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Abstract. The phenotypic diversity relating to some descriptive human features in a complex
with the basic personality traits, as well as the possible interactions between them were studied
in a sample of 945 individuals. Using a self-reported questionnaire, data were collected about
the following descriptive traits: hand dominance (left or right); hair on hand back; hairiness of
the middle phalanges, bent little finger and thumb flexibility. The basic characteristics of
personality — extraversion, agreeableness, conscientiousness, emotional stability and intellect/
imagination — were studied through the Goldberg’s “Big-Five factor markers, International
Personality Item Pool — IPIP” questionnaire, adapted to the Bulgarian population. The
frequencies of the investigated phenotypic groups and statistic relations were calculated by
usage of descriptive statistics and SPSS software. Statistically significant variations in the mean
values of the personality factors were observed in relation to the descriptive traits studied, as
follows: higher levels of conscientiousness and agreeableness in people with right hand
dominance (p = 0.025 and 0.05, respectively) and higher levels of emotional stability in people
with left hand dominance (p = 0.05); higher levels of emotional stability and lower levels of
extraversion in people with hair on hand back (p =0.012 and 0.06, respectively); higher levels of
intellect/imagination in people with hairiness of the middle phalanges (p = 0.00); higher levels
of conscientiousness and emotional stability in persons with a straight little finger (p = 0.004 and
0.05). The results of the investigation provide information on phenotypic variability regarding
the studied descriptive and behavior characteristics, as well as on the established correlations
between them. Future researches in this field would enrich the information concerning the
polymorphism in the human populations and the characteristics of their phenotypic profile.
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Introduction

The heredity and variability character-
ristic of Homo sapiens are the subject of study
in the human genetics. The manifestation of
human phenotypic characteristics is the
result of the expression of individual genes,
their interactions or the complex relationships
in the continuum "genotype - environment"
(Nikolova, 1994; 2000, Nikolova and
Boyadjiev, 2011; Ivanova et al., 2021). In most
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of the studies for the heritability and varia-
bility in humans, the attention of researchers
has been directed mainly to the reasons for
expression of various pathological processes.
The frequency and the way of manifestation
of the non-pathological descriptive mono-
genic and polygenic characteristics in human
populations are less studied (Aleksandrov,
2010; Ivanova et al., 2001; 2011). This is so
because of the growing role of medical
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genetics, but at the same time, the
peculiarities of psycho-emotionality and the
personality characteristics of the individual,
which could be described and studied by
methods of behavioral genetics, are also
important for the human health and well-
being. The investigation of the human
phenotypic diversity in the breadth of its
manifestations in different human popula-
tions is increasingly at the center of inter-
disciplinary approaches (Andreenko et al.,
2003a,b; Mladenova et al., 2003; Baker, 2004;
Malih et al., 2008; Alexandrov, 2010, etc.).
Not only the researchers in the field of
psychology are interested in the complex
personality characteristics (McCrae and
John, 1992; Goldberg, 2001; Goldberg et al.,
2006; Costa and McCrae, 2008; Aleksandrova
- Karamanova, 2016; Magyar et al., 2017), but
also those studying features of the human
genome and its role in the appearance of
complex behavioral phenotypes related to
the temperament and personality of indi-
viduals (Thibaut et al., 2005; Medland et al.,
2009; Adhikari et al., 2016; Zaidi et al., 2018).
In Bulgaria in recent decades, the attention of
anthropologists has been mainly directed to
interdependence between some anthropo-
physiological indications and social factors,
relationship between somatotype and some
functional parameters of psychological
efficiency, genetic and environmental
influences on morphological characteristics,
relation between body composition and
some social factors and habits in children and
adolescents (Nikolova and Petrov, 1982;
1986; Petrov et al., 1987; Nikolova, 1993; 1996;
1997; Nikolova and Susanne, 1996;
Andreenko et al., 2003a,b; Mladenova et al.,
2003; Nikolova and Boyadjiev, 2011). Studies
in the context of population behavioral
genetics are few and insufficient (Ivanova et
al., 2018a,b; Ivanova et al., 2021). This fact
motivates the aim of the present study,
which is pointed to: 1) characterizing the
phenotypic diversity in terms of selected
descriptive and behavioral traits in a human
population from Bulgaria and 2) examination
of the possible interactions in the manifes-
tation of the studied descriptive morpho-
logical and personality characteristics.
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Materials and Methods

Totally 945 individuals (70.9% women
and 29.1% men), aged between 16 and 90
years were included in the study.

In order to characterize the phenotypic
diversity, some descriptive features, the five
basic characteristics of personality and the
possible interactions between them were
investigated. Using a self-reported question-
naire, data were collected about the following
descriptive features of the human hand: hand
dominance (left or right); hair on back of
hand; hairiness of the middle phalanges, bent
little finger and thumb flexibility.

The basic characteristics of personality -
extraversion, agreeableness, conscientious-
ness, emotional stability and intellect/
imagination (openness to the experience) -
were studied through the Goldberg's “Big-
Five factor markers, International Personality
Item Pool - IPIP” questionnaire (Goldberg,
2001, ), adapted for the
Bulgarian population (Alexandrova-Karama-
nova, 2016).

Data were analyzed through the IBM SPSS
Statistics software package, version 22.0.
Descriptive statistics analyses (frequencies,
crosstabs), group statistics (mean levels,
standard deviation, standard error mean) and
the independent samples t-test were used.

Results

The frequency of occurrence of the studied
descriptive traits is presented in Table 1. As
could be seen, right hand dominance, absence
of the hair on the hand back, absence of the
hairiness of the middle phalanges, straight little
finger and thumb flexibility up to 30° were
characteristics with higher frequencies.

The mean levels of expression of extra-
version, agreeableness, conscientiousness,
emotional stability and intellect/imagination
(openness to the experience) are presented in
the Figure 1. Data from the study showed that
the mean values of the Big-five personality
traits ranged between 29.15 (for emotional
stability) to 40.25 (for agreeableness).

Statistical relationships found between the
both groups of traits are presented in Table 2.
Statistically significant variations in the mean
values of the personality factors studied were
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observed in relation to four of the studied
traits, as follows: hand dominance -
agreeableness, consciousness and emotional
stability; hair on the hand back—extraversion
and emotional stability; hairiness of the middle
phalange — intellect/imagination; little finger
shape—consciousness and emotional stability
(Table 2).

Discussion

Among the studied descriptive traits
under dominant genetic control were right
hand dominance in activity, presence of the
hair on the hand back and hairiness of the
middle phalanges, bent little finger and thumb
flexibility not more than 30°. The relevant
dominant alleles for these traits could be found
in the studied population in both homo and
heterozygous phenotypes.

The obtained data showed that in the
studied Bulgarian population there was a high
frequency of homozygous recessive allele
genotypes, determining the manifestation of
recessive signs such as: lack of hair on the hand
back; lack of hairiness of the middle phalanges
and presence of a straight little finger. This
demonstrated a high frequency of occurrence
of the indicated recessive alleles in both
homozygous and heterozygous combinations.
In contrast, the dominant alleles for presence of
hair on the hand back, hairiness of the middle
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phalanges and a bent little finger occurred at a
lower frequency in the studied population in
both homo and heterozygous phenotypes.

Data received for the studied Bulgarian
population concerning the investigated basic
personality traits showed higher levels of
agreeableness, conscientiousness and intellect/
imagination and lower levels of extraversion
and emotional stability. Although the socially
desirable characteristics lead to giving socially
desirable answers (Alexandrova-Karamanova,
2016), given the obvious results obtained for
individual behavior traits in the present study,
it could be assumed that they reflect the
characteristic of the personality within the
Bulgarian population.

Statistically significant relations were
found between the mean values of four of
studied descriptive features and the five
studied personality factors. They demonstrated
significance in dependences between: 1) higher
mean levels of agreeableness and conscious-
ness and right hand dominance; 2) lower mean
levels of emotional stability and right hand
dominance, lack of the hair on the hand back
and bent little finger; 3) higher mean levels of
consciousness and straight little finger; 4) lower
mean levels of extraversion and lack of the hair
on the hand back; 5) higher mean levels of
intellect/imagination and hairiness of the
middle phalanges.

Table 1. Distribution (in number and %) of the studied descriptive characteristics

Descriptive trait Type of manifestation N | Valid %
Right hand dominance 812 88.2
Hand dominance -
Left hand dominance 109 11.8
) Presence of the hair on the hand back 225 243
Hair on the hand back Absence of the hair on the hand back 700 75.7
. i Presence of the hairiness 290 31.7
Hairiness of the middle phalanges Absence of the hairiness 624 68.3
Straight little finger 673 72.7
Little finger shape - -
Bent little finger 253 27.3
Thumb fledbilit The thumb does not bend more than 30° | 613 66.6
b HexIby The thumb bends more than 30° 307 33.4
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Fig. 1. Mean expression levels of the studied personality characteristics

Table 2. Statistical association between the studied descriptive characteristics and the Big-five

personality traits
Descriptive trait Personality trait Type of manifestation Mean t (P)
Acrecableness Right hand dominance 40.30 1.936
& Left hand dominance 39.04 (0.05)
Hand dominance | Consciousness Right hand dorpmance 58.14 2244
Left hand dominance 36.49 (0.025)
. e Right hand dominance 28.87 -1.946
Emotional stability Left hand dominance 30.71 (0.05)
Presence of the hair on 016
Extraversion the hand back -1.852
Absence of the hair on 33.29 (0.06)
Hair on the hand the hand back )
back Presence of the hair on 30.42
Emotional stability the hand back - 2.525
Absence of the hair on 28.62 (0.012)
the hand back '

Hairiness of the

Presence of the hairiness 38.75 3.657

Intellect/Imagination

middle phalanges Absence of the hairiness 37.08 (0.00)
Consciousness Straight little finger 38.40 -2.875

Little finger shape Bent little finger 36.87 (0.004)
Emotional stability Straight little finger 29.49 -1.965

Bent little finger 28.15 (0.05)

Conclusion

The complexity of the net of factors, impor-
tant for a particular human phenotype expression,
is under the control of different genes and depends
on interaction among them and their specific
activity environment. Investigations on the nature

and the basis mechanisms for the complex
manifestation of different descriptive and behavior
characteristics would contribute to more detailed
investigations of the phenotypic diversity in
human populations and to the more complete
description of their anthropo-genetic profile.
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