
Institute of Experimental Morphology and Anthropology

Acta morphologica et anthropologica, 8
Sofia*2003

Functional Asymmetry of the Upper Limbs 
in Bulgarians from North Bulgaria
Zl. Filcheva
Institute of Experimental Morphology and Anthropology, Bulgarian Academy of Sciences, Sofia

The hand clasping and arm folding types of 770 men and 741 women, aged 30-39, from North-West, 
North Central and North-East Bulgaria have been studied. In the males the L-hand clasping and arm 
folding types are prevalent while in the women it is the R-hand clasping and the L-arm folding types that 
are more common. The territorial variations in both sexes with regard to both types of asymmetry are sta
tistically insignificant. The intersexual differences are more clearly pronounced in hand clasping. A sta
tistically insignificant correlation between hand clasping and arm folding has been established.
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Introduction

Hand clasping (interlocking the fingers of the hands) and arm folding (crossing of 
arms on the chest) represent some of the main tests for studying functional asym
metry in the human as an expression of the functional asymmetry of the brain. The 
study of the functional asymmetry of the upper limbs is of major importance since 
it is related to active perception which is to a large extent attributed to hands. It is 
one of the main sources of sensory cognition and hence of abstract thinking and 
psychological development of the human as a whole.

Lutz [14] was the first to describe two types of interlocking of the fingers. In 
one case the right thumb is situated over the other fingers and is defined as the R- 
type and in the other it is the left thumb that is in the same position and this is the L- 
type. Analogous are the cases in crossing the arms noted by W i е n e r [19]. Quite a 
number of authors show an interest towards this problem starting from the early 
20th century up to our day. Their interests have been directed towards the determi
nation of the factors accounting for these asymmetries, their interrelation, the sex, 
age and racial influences on them. A unified explanation as to their nature is not 
found even now, however. Lutz himself [14] as well as a variety of other authors 
[5, 6, 15, 20] support the hypothesis of their genetic predetermination. Others state 
that there are no proofs of such a control [4, 19]. According to L o u r i e [13] arm 
folding as opposed to hand clasping is of a lesser value as an anthropological 
marker and that the genetic control is more evident in hand clasping. Lai and 
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Wa 1 s h [11] suggest that these are more of a habit rather than genetic predetermi
nation. Leguebe[12] mentions about a combined influence of the factors in de
termining the hand clasping type. According to some authors sex and age do not 
exert an influence on the asymmetries under study [1, 7] while according to others 
they do [15]. A number of authors do not find correlation between the hand clasping 
and arm folding types [1, 16, 17, 19]. Others insist on a significant correlation be
tween them [9,10]. S a r n a et al. [18] based on literature data prove statistically that 
asymmetry in hand clasping and arm folding is not an arbitrary phenomenon.

In our country there is a scanty amount of studies on this problem. Boev and 
T o d o r o v [2] have investigated a total of 2638 persons of three ethnic groups and 
have found a very high percentage of the R-hand clasping type especially in the Bul
garians. M u t a f o v [21] has studied a control group of 1500 healthy children with a 
predominant L-hand clasping type. K a r e v [8] has surveyed 2100 students later and 
has also found a higher per cent of the L-type in both asymmetries.

The aim of the present study is to establish the frequency of the hand clasping 
and arm folding types in Bulgarians from the three parts of North Bulgaria — 
North-West, North Central and North-East Bulgaria, to take into account the terri
torial variability, the intersexual differences and looking for a correlation between 
these two types of asymmetry.

Material and Methods

A total of 1511 Bulgarians of both sexes (770 men and 741 women) aged 30-39, from 
the three regions of North Bulgaria — North-West, North Central and North-East 
Bulgaria have been studied. In the boundaries of the regions under study four ad
ministrative districts — Montana, Lovech, Rousse and Varna are situated (accord
ing to the administrative-territorial division of Bulgaria since 1987). The studied 
persons originate from these districts and live there. This study was conducted in 
unison with the National Programme “Anthropological Characterization of the 
Bulgarian People” (1989 — 1993) carried by the Department of Anthropology in 
IEMA at the Bulgarian Academy of Sciences. It was performed using the conven
tional methods [3, 4, 12], with %2-test applied for comparing the populations under 
study.

Results and Discussion

Hand clasping

The L-type is prevalent in the males as a whole for North Bulgaria, while in women 
it is the R-type that is more common. The intersexual differences are statistically 
significant (Table 1). In the males from all three parts of North Bulgaria the L-type 
is predominant whose percentage grows from the West to the East. The territorial 
differences are statistically insignificant. In the women from North-West and North- 
East Bulgaria the L-type is prevailing while in those from the North Central Part the 
percentage of the R-type is higher. The territorial differences are statistically in sig
nificant (Table 2).

116



Tablel. Percent distribution of hand clasping types among a population of North Bulgaria

Sex
R- type L- type

Total

n % n %

Males 344 44.68 426 55.32 770

Females 376 50.74 365 49.26 741

Both sexes 720 47.65 791 52.35 1511

X2 = 5.82 > 3.84, k=l,P < 0.05

Table 2. Comparison of the frequencies of hand clasping types among the three regions of North 
Bulgaria

Region Sex R -type L-type Total Comparison 
groups

X2 0.05

k=l

n % n %

1. North - West Bulgaria Males 139 46.18 162 53.82 301 Males

Females 137 48.58 145 51.42 282 1-2 0.02

2.North Central Bulgaria Males 97 46.41 112 53.59 209 1-3 1.04

Females 109 55.33 88 44.67 197 2-3 0.93
3. North - East Bulgaria Males 108 41.54 152 58.46 260 Females

Females 130 49.62 132 50.38 262 1-2 2.39
Total North Bulgaria Males 344 44.68 426 55.32 770 1-3 0.11

Females 376 50.74 365 49.26 741 2-3 1.52

T a b 1 e 3. Percent distribution of arm foldihg types among a population of North Bulgaria

X2 = 0.00 < 3.84, k-1, P > 0.05

Sex
R-type L-type

Total

n % n %

Males 342 44.42 428 55.58 770

Females 328 44.26 413 55.74 741

Both sexes 670 44.34 841 55.66 1511
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T a b 1 е 4. Comparison of the frequencies of arm folging types among the three regions of North 
Bulgaria

Table 5. Percent distribution of hand clasping / arm foldihg combinations among the three regions 
of North Bulgaria

Region Sex R- type L- type Total Comparison 
groups

X20.05

fc=l
n % n %

1. North - West Bulgaria Males 142 47.18 159 52.82 301 Males
Females 120 42.55 162 57.45 282 1-2 3.62

2.North Central Bulgaria Males 80 38.28 129 61.72 209 1-3 0.02

Females 80 40.61 117 59.39 197 2-3 3.27
3. North - East Bulgaria Males 120 46.15 140 53.85 260 Females

Females 128 48.86 134 51.14 262 1-2 0.11

Total North Bulgaria Males 342 44.42 428 55.58 770 1-3 2.44

Females 328 44.26 413 55.74 741 2-3 3.43

Sex
RR RL LR LL

n % n % n % n %

Males 165 21.42 179 23.25 176 22.86 250 32.47 770

Females 153 20.65 222 29.96 175 23.62 191 25.77 741

Both 318 21.05 401 26.54 351 23.23 441 29.18 1511

X2 =12.41 >7.82, *=3,P< 0.05

Table 6. Comparison of the frequencies of hand clasping / arm folging combinations among the three 
regions of North Bulgaria

Region Sex RR RL LR LL Total Comparison 
groups

X20.05 
*=3

n % n % n % n %

1. North-West Males 67 22.26 72 23.92 74 24.58 88 29.24 301 Males

Bulgaria

Females 50 17.73 87 30.85 70 24.82 75 26.60 282 1-2 4.68

2.North Central Males 43 20.57 54 25.84 37 17.70 75 35.89 209 1-3 1.30

Bulgaria

Females 46 23.35 62 31.47 34 17.26 55 27.92 197 2-3 4.56

3. North - East Males 55 21.15 53 20.39 65 25.00 87 33.46 260 Females

Bulgaria

Females 57 21.76 73 27.86 71 27.10 61 23.28 262 1-2 4.98

Total North Males 165 21.42 179 23.25 176 22.86 250 32.47 770 1-3 4.77

Bulgaria

Females 153 20.65 222 29.96 175 23.62 191 25.77 741 2-3 6.31
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Table 7. Relationship between hand clasping and arm folging among a population of North Bulgaria

Hand clasping

Arm folding

right left total

Right 318 401 719

Left 351 441 792

Total 669 842 1511

X2 = 0.01 <3.84, k=l,P> 0.05

Arm folding

In both sexes for North Bulgaria as a whole the L-type is prevalent with percentages 
of distribution almost equal. Intersexual differences are not observed (Table 3). In 
both sexes from all three parts of North Bulgaria the L-type is prevalent with a high
est percentage in North Central Bulgaria. The women from North-East Bulgaria are 
with close R- and L-types percentages in value. The territorial differences are statis
tically insignificant (Table 4).

The percent distribution of the combinations between the R- and L-types of 
hand clasping and arm folding has been traced. Very often a combination of one of 
two tests with right domination, and for others — with a left one is found. In the 
males as a whole for North Bulgaria the per cent of the combination between the L- 
type of hand clasping and the L-arm folding type is highest (LL). In the women it is 
the combination between the R-hand clasping type and the L-arm folding one that 
is more common (RL). The intersexual differences are statistically significant (Table 
5). This tendency is preserved also in the territorial distribution of the combinations 
in both sexes where the differences are statistically insignificant (Table 6). The

%

Fig. 1. Comparative data about the frequency of the hand clasping in Bulgarians
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Fig. 2. Comparative data about the frequency of the arm folding in Bulgarians

sought correlation between hand clasping and arm folding is statistically insignifi
cant (Table 7). The data yielded by the present study are closest to of the ones ob
tained by Mutafov and Karev (Fig.l, 2).

Conclusion

In the males from North Bulgaria the L-hand clasping and arm folding types are 
predominating, while in the women from North Bulgaria it is the R-hand clasping 
and the L-arm folding types that are more common. Intersexual differences are 
found in hand clasping and especially in the combinations between the hand clasp
ing and arm folding types. The territorial variations of the frequency of the hand 
clasping and arm folding types are statistically insignificant in both sexes. A statisti
cally insignificant correlation between these two types of asymmetry has been re
corded.
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