

Always Right 968 (87.5%) 774 (83.9%)

Usually Right 15 (1.4%) 47 (5.1%)

Either 3 (0.3%) 3 (0.3%)

Usually Left 6 (0.5%) 9 (1.0%)

Always Left 114 (10.3%) 89 (9.7%)

Total 1106 922

pWR 0.015
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Figure 1:
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Figure 2: Shows the difference in incidence of handedness in male and females for 62 study populations. The

percentage excess of left-handedness in males is calculated as 100*(M-F)/F.

 



52
52

Annett, M. (1973b). Handedness in families. 



53
53

Brackenridge, C. J. (1981). Secular variation in handedness over ninety years.

Neuropsychologia, 19, 459-462.

Bradshaw, J. L. (1991). Animal asymmetry and human heredity: dextrality, tool use

and language in evolution - 10 years after Walker (1980). British Journal of Psychology, 82,

39-59.

Briggs, G. G. & Nebes, R. D. (1975b). Patterns of hand preference in a student

population. Cortex, 11, 230-238.

Brito, G. N. O., Brito, L. S. O., Paumgartten, F. J. R., & Lins, M. F. C. (1989a). Lateral

preferences in Brazilian adults: an analysis with the Edinburgh Inventory. Cortex, 25, 403-

415.

Broca, P. (1865). Sur le siège de la faculté du langage articulé. Bulletin de la Société

d'Anthropologie de Paris, 6, 377-393.

Brooker, R. J., Lehmann, R. A. W., Heimbuch, R. C., & Kidd, K. K. (1981). Hand

usage in a colony of Bonnett monkeys, Macaca radiata. Behavior Genetics, 11, 49-56.

Bryden, M. P. (1977b). Measuring handedness with inventories. Neuropsychologia,

15, 617-624.

Bryden, M. P. (1982). Laterality: functional asymmetry in the intact brain. New York:

Academic Press.

Bryden, M. P. (1988a). An overview of the dichotic listening procedure and its relation

to cerebral organization. In K.Hugdahl (Ed.), Handbook of Dichotic Listening: Theory,

methods and research (pp. 1-43). London: John Wiley.

Bryden, M. P. (1988b). Cerebral specialization: Clinical and experimental assessment.

In F.Boller & J. Grafman (Eds.), Handbook of Neuropsychology, Volume 1. (pp. 143-159).

Amsterdam: Elsevier.

Buchtel, H. A. & Rueckert, L. (1984). Hand posture in writing: possible artifacts from

self-report. Cortex, 20, 435-439.

Burgess, J. W. & Villablanca, J. R. (1986). Recovery of function after neonatal or adult

hemispherectomy in cats. II: Limb bias and development, paw usage, locomotion and

rehabilitative effects of exercise. Behavioural Brain Research, 20, 1-18.

Byrne, B. (1974). Handedness and musical ability. British Journal of Psychology, 65,

279-281.

Byrne, R. W. & Byrne, J. M. (1991). Hand preferences in the skilled gathering tasks of

mountain gorillas (Gorilla g. berengei). Cortex, 27, 521-546.



54
54

Calvin, W. H. (1982). Did throwing stones shape hominid brain evolution? Ethology

and Sociobiology, 3, 115-124.

Carrothers, G. E. (1947). Left-handedness among school pupils. American School

Board Journal, 114, 17-19.

Carter-Saltzmann, L. (1981). Biological and socio-cultural effects on handedness:

comparison between biological and adoptive families.  Science, 209, 1263-1265.

Cavalli-Sforza, L. L. & Bodmer, W. F. (1971). The genetics of human populations. San

Francisco: W.H.Freeman.



55
55

Coren, S. & Porac, C. (1980). Birth factors and laterality: effects of birth order,

parental age, and birth stress on four indices of lateral preference. Behavior Genetics, 10, 123-

138.

Cornell, E. & McManus, I. C. (1992). Differential survey response rates in right and

left-handers. British Journal of Psychology, 83, 39-43.

Cornford, J. M. (1986). Specialised resharpening techniques and evidence of

handedness. In P.Callow & J. M. Cornford (Eds.), La Cotte de St. Brelade 1961-1978:

Excavations by C.B.M. McBurney (pp. 337-362). Norwich: Geo Books.

Cosi, V., Citterio, A., & Pasquino, C. (1988). A study of hand preference in

myasthenia gravis. Cortex, 24, 573-577.

Crovitz, H. F. & Zener, K. (1962b). A group test for assessing hand and eye-

dominance. American Journal of Psychology, 75, 271-276.

Damasio, A. R. (1992). Aphasia. New England Journal of Medicine, 326, 531-539.

Dawson, J. L. M. B. (1972). Temne Arunta hand-eye dominance and cognitive style.

International Journal of Psychology, 7, 219-233.

de Castro, J. M. B., Bromage, T. G., & Jalvo, Y. F. (1988). Buccal striations on fossil

human anterior teeth: evidence of handedness in the middle and early Upper Pleistocene.

Journal of Human Evolution, 17, 403-412.

Dellatolas, G., Tubert, P., Castresana, A., Mesbah, M., Giallonardo, T., Lazaratou, H.,

& Lellouch, J. (1991). Age and cohort effects in adult handedness. Neuropsychologia, 29,

255-261.

Downey, J. E. (1927). Types of dextrality and their implications. American Journal of

Psychology, 38, 317-367.

Durost, W. N. (1935). The development of a battery of objective group tests of manual

laterality with the results of application to 1300 children. Genetic Psychology Monographs,

16, 224-235.

Dusek, C. D. & Hicks, R. A. (1980). Multiple birth risk factors and handedness in

elementary school children. Cortex, 16, 471-478.

Ellis, S. J., Ellis, P. J., & Marshall, E. (1988). Hand preferences in a normal population.

Cortex, 24, 157-163.

Falek, A. (1959). Handedness: a family study. American Journal of Human Genetics,

2, 52-62.



56
56

Fleminger, J. J., Dalton, E., & Standage, K. F. (1977). Age as a factor in the

handedness of adults. Neuropsychologia, 15, 471-473.

Frost, G. T. (1980). Tool behavior and the origins of laterality. Journal of Human

Evolution, 9, 447-459.

Geschwind, N. & Levitsky, W. (1968). Human brain: left-right asymmetries in

temporal speech region. Science, 161, 186-187.

Gillberg, C., Waldenström, E., & Rasmussen, P. (1984). Handedness in Swedish 10-

year olds: some background and associated factors. Journal of Child Psychology and

Psychiatry, 25, 421-432.

Glass, G. V. (1977a). Integrating findings: the meta-analysis of research. Review of

Research in Education, 5, 351-379.

Gur, R. E. & Gur, R. C. (1977). Sex differences in the relations among handedness,

sighting-dominance and eye-acuity. Neuropsychologia, 15, 585-590.

R84 782.Le1  Tc -0.0989  Tw (R84 782..64 714.96 0.72 22.69.84 511.2& Cor1 1 Sg 
69.88bs,) Do 72 22- re frs live lo Age?



57
57

Harris, L. J. & Carlson, D. F. (1988). Pathological left-handedness: an analysis of

theories and evidence. In D.L.Molfese & S. J. Segalowitz (Eds.), Brain lateralization in

children (pp. 289-372). New York: Guilford Press.

Hatta, T. & Nakatsuka, Z. (1976d). Note on hand preference of Japanese people.

Perceptual and Motor Skills, 42, 530-530.

Hebben, N., Benjamins, D., & Milberg, W. P. (1981). The relationship among

Peracuity don, ahand215elementary school   Tc 0  .tz (E411f
524

17r Skill472 74



58
58

Jones, B. & Bell, J. (1980a). Handedness in engineering and psychology students.

Cortex, 16, 521-525.

Karpinos, B. D. & Grossman, H. A. (1953). Prevalence of left-handedness among

selective service registrants. Human Biology, 25, 36-49.

Kirk, S. A. (1935). Hemispheric cerebral dominance and hemispheric equipotentiality.

Comparative Psychological Monographs, 11, 1-41.

Kobyliansky, E., Micle, S., & Arensburg, B. (1978). Handedness, hand-clasping and

arm-folding in Israeli males. Annals of Human Biology, 5, 247-251.

Koch, H. L., Carrington, E., Herring, A., Reed, R., Shaw, W. R., & Walling, R. (1933).

A study of the nature, measurement, and determination of hand preference. Genetic

Psychology Monographs, 13, 117-190.

Komai, T. & Fukuoka, G. (1934). A study on the frequency of left-handedness and

left-footedness among Japanese school children. Human Biology, 6, 33-41.

Lansky, L. M., Feinstein, H., & Peterson, J. M. (1988). Demography of handedness in

two samples of randomly selected adults (N=2083). Neuropsychologia, 26, 465-477.

Leiber, L. & Axelrod, S. (1981a). Intra-familial learning is only a minor factor in

manifest handedness. Neuropsychologia, 19, 273-288.

Leiber, L. & Axelrod, S. (1981b). Not all sinistrality is pathological. Cortex, 17, 259-

272.

Levander, M. & Schalling, D. (1988). Hand preference in a population of Swedish

college students. Cortex, 24, 149-156.



59
59

MacNeilage, P. F., Studdert-Kennedy, M. G., & Lindblom, B. (1987). Primate

handedness reconsidered. Behavioral and Brain Sciences, 10, 247-303.

Maehara, K., Negishi, N., Tsai, A., Otsuki, N., Suzuki, S., Takahashi, T., & Sumiyoshi,

Y. (1988). Handedness in the Japanese. Developmental Neuropsychology, 4, 117-127.

Marchant, L. F. & McGrew, W. C. (1991). Laterality of function in apes: a meta-

analysis of methods. Journal of Human Evolution, 21, 425-438.

Marks, J. S. & Williamson, D. F. (1991). Left-handedness and life expectancy. New

England Journal of Medicine, 325, 1042-1042.

Mascie-Taylor, C. G. N. (1981). Hand preference and personality traits. Cortex, 17,

319-322.

McFarland, K. & Anderson, J. (1980). Factor stability of the Edinburgh Handedness

Inventory as a function of the test-retest performance, age and sex. British Journal of

Psychology, 71, 135-142.

McGlone, J. (1980b). Sex differences in the human brain: a critical survey. Behavioral

and Brain Sciences, 3, 215-263.

McGrew, W. C. & Marchant, L. F. (1992). Chimpanzees, tools and termites: hand

preference or handedness? Current Anthropology, 33, 114-119.

McManus, I. C. (1980). Handedness in twins: a critical review. Neuropsychologia, 18,

347-355.

McManus, I. C. (1983a). Pathological left-handedness: Does it exist? Journal of

Communication Disorders, 16, 315-344.

McManus, I. C. (1983b). The interpretation of laterality. Cortex, 19, 187-214.

McManus, I. C. (1985a). Handedness, language dominance and aphasia: a genetic

B e h a v i o  J o u r n T 
 4 3 9 . 2  3 7 2 . 8  0 2 . 4 8 4 6   T 4 8  r e  f 
 1  1  1  r g  
 6 9 . 8 4  3 3 0 . 7 2 2 4 e  f 
 1 2 . 5 6  r e  f 
 5 2 4 . 6 4  3 7 5 . 8 4 T 4 e  f 
 1 2 . 5 6  r e  f 
 5 2 4 . 6 4 2 7 6 . 4 8    T 3 0  0  0  r g  
 0 . 0 3 3 9   T c 8 - 0 . 1 0 4   T w T w  J o u r n a l  o f



60
60

McManus, I. C. & Bryden, M. P. (1992). The genetics of handedness, cerebral



61
61

Nachson, I., Denno, D., & Aurand, S. (1983). Lateral preferences of hand, eye and

foot: relation to cerebral dominance. International Journal of Neuroscience, 18, 1-10.

Neale, M. C. (1988). Handedness in a sample of volunteer twins. Behavior Genetics,

18, 69-79.

Newcombe, F. & Ratcliff, G. (1973a). Handedness, speech lateralisation and ability.

Neuropsychologia, 11, 399-407.

Newcombe, F. G., Ratcliff, G. G., Carrivick, P. J., Hiorns, R. W., Harrison, G. A., &

Gibson, J. B. (1975). Hand preference and I.Q. in a group of Oxfordshire villages. Annals of

Human Biology, 2, 235-242.

Oldfield, R. C. (1969). Handedness in musicians. British Journal of Psychology, 60,

91-99.

Oldfield, R. C. (1971). The assessment and analysis of handedness: the Edinburgh

inventory. Neuropsychologia, 9, 97-113.

Orne, M. T. (1962). On the social psychology of the psychological experiment, with

particular reference to demand characteristics and their implications. American Psychologist,

17, 776-784.

Palmer, A. R. & Strobeck, C. (1986). Fluctuating asymmetry: measurement, analysis,

patterns. Annual Review of Ecology and Systematics, 17, 391-421.

Payne, M. A. (1987). Impact of cultural pressures on self-reports of actual and



62
62

Porac, C. & Coren, S. (1981d). Lateral preferences and human behaviour. New York:

Springer Verlag.

Porac, C., Coren, S., & Searleman, A. (1983b). Inverted versus straight handwriting

posture: a family study. Behavior Genetics, 13, 311-320.

Porac, C., Coren, S., & Searleman, A. (1986c). Environmental factors in hand

preference formation: evdence from attempts to switch the preferred hand. Behavior Genetics,

16, 251-261.

Porac, C., Izaak, M., & Rees, L. (1990). Age trends in handedness: an environmental

approach. Paper presented at the meeting of the Canadian Psychological Association, Ottawa,

May 1990.

Porac, C., Rees, L., & Buller, T. (1990c). Switching hands: a place for left hand use in

a right hand world. In S.Coren (Ed.), Left-handedness: Behavioral implications and anomalies

(pp. 259-290). Amsterdam: North-Holland.

Provins, K. A. (1990). Handedness and conformity in a small isolated community.

International Journal of Psychology, 25, 343-350.

Provins, K. A., Milner, A. D., & Kerr, P. (1982c). Asymmetry of manual preference

and performance. Perceptual and Motor Skills, 54, 179-194.

Raczkowski, D., Kalat, J. W., & Nebes, R. (1974). Reliability and validity of some

handedness questionnaire items. Neuropsychologia, 12, 43-47.

Ramaley, F. (1913). Inheritance of left-handedness. American Naturalist, 47, 730-739.

Rhoads, J. G. & Damon, A. (1973). Some genetic traits in Solomon Island populations:

hand clasping, arm folding and handedness. American Journal of Physical Anthropology, 39,

179-184.

Rife, D. C. (1940). Handedness, with special reference to twins. Genetics, 25, 178-186.

Rife, D. C. & Schonfield, M. D. (1944). A comparison of the frequencies of certain

genetic traits among Gentile and Jewish students. Human Biology, 41, 172-180.

Roos, M. M. (1935). A study of some factors entering into the determination of

handedness. Child Development, 6, 91-97.

Rosenthal, R. & Rosnow, R. L. (1975). The volunteer subject. New York: John Wiley.

Rothman, K. J. (1991). Left-handedness and life expectancy. New England Journal of

Medicine, 325, 1041-1041.





64
64

Spiegler, B. J. & Yeni-Komshian, G. H. (1983). Incidence of left-handed writing in a

college population with reference to family patterns of hand preference. Neuropsychologia,

21, 651-659.

Steenhuis, R. E. & Bryden, M. P. (1989). Different dimensions of hand preference that

relate to skilled and unskilled activities. Cortex, 25, 289-304.

Steinmetz, H., Volkmann, J., Jaencke, L., & Freund, H.-J. (1991). Anatomical left-right

asymmetry of language-related temporal cortex is different in left- and right-handers. Annals

of Neurology, 29, 315-319.

Strang, J. (1991). Left-handedness and life expectancy. New England Journal of

Medicine, 325, 1041-1042.

Strauss, E. (1986). Hand, foot, eye and ear preferences and performance on a dichotic

listening test. Cortex, 22, 475-482.

Tan, L. E. (1983). Handedness in two generations. Perceptual and Motor Skills, 56,



65
65

Varney, N. R. & Vilensky, J. A. (1980). Neuropsychological implications for pre-

adaptation and language evolution. Journal of Human Evolution, 9, 223-226.

Weller, M. P. I. & Latimer-Sayer, D. T. (1985). Increasing right hand dominance with

age on a motor skill task. Psychological Medicine, 15, 867-872.

Wolf, P. A., D'Agostino, R. B., & Cobb, J. (1991). Left-handedness and life

expectancy. New England Journal of Medicine, 325, 1042-1042.

Wood, B. (1992b). Old bones match old stones. Nature, 355, 678-679.

Wood, B. (1992a). Origin and evolution of the genus Homo. Nature, 355, 783-790.

Woods, R. P., Dodrill, C. B., & Ojemann, G. A. (1988). Brain injury, handedness and

speech lateralization in a series of amobarbital studies. Annals of Neurology, 23, 510-518.




