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Summary. Hand-clasping refers to the preferential tendency for individuals to clasp the
hands together. This paper reviews the previous literature on family data and twins, and
reports new data. In this study about 55% of the population are left-hand-claspers, 44% are
right-hand-claspers, and the remaining 1% report that they have no preference or are
indi� erent. Familial data suggest that hand-clasping may be under genetic control: although
the data do not ® t any straightforward recessive or dominant Mendelian model, they are
compatible with the type of model invoking ¯ uctuating asymmetry which has been used to
explain the inheritance of handedness and arm-folding. It is possible that hand-clasping, as
for example arm-folding, may be an idiosyncrasy due to or in¯ uenced by physical bilateral
di� erences in the hands. All data together are suggestive of a genetic basis, although envir-
onmental in¯ uences are also evident.

1. Introduction
Certain parts of the human body show a kind of asymmetry. One of these asym-

metries is the so-called hand-clasping. When a person is asked to clasp his hands
together with the ® ngers interlocked it is inevitable that one of the thumbs must be
on the top of the other. Right hand-claspers (RHC) have the right thumb on the top
(Left hand-clasper ± LHC). For any individual the particular thumb on top is con-
stant. In a long-term-follow-up of individuals in order to assess test-retest reliability
Wiener (1932) found in a limited sample of 22 individuals 100% agreement after an
interval of 18 months. The study of Sharma and Nath (1971) suggests a certain
inconstancy of sidedness type, of 7%, based on 15 observations per individual at
intervals of 2 days.

This paper summarizes the literature on the familial data of hand-clasping, and
describes the results of a new survey.

1.1. Population incidence, sex and generational di� erences
Numerous authors have noted ethnic di� erences in this laterality pattern in man,

pointing out the importance in the study of people (Oeser 1969, McManus and
Mascie Taylor 1979, Reiss 1998). Reiss (1998) has identi® ed in the literature 97
studies of hand-clasping; the distribution, sex ratio and generational di� erences
have been well described. Estimates of p(L) (proportion with left-thumb on top)
have been made for a total of 188 populations (Reiss 1998). These given a mean
value of 42.6% . The distribution is shown in ® gure 1. Figure 2 shows a map of the
world with values of p(L) for di� erent populations. Migrant populations are placed
at their site of origin.

Many studies have suggested that there are sex di� erences in the incidence of
LHC. Others have failed to ® nd such di� erences. Table 1 summarizes the ® ndings
of studies on 85 populations (Reiss 1998).

There are nine studies in the literature which investigate generational di� erences
(Reiss 1998). The number of the studies demonstrating an increase of LHC is nearly
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the same as the number demonstrating the reverse e� ect. So there are only small
e� ects.

1.2. Relationships
The extent of the association of hand-clasping with other asymmetries has import-

ant implications for the nature of genetic theories of hand-clasping and other asym-
metries.
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Figure 1. The incidence of left hand-clasping in 186 separate studies of di� erent populations (Reiss
1998).

Figure 2. A map of the world on which are placed the individual incidences of left hand-clasping in
di� erent populations. Values are expressed as percentages.



1.2.1. Handedness and hand-clasping. Twenty one studies have looked at the re-
lationship between handedness and hand-clasping (Reiss 1998). Wiener (1932),
Ferronato, Thomas and Sadava (1974), McManus and Mascie-Taylor (1979 ICM)
and Beckman and Elston (1962) found no correlation between handedness and
hand-clasping. The study of Pelecanos (1969) claimed to ® nd a `highly signi® cant
positive correlation’ . The study by McManus and Mascie-Taylor (1979) found a
signi® cant interrelationship when all individuals were included in the analysis.

Downey (1927), Kobyliansky, Micle and Arensburg (1978), Rhoads and Damon
(1973), Sakano (1982) and Sovak (1968) also claimed to ® nd a signi® cant correlation.
Altogether 13 out of 21 studies found a correlation.

1.2.2. Hand-clasping and arm-folding. Twenty two studies have investigated this
relationship (Reiss 1998). Wiener (1932), Falk and Ayala (1971), Ferronato et al.
(1974), Pelecanos (1969), Beckman and Elston (1962), Rhoads and Damon (1973)
and McManus and Mascie-Taylor (1979) found no association. The studies of
Arrieta, Aragones, Gonzalez, Pastor and Lostao (1985), Dvirskij (1975), Kawabe
(1949), Kobyliansky et al. (1978), Plato, Fox and Garruto (1985) and Sakano
(1982) claimed to ® nd a signi® cant correlation. Nevertheless the statistical inde-
pendence of hand-clasping and arm-folding seems fairly secure.

1.3. Familial data
There are 18 studies in the literature which give family data on hand-clasping.

Seventeen of them are shown in table 2, the study by Ferronato et al. (1974) has been
excluded, because they presented only the direct combination between parents and
children.

Table 2 also gives the frequency of LHC in parents and children (18 studies and 21
populations). In 14 populations there is a greater frequency of LHC in children than
in parents, in four populations the opposite is found and three populations show
similar frequency in the two generational groups.

Table 2 also documents the proportion of LHC individuals in relationship to the
parental hand-clasping type. Eight populations show a signi® cant increase of LHC
o� spring as the number of LHC parents increases from none to two parents.

The data by Ferronato et al. (1974) show a non-signi® cant relationship between
fathers and children, between mothers and children and between fathers and
mothers. The other studies analysing sex di� erencesÐ parental or children in¯ uence
(Lutz 1908, Wiener 1932, Yamaura 1940, Leguebe 1967, Falk and Ayala 1971,
Arrieta, Martinez and Lostao 1988) did not ® nd any relationships.
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Table 1. Shows the number of populations in which males have a higher incidence of LHC, by popu-
lation incidence of LHC (greater or less than 50% ).

Sex di� erences

Male > female Male < female Total

Population incidence of LHC < 0.5 32 29 61
> 0.5 11 13 24

43 42 85

c 2 0.301, 1 df, NS.
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1.4. Mating patterns
Concerning assortative mating there are 15 studies (18 populations) available.

Comparison of observed with expected values on the basis of random mating reveals
no signi® cant di� erences, showing that mating is random and hence non-assortative
(table 3).

1.5. Twin data
Four studies have provided data on hand-clasping in monozygotic and dizygotic

twins. In neither study are there data from family studies. Data from the studies are
shown in table 4. The twin method is often misunderstood. The critical analysis
compares monozygotic (MZ) twins, who have identical genes, with (dizygotic) DZ
twins, who share only half their genes. An increased concordance of MZ compared
with DZ twins may then be attributed to genetic factors. The concordance of the
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Table 3. Evidence from 18 studies for assortative mating for hand-clasping.

Study P(L) n RxR RxL* LxL c 2 df 2 Direction**

Freire-Maia, Quelce-Salgado
and Freire Maia (1958)

0.31 159 76 66 17 NS

Lai and Walsh (1965)
White Australians 0.53 89 20 43 26 NS
New Guinea 0.37 168 69 73 26 NS

Leguebe (1967) 0.52 322 81 148 93 NS
Lutz (1908) 0.41 213 75 102 36 NS
Kawabe (1949) 0.32 347 179 113 55 p < 1%
Kawabe (1953) 0.26 340 201 103 36 p < 5%
Mahapatra (1970) 0.40 260 81 148 31 NS
McManus and Mascie

Taylor (1979)
0.54 440 90 222 128 NS

ICM
Pons (1961) 0.38 49 20 21 8 NS
Rhoads and Damon (1973) 0.31 188 87 85 16 NS
Shami (1979) 0.41 57 20 27 10 NS
Veeraju and Satyangrayana

(1972)
Kapus 0.59 48 9 21 18 NS
Salis 0.55 51 11 24 16 NS
Jalaris 0.60 24 4 11 9 NS

Wiener (1932) 0.45 120 36 61 23 NS
Yamaura (1940) 0.39 124 45 61 18 NS
Yoshiwara (1957) 0.36 129 56 52 21 NS

*= R(F)XL(M) and L(F)XR(M). **: indicates de® cit of R(F)XL(M); indicates excess of R(F)XL(M).

Table 4. The observed numbers of R-R, R-L and L-L pairs of monozygotic and dizygotic twins from
two studies.

MZ-twins DZ-twins

Study p(L) RR RL LL p(L) RR RL LL

Dahlberg (1926) 0.49 18 (0.26) 34 (0.49) 17 (0.25) 0.50 34 (0.28) 56 (0.45) 33 (0.27)
Forrai and BankoÈ vi

(1983)
0.53 27 (0.28) 36 (0.38) 33 (0.34) 0.66 8 (0.12) 30 (0.44) 30 (0.44)

Martin (1975) 0.46 9 (0.32) 12 (0.43) 7 (0.25) 0.66 1 (0.11) 1 (0.11) 7 (0.78)
Verschuer (1932) 0.5 49 (0.28) 75 (0.44) 49 (0.28) 0.54 24 (0.24) 44 (0.45) 31 (0.31)



monozygotic and dizygotic twins is nearly the same (Reiss 1996, 1998 for further
details).

2. Materials and methods
Subjects were 292 students of medicine at the University of Halle, Germany. The

principal data consisted of information on 292 families of mother, father and o� -
spring, and in addition in those families with more than one o� spring, 35 sibling
pairs were studied. Two separate generations were therefore studied, the age of the
parental generation ranging from 38 to 65 years (mean 40,2 years) and of the o� -
spring generation ranging from 19 to 32 (mean 22,8 years).

Hand-clasping was assessed by means of a self-report inventory. The question
was, `When clasping your hands, which thumb is on the top? Right, Left or Either’.

3. Results
3.1. Distribution

The majority of subjects (55% ) prefer to clasp the left thumb over the right
(LHC), with only a small proportion, of about 1%, reporting no preference.

3.2. Relation to handedness
The relationship of hand-clasping to handedness is shown in table 5.

3.3. Family study
The results concerning the family data are shown in table 6, ignoring those sub-

jects who reported no preference for the right or the left thumb resulting in 299
parent-child pairings and considering RXL and LXR families separately (where
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Table 5. The association of hand-clasping with handedness and arm-folding, in the total sample and
separately for males and females.

Proportion of LHC (sample size in brackets)

Males and females Males Females

Handedness Right 0.55 (631) 0.55 (303) 0.55 (328)
Left 0.69 (75) 0.72 (50) 0.64 (25)

c 2 5.97 5.39 0.83
Signi® cance

df 1
p < 0.05 p < 0.05 NS

NS= not signi® cant.

Table 6. Distribution of hand-clasping in o� spring as a function of parental hand-clasping type. Parents
and o� spring without a preference have been omitted from the analysis.

O� spring

Males and females Males Females

Parents N (pairs) R L R L R L

RxR 75 38 (0.47) 43 (0.53) 17 (0.38) 28 (0.62) 21 (0.58) 15 (0.42)
RxL in total 132 64 (0.42) 88 (0.58) 33 (0.49) 35 (0.51) 31 (0.37) 53 (0.63)
LxL 92 35 (0.34) 69 (0.66) 16 (0.29) 40 (0.71) 19 (0.40) 29 (0.60)
R(F)xL(M) [62] 34 (0.47) 39 (0.53) 39 (0.58) 15 (0.42) 13 (0.35) 24 (0.65)
L(F)xR(M) [70] 30 (0.38) 49 (0.62) 12 (0.38) 20 (0.62) 18 (0.38) 29 (0.62)



RXL indicates that the mother shows LHC, and LXR indicates that the father shows
LHC). Data are also reported separately for male and female o� spring.

Statistical analysis shows that the proportion of LHC o� spring increases as the
number of LHC parents increases from none (53% LHC) to one (57% LHC) to two
(58% LHC) parents with LHC ( c 2 3,56, 2 df, p < 0.5). Chi-squared analysis also
shows nearly signi® cant di� erences between male children and parents and between
female children and parents (for further details see table 7).

The analysis of the family-size gives no further aspects.
Table 6 shows also the distribution of the various parental mating patterns (RXR,

RXL, LXR and LXL). Comparison of observed with expected values on the basis of
random mating shows no signi® cant di� erences ( c 2 1,9, 1 df, NS), showing that
mating is random and hence non-assortative.

The direct comparison of the parents and children, similar to Ferronato et al.
(1974) shows several signi® cant relationships: Between fathers and children, fathers
and sons (p < 0.05, df 1). The combination between mothers and children shows
no signi® cant value.

It is also possible to estimate the heritability (Falconer 1965). The analysis shows
a value of 28.2% suggesting a relative low genetic component. For handedness there
is a value of 76.8% (alpha < 0.05) (Reiss 1997) for further details.

4. Discussion
This study has reviewed the literature on family-studies of hand-clasping, and has

contributed some new data.
Twin data (Dahlberg 1926, Verschuer 1932, Martin 1975, Forrai and Bankovi

1983) as well as a great number of family studies (12 from 21) have provided little or
no evidence for a genetic component in hand-clasping. It is true that no simple
genetic mechanism could explain the family data. The author has shown recently
that twin data show a so-called laterality-speci® c e� ect and that distribution and
concordance is in all examined lateralized signs, i.e. hemispheric specialization,
handedness, footedness, eyedness, earedness, hand-clasping and arm-folding, the
same. So it seems impossible to prove a genetic control with the twin method
(Reiss 1997).

Nevertheless at least the ethnic di� erences may in¯ uence the manifestation of the
trait (Reiss 1998). But there is no strong relationship between handedness and hand-
clasping, suggesting the independence of hand-clasping (Reiss, Freye and Reiss 1997,
Reiss 1998) and a weak concept of l̀atent handedness’ proposed by Luria (1970) and
Sakano (1982). What is the origin of the asymmetrical distribution of non-func-
tional, postural asymmetries such as hand-clasping, arm-folding or leg-crossing?
Certainly it is conceivable that morphological di� erences between the hands may
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Table 7. Statistical analysis of the results of table 6 with the c 2-test.

Combinations df Males and females Males Females

RxR/RxL/LxL 2 3.56 5.18 4.94
RxR/RxL 1 0.50 1.27 4.71 p < 0.05
RxR/LxL 1 3.35 1.00 2.90
RxL/LxL 1 1.86 5.12 p < 0.05 0.10
R(F)xL(M)/

L(F)xR(M)
1 1.55 2.94 0.09



play a role in determining the direction of hand-clasping. So Freire-Maia (1976) and
Geschwind and Galaburda (1985) have suggested that hand-clasping and arm-fold-
ing have a morphological substrate. Freire-Maia (1976) assumes that hand-clasping
may be an idiosyncrasy due to or in¯ uenced by p̀hysical’ bilateral di� erences in
the hands. Freire-Maia and Freire-Maia (1968) have suggested a correlation between
the types of hand-clasping and the occurrence of the sesamoid bones in the hands.
The time of appearance and distribution of the sesamoid bones are hereditarily
determined traits (Sokolowska-Pituchowa and Miaskiewicz 1965). As shown by
Garn and Rohmann (1962, 1966) there is evidence that genetic factors control to
some extent most aspects of bone growth and genetic factors play a large role in
determining postnatal bone growth.

An adequate model of hand-clasping must also explain why, there are only slight
di� erences between the numbers of RHC and LHC individuals. Some data in the
literature and also the data reported here suggest a biological basis. It is possible to
summarize, all availabledata including this study, showing the following distribution
of LHC in the families in relation to the RXR, RXL and LXL-parents: 32% , 47%
and 59% ( c 2 467,78, 2 df, p < 0.0005). This documents a continuously statistical
signi® cant increase of LHC. Of course the increase is only small. The data are not
compatible with any simple, conventional Mendelian model, in which one allele
produces RHC and the other produces LHC, but they are similar to models based
on the concept of ¯ uctuating asymmetry which have been proposed for handedness
(Annett 1985, McManus 1985) and for arm-folding (McManus and Mascie Taylor
1979).

The family, populational and twin data presently available in the literature do not
permit the exclusion of some kind of genetic factors on hand-clasping. Of course, the
majority of the dataÐ on averageÐ are suggestive of a genetic basis of some kind,
although environmental in¯ uences are also evident. Like arm-folding, LHC runs in
families but also not strongly (Reiss 1997).

At the present stage of knowledge it is a very complex trait to study the relation-
ship between genetic and environmental factors.
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Zusammenfassung. Hand-clasping bezeichnet die bevorzugte Art des HaÈ ndeklatschens bei Individuen. In
dieser Arbeit wird die vorliegende Literatur zu Daten aus Familien- und Zwillingsstudien zusammenfass-
end dargestellt und es werden neue Daten mitgeteilt. In dieser Studie klatschen 55% der BevoÈ lkerung
bevorzugt mit der linken Hand, 44% mit der rechten und 1% gibt an, keine SeitenpraÈ ferenz zu haben bzw.
ist indi� erent. Familiendaten deuten an, daû es sich beim HaÈ ndeklatschen um ein genetisch determiniertes
Merkmal handeln koÈ nnte. Obwohl die Daten sich nicht direkt durch ein rezessives bzw. dominante,ns
Modell fuÈ r ein mendelndes Merkmal anpassen lassen, sind sie mit einem Modell kompatibel, das eine
¯ uktuierende Asymmetrie beruÈ cksichtigt, ein Modell das schon zur ErklaÈ rung der Erblichkeit der HaÈ n-
digkeit und des Armfaltens herangezogen wurde. Es ist moÈ glich, daû HaÈ ndeklatschen, wie z.B. Armfalten,
idiosynkratisch durch physikalisch begruÈ ndete bilaterale Unterschiede in den HaÈ nden bedingt oder
beein¯ uû t ist. Obwohl Umweltein¯ uÈ sse ebenfalls deutlich sind lassen alle Daten zusammen eine genetische
Basis vermuten.

ReÂ sumeÂ . Le croisement des doigts deÂ signe la manieÁ re preÂ feÂ rentielle par laquelle les individus les disposent
lorsqu’ ils serrent leurs mains l’une contre l’autre. Cet article passe en revue la litteÂ rature sur ce sujet
impliquant des donneÂ es familiales et geÂ mellaires et apporte de nouvelles donneÂ es. Dans cette eÂ tude, preÁ s
de 55% de la population croisent leurs doigts avec dominance aÁ gauche, 44% avec dominance aÁ droite et
les 1% restants n’expriment pas de lateÂ raliteÂ preÂ feÂ rentielle ou sont indi� eÂ rents. Les donneÂ es familiales
suggeÁ rent que le croisement des doigts peut eÃ tre sous controÃ le geÂ neÂ tique : bien que les donneÂ es ne s’ajustent
nettement aÁ aucun modeÁ le mendeÂ lien dominant ou reÂ cessif, elles sont compatibles avec un type de modeÁ le
mendeÂ lien dominant ou reÂ cessif, elles sont compatibles avec un type de modeÁ le eÂ voquant une asymeÂ trie
¯ uctuante, qui a eÂ teÂ utiliseÂ pour expliquer l’heÂ reÂ diteÂ de la lateÂ raliteÂ manuelle et du croisement des bras. Il est
possible que le croisement des doigts, comme celui des bras, puisse eÃ tre une idiosyncrasie due ou in¯ uenceÂ e
par les di� eÂ rences bilateÂ rales des mains. Toutes les donneÂ es rassembleÂ es suggeÁ rent une base geÂ neÂ tique bien
que les in¯ uences environnementales soient eÂ galement eÂ videntes.
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