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Name, Sex, Age

Answer the following questions carefully. Answer by drawing a circle around

the appropriate set of letters appearing to the right of each question.

I.  Which hand do you use for performing the following activities?
a: exclusively right hand d: usually left hand
b: usually right hand e: exclusively left hand
c: both hands equally often
{1} for writing a letter with a pencil
(2) for eating with chopsticks (hashi in Japanese)
(3)  for throwing a ball
(4) for playing a game requiring the use of a racquet
(58) for holding a toothbrush while cleaning teeth
(6) for dealing cards
{7) for striking with @ hammer
(8) for holding scissors to cut paper
(9) for cutting with a knife
(10) for opening a bottle with a opener
(11) for threading a needle
(12) for combing your hair
(13) which hand do you put on top of a snow shovel?
Il. Do you consider yourself to be right-handed or left-handed?
a: strongly right~handed d: weakly left-handed
b: weakly right-handed
¢t mixed~-handed

e: strongly left-handed

111, Have you been forced to change from using the left hand ta using the
right hand in the earty of your life?
a: yes b: no c: unknown

IV. Are there any left-handed members in your family?

a: yes b: no
If yes, who?
a: father b: mother c: sibling(s) d: others

Fig. 1. The handedness inventory employed in the
present study
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-26 20 -15 -17  -10 ° +10 20 +26
HANDEDNESS i
0 -
Fig. 2. Distribution of the handedness score of -
2159 males and 2123 females. The solid lines Q
indicate the number of male subjects while the § 120 1
broken lines indicate that of female subjects. W i
With regard to hand preference, each of thirteen w
items was scored on a 5 point scale with an 201
“exclusively” answer receiving 2 points, a
“usually” answer 1 point, and a “no preference” 10
answer, no points. Right answers were assi-
gned negative values, and left answers positive AAA
values. An overall handedness score was deri- 2‘6 2'0 1'0 j J T
. . . - - - 0 +10 +20 426
ved by summing the point totals on all thirteen
items. Thus, the range of possible scores ran HANDEDNESS
from —26 (extreme right handedness) to +26 Fig. 3. Distribution of the handedness score of
(extreme left handedness). 220 twins.
Table 1. The distribution of handedness in the present sample
(A) Singletons
Left-handed Mixed-handed Right-handed Total
Males 87(4.03) 99(4.56) 1973(91.38) 2159
Females 50(2.36) 72(3.39) 2001(94.25) 2123
Totals 137(3.20) 171(3.99) 3974(92.81) 4282
(B) Twins
MZ 4(3.2) 2(1.6) 118(95.2) 124
DZ 4(4.2) 3(3.1) 89(92.7) 96
Totals 8(3.6) 5(2.3) 207(94.1) 220
Males 1(1.0) 2(2.0) 95(96.9) 98
Females 7(5.7) 3(2.3) 112(91.8) 122

Percentages are given in parentheses.
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Table 2. The reported handedness of individuals having been subjected to handedness

conversion
(A) Singletons

Left-handed

Mixed-handed

Right-handed Total

Males 72(48.1) 44(23.3) 73(38.6) 189
Females 46(25.6) 44(24.4) 90(50.0) 180
Totals 118(32.0) 88(23.8) 163(44.2) %69
(B) Twins

MZ 3(16.7) 1(5.6) 14(77.8) 18

DZ 3(42.9) 1(14.3) 3(42.9) 7
Totals 6( 24.0) 2(8.0) 17(68.0) 25
Males 1(11.1) 0(0.0) 8(88.9) 9
Females 5(31.3) 2(12.5) 9(56.3) 16

Percentages are given in parentheses.
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Table 3. The reported handedness of individuals with and without a family history
of left-handedness
(A) Singletons
Left-handed Mixed-handed Right-handed Total
Males familial 7(8.0) 14(14.1) 248(12.6) 269(12.5)
non-familial 80(92.0) 85(85.9) 1725(87.4) 1890(87.5)
total 87 99 1973 2159
Females familial 15(30.0) 24(33.3) 234(11.7) 273(12.9)
non-familial 35(70.0) 48(66.7) 1767(88.3) 1850(87.1)
total 50 72 2001 2123
(B) Twins
MZ familial 2(50.0) 0(0.0) 8(6.8) 10(8.1)
non-familial 2(50.0) 2(100.0) 110(93.2) 114(91.9)
total 4 2 118 124
DZ familial 000.0) 0(0.0) 13(14.6) 13(13.5)
non-familial 4(100.0) 3(100.0) 76(85.4) 83(86.5)
total 4 3 89 96
Percentages are given in parentheses.
Table 4. The distribution of handedness by self-classification.
Singleton Twin
Male Female Total MZ DZ Total -
Strongly right-handed 1753 1781 3534 (82.5) 104 81 185(84.1)
Weakly right-handed 262 242 504 (11.8) 15 9 24(10.9)
Mixed-handed 35 44 79(1.8) 1 3 4(1.8)
Weakly left-handed 69 39 108(2.5) 3 2 5(2.3)
Strongly letf-handed 40 17 57(1.3) 1 1 2(0.9)
Total 2159 2123 4282 124 96 220
Percentages are given in parentheses.
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Table 5. Mean points of hand preference for each item

Singleton Twin

Male Female Total MZ DZ Total
writing —1.94 —1.97 —-1.95 —1.94 —-1.99 —1.96
eating —1.89 —-1.91 —1.90 —1.87 —1.96 —1.90
scissors —1.74 —1.86 —1.80 —1.84 —1.81 —1.83
racquet -1.73 —1.86 —1.79 —1.85 —1.80 —1.83
knife -1.72 —1.85 -1.78 —1.89 —1.85 —1.87
hammer —1.66 —-1.78 -1.72 —1.80 —~1.72 ~1.76
throwing -1.65 ~1.73 —-1.69 —1.83 —1.76 —1.80
opener ~1.59 —1.74 —1.67 —1.76 ~1.72 —1.74
toothbrush —1.55 —1.66 —1.61 —1.66 —1.68 —1.67
threading ~1.60 —1.61 —1.60 -1.71 -1.69 -1.70
dealing cards —1.45 —1.54 —1.49 —1.60 —1.50 —1.56
combing —1.29 —1.25 —1.27 —1.60 —1.47 —1.54
snow shovel -1.11 —1.26 —1.18 —1.40 -1.21 -1.32
Total -1.61 —1.69 —1.65 —-1.75 —1.70 -1.73

Every item was scored on a 5 point scale (see note to Fig. 2).

Tale 6. The distribution of handedness points on each item for 4282 singletons

and 220 twins

619

-2 -1 0 +1 +2
writing S 4184(97.71) 58(1.35) 4(0.09) 7(0.16) 29(0.68)
T 217(98.64) 1(0.45) 0 0 2(0.91)
eating 4108(95.94) 69(1.61) 23(0.54) 9(0.21) 73(1.70)
210(95.45) 6(2.73) 0 0 4(1.82)
scissors 3865(90.26) 208(4.86) 62(1.45) 27(0.63) 120(2.80)
205(93.18) 6(2.73) 2(0.91) 0 7(3.18)
racquet 3931(91.80) 134(3.13) 50(1.17) 18(0.42) 149(3.48)
208 (94.55) 3(1.36) 0 1(0.45) 8(3.64)
knife 3911(91.34) 145(3.39) 55(1.28) 23(0.54) 148(3.46)
212(96.36) 0 2(0.91) 0 6(2.73)
hammer 3727(87.04) 262(6.12) 96(2.24) 27(0.63) 170(3.97)
200(90.91) 8(3.64) 2(0.91) 0 10(4.55)
throwing 3656(85.38) 342(7.99) 61(1.42) 28(01.65) 195(4.55)
202(91.82) 5(2.27) 6(2.73) 0 7(3.18)
opener 3551(82.93) 391(9.13) 141(3.29) 42(0.98) 157(3.67)
194 (88.18) 13(5.91) 4(1.82) 0 9(4.09)
toothbrush 3432(80.15) 376(8.78) 271(6.33) 42(0.98) 161(3.76)
191(86.82) 6(2.73) 12(5.45) 1(0.45) 10(4.55)
threading 3571(83.40) 264 (6.17) 138(3.22) 64(1.49) 245(5.72)
: 195(88.64) 9(4.09) 3(1.36) 1(0.45) 12(5.45)
dealing cards  3371(78.72) 373(8.71) 128(2.99) 102(2.38) 308(7.19)
188(85.45) 7(3.18) 3(1.36) 3(1.36) 19(8.64)
combing 2377(55.51) 995(23.24) 728(17.00) 59(1.38) 123(2.87)
160(72.73) 30(13.64) 23(10.45) 3(1.36) 4(1.82)
snow shovel 2565 (59.90) 740(17.28) 487(11.37) 180(4.20) 310(7.24)
153(69.55) 21(9.55) 23(10.45) 9(4.09) 14(6.36)

S and T designate singleton and twin respectively. Percentages are given in parentheses.
With respect to handedness points on each item, see note to Fig. 2.
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Table 7. The distribution of handedness points on each item for 214 converted individuals
(206 singleton and 8 twins) who had more than minus twelve points

-2 -1 0 +1 + 2
writing S 159(77.2) 24(11.7) 4(1.9) 4(1.9) 15(7.3)
T 7 0 0 0 1
eating 119(55.8) 16(7.8) 9(4.4) 7(3.4) 55(26.7)
5 2 0 0 1
scissors 62(30.1) 17(8.3) 15(7.3) 19(9.2) 93(45.1)
3 0 0 0 5
racquet 52(25.2) 7(3.4) 17(8.3) 12(5.8) 118(57.3)
1 0 0 1 6
knife 36(17.5) 15(7.3) 17(8.3) 2009.7) 118(57.3)
3 0 1 0 4
hammer 21(10.2) 8(3.9) 22(10.7) 2009.7) 135(65.5)
1 0 0 0 7
throwing 27(13.1) 11(5.3) 13(6.3) 17(8.3) 138(67.0)
0 0 1 0 7
opener 21(10.2) 13(6.3) 26(12.6) 21(10.2) 125(60.7)
0 0 0 0 8
toothbrush 31(15.0) 11(5.3) 35(17.0) 22(10.7) 107(51.9)
1 0 0 0 7
threading 2009.7) 7(3.4) 21(10.2) 21(10.2) 137(66.5)
0 0 0 1 7
dealing cards 36(17.5) 15(7.3) 18(8.7) 26(12.6) 111(53.9)
0 0 0 0 8
combing 14(6.8) 9(4.4) 54(26.2) 36(17.5) 93(45.1)
1 0 2 2 3
snow shovel 2009.7) 5(2.4) 28(13.6) 40(19.4) 113(54.9)
0 1 1 1 5

S and T designate singleton and twin respectively. Percentages are given in parentheses.
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T28.6% (248) Thoi, Ihsiz—BEADES
LIZIZABED /Sy - THBLEBELLD.
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Ev 2y, METEE, PORFREOEFERIN
SEEEFFS 2V UFEFREBELEETA L
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Table 8. The distribution of handedness points on each item for 165 singletons and 7
twins who considered themselves to be strongly or weakly left-handed

-2 -1 0 +1 +2
writing S 115(69.7) 17(10.3) 3(1.8) 6(3.6) 24(14.5)
T 5 0 0 0 2
eating 81(49.1) 10(6.1) 7(4.2) 7(4.2) 60(36.4)
3 1 0 0 3
scissors 41(24.8) 10(6.1) 9(5.5) 19(11.5) 86(52.1)
1 0 0 0 6
racquet 20(12.1) 5(3.0) 10(6.1) 8(4.8) 122(73.9)
1 0 0 1 5
knife 17(10.3) 9(5.5) 10(6.1) 12(7.3) 117(70.9)
1 0 1 0 5
hammer 9(5.5) 5(3.0) 9(5.5) 17(10.3) 125(75.8)
1 : 0 0 0 6
throwing 10(6.1) 7(4.2) 7(4.2) 8(4.8) 133(80.6)
0 0 3 0 4
opener 15(9.1) 8(4.8) 6(3.6) 20(12.1) 116(70.3)
0 0 1 0 6
toothbrush 23(13.9) 5(3.0) 22(13.3) 17(10.3) 98(59.4)
1 0 1 0 5
threading 15(9.1) 6(3.6) 6(3.6) 14(8.5) 124(75.2)
1 0 0 1 5
dealing cards ~ 20(12.1) 8(4.8) 11(6.7) 21(12.7) 105(63.6)
0 0 0 0 7
combing 7(4.2) 4(2.4) 31(18.8) 30(18.2) 93(56.4)
0 0 4 1 2
snow shovel 13(7.9) 6(3.6) 14(8.5) 29(17.6) 103(62.4)
0 0 2 1 4

S and T designate singleton and twin respectively. Percentages are given in parentheses.
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Table 9. The handedness (by our classification) of individuals using the left hand
exclusively or usually for performing each activity

Right-handed Mixed-handed Left-handed Total
writing 1(2.8) 3(8.3) 32(88.9) 36
eating 2(2.4) 10(12.2) 70(85.4) 82
scissors 7(4.8) 31(21.1) 109(74.1) 147
racquet 3(1.8) 43(25.7) 121(72.5) 167
knife 2(1.2) 38(22.2) 131(76.6) 171
hammer 3(1.5) 66(33.5) 128(65.0) 197
throwing 22(9.9) 74(33.2) 127(56.9) 223
opener 15(7.5) 52(26.1) 132(66.3) 199
toothbrush 34(16.7) 55(27.1) 114(56.2) 203
threading 102(33.0) 75(24.3) 132(42.7) 309
dealing cards 212(51.7) 89(21.7) 109(26.6) 410
combing 18(9.9) 47(25.8) 117(64.3) 182
snow shovel 289(59.0) 81(16.5) 120(24.5) 490

Percentages are given in parentheses.
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Abstract

A handedness questionnaire was administered to 4700 Japanese senior high school students
The questionnaire consisted of questions about hand preference for thirteen items, about wheth-
er they considered themselves to be right-handed, mixed-handed or left-handed, about a potential
experience of forced conversion from left-hand usage to right-hand usage in childhood, about a
family history of left-handedness, and about whether they were monozygotic (MZ) or dizygotic
(DZ) twin pairs. Completely filled questionnaires were obtained from 4282 singletons (2159
males and 2123 females) and 220 individuals of twins (62 MZ and 48 DZ twin pairs). The
results indicated that the incidence of left-handedness in the singleton population was 3.2%
and that of non-right-handedness (which includes mixed- and left-handedness) was 7.2%, these
being higher in males than in females. However, the proportion of converted right-handers was
greater in females than in males. When the number of converted right-handers was added to that
of present non-right-handers, the incidence of non-right-handedness increased to 11%. This
tendency in the singleton population was also observed in the twin population, except that
females were slightly more likely to be left-handed than males in twins. DZ twins tended to be
left-handed slightly more frequently than did MZ twins. There was a significant relation between
handedness and familial sinistrality in singletons. Non-right-handers had sinistrality in their
family more frequently than right-handers, particularly females. Such relationship found in
singletons was absent in twins. Regarding each item, the incidences of individuals who use the left
hand for writing and eating were only 0.8% and 1.9% in singletons. These rates were much lower
than those of any of the other eleven activities. This tendency was also found in twins. The

finding suggests that social custum to force the use of the right hand for writing and eating still
remains in Japan.




