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Abstract.  The present study aimed to analyze the human phenotypic manifestation of AB0 and Rh blood groups,
descriptive features cleft in chin, freckles, hairline, eyebrow shape, dimples, earlobes and the basic characteristics of
personality extraversion, agreeableness, consciousness, emotional stability and intellect/imagination and the possible
relations  between them.  About  950  individuals  were  included  in the  study.  The frequencies  of  the investigated
phenotypic groups were calculated by usage of descriptive statistics. The results obtained were analyzed by SPSS
software.  Statistically  significant  relationships  were  found  between some  of  the  studied  human immunological,
descriptive and behavior features as follows: lower levels of emotional stability in people with Rh+ blood groups
(P<0.05); higher levels of agreeableness and consciousness in people without cleft in chin (P=0.003, P=0.001) and in
persons with separeted eyebrows (P=0.03, P=0.008); higher levels of emotional stability in people with straight line
of hair (P<0.05); higher levels of consciousness in people without dimples and higher levels of intellect/imagination
in people with dimples (P<0.05); higher levels of agreeableness and intellect/imagination in people with a free ear
lobe (P=0.004,  P=0.02).  No statistically significant differences were detected between blood groups of the AB0
system and the presence of freckles on the face from one side and the mean values of the personality characteristics
by the other  hand.  The present  study reveals  interesting relationships between various human traits  based on a
complex approach. It could be used as an appropriate model for other future studies of human phenotypic diversity.
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Introduction
Human genetics studies the heredity and variability which are characteristic of Homo sapiens.

The subject of studies is a variety of human traits that are under the control of individual genes or
are  the  result  of  complex  interactions  of  genotype  and  environment  (Mitkovska et  al.,  2019;
Dzhoglov et al., 2021; Ivanova et al., 2021). The attention of scientists is focused mainly on the so-
called pathological heredity and the studies dedicated to the inheritance of normal traits in human
populations are less (Alexandrov, 2010; Ivanova et al., 2001; 2011). This interest can be explained
by the growing role of medical genetics and its importance to the well-being of humanity. The
human phenotypic diversity is the subject of studies for human population and formal genetics. The
relationships  between different,  mainly monogenic,  traits,  and the more complicated phenotypic
characteristics of the human personality are of particular interest to the researchers of the human
behavior.  This is  the reason why the relations  between well-studied components of the genetic
constitution  and  significant  phenotypic  behavioral  features  are  increasingly  at  the  heart  of
interdisciplinary research (Borinskaya  & Rogaev, 2000; Hill et al., 2002; Baker, 2004; Luchinin,
2005; Malykh et al., 2008; Alexandrov, 2010, etc.). From the psychology point of view, the basic
characteristics of the personality, the approaches for their characterization and their frequency of
manifestation in different human populations have been studied by a number of authors (McCrae &
John, 1992; Pervin & John, 2001; Goldberg, 1990; 1992; 2001; Costa & McCrae, 1992a; b; 2008;
Goldberg et al., 2006; Alexandrova-Karamanova, 2016; Magyar et al., 2017). Although there are
data in the literature on some studies on candidate genes or descriptive characteristics in humans
that could be associated with individual behavioral characteristics (Reedy et al., 1971; Wiedemann,
1990; Reiss, 1999; Bastiaens et al., 2001; Thibaut et al., 2005; Medland et al., 2009; Adhikari et al.,
2016;  Zaidi  et  al.,  2018),  in  Bulgaria  similar  interdisciplinary  research  has  hardly  been  done
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(Ivanova et al., 2018a; b). This fact motivates the purpose of the present study: 1) to characterize the
found phenotypic diversity in the group of participants in terms of some immunological, descriptive
and behavior traits and 2) to look at possible relationships between them.

Material and Methods
Totally 945 individuals were studied in order to characterize the phenotypic diversity in the

frequency  of  the  human  AB0  and  Rh  blood  groups,  some  descriptive  features  and  the  basic
characteristics of personality, as well as the possible relations between them. The persons included
in the study (70.9% women and 29.1% men) were between 16 and 90 years old with average age
32.3 years. AB0 and Rh blood groups were reported by the participants themselves after having
conclusions  from a clinical  laboratory.  Using a  self-reported  questionnaire,  data  were collected
about the following descriptive features: cleft in chin; freckles; hairline; eyebrow shape; dimples
and  earlobes.  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
(Goldberg, 2001, http://ipip.ori.org/), adapted for the Bulgarian culture (Alexandrova-Karamanova,
2016). 

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

Results
Concerning the AB0 blood groups' system, the results of our study showed that: 30.5% of the

participants were with 0; 37% - with A; 18.7% - with B and 13.8% - with AB blood groups.
As for the Rh blood groups, the data show that 79.6% of the persons included in the study

have Rh+ and 20.4% - Rh- factor (Fig. 1). 
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Fig. 1. Distribution of the AB0 and Rh blood groups within the studied individuals.

The data about the studied descriptive characteristics (cleft in chin, freckles, hairline, eyebrow
shape, dimples, earlobes) and their frequencies in % is presented in Fig. 2. As could be seen from
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the figure, the absence of cleft in chin (82.2%), freckles (85%), widow peak (64%) and dimples
(64.1%), as well as the presence of separated eyebrows (88.9%) and free earlobes (71.8%) were
with higher frequencies among the compared features pairs.
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Fig. 2. Distribution (in %) of the studied descriptive characteristics cleft in chin,
freckles, hairline, eyebrow shape, dimples, earlobes.

The Big-five personality traits’ scales range from a minimum of 10 to a maximum 50 (Table
1).  The  mean  values  (M)  found  in  our  study  concerning  the  extraversion,  agreeableness,
conscientiousness, emotional stability and intellect/imagination were as follows: 32.98 (SD=7.91);
40.25 (SD=6.35); 37.99 (SD=7.11); 29.15 (SD=9.17) and 37.58 (SD=6.35), respectively. According
to the data obtained, agreeableness was most and emotional stability - lest pronounced (M=29.15) -
Table 1.

Table 1. Number of individuals (N), minimum, maximum and mean values found concerning
the studied personality traits.

Extraversion
Agreeable-

ness
Conscientio-

usness
Emotional
stability

Intellect/
Imagination

N
Valid 915 918 914 910 909
Missing 30 27 31 35 36

Mean 32.98 40.25 37.99 29.15 37.58
Median 33.00 41.00 39.00 29.00 38.00
Mode 32 39 39 31 35
Std. Deviation 7.906 6.351 7.108 9.166 6.353
Minimum 10 11 15 10 10
Maximum 50 50 50 50 50

Also, individual results were classified into five groups (Fig. 3): individuals with low, somewhat
low, average, somewhat high, and high expression of the respective personality trait. As could be seen
from the figure, 45.2% of the participants in the study were agreeable (or somewhat agreeable); 64.1%
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were conscientious (or somewhat conscious); 44.3% had high or somewhat high intellect/imagination;
21.4% were (somewhat) extraverted and 33.0% were (somewhat) emotionally stable (Fig. 3).
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Fig. 3. Level of expression (% - valid percent) of the personality factors in the studied sample.

Statistically significant variations in the mean values of the personality factors studied were
observed in relation to six of the studied traits, as follows: Rh factor - emotional stability; cleft in
chin  –  agreeableness  and  consciousness;  hairline  -  emotional  stability;  eyebrow  shape  -
agreeableness  and  consciousness;  dimples  -  consciousness  and  intellect/imagination;  earlobes  –
agreeableness and intellect/imagination (Table 2).

Discussion
Phenotypic variations that occur in humans are a result of the gene expression, the complicated

interactions between different genes and interactions between the genotype and environment. 
The complexity of the relationships between many factors that have significant value for the

expression  of  a  particular  phenotypic  spectrum  of  immunological,  descriptive  and  behavioral
characteristics  in  humans  is  obvious.  Investigations  of  their  nature  and  mechanisms  for  their
implementation would be useful in studying the phenotypic diversity in human populations and in
the characterizing their anthropological and genetic profile.

From a clinical perspective, the AB0 is the most important blood groups antigen system. The
results  obtained  in  our  study  support  and  complement  the  pre-existing  knowledge  about  the
distribution of AB0 blood system among the Bulgarian population (Ivanova et al., 2001; Popov et
al. 2012). Concerning the relationships with the studied personality factors, there were not found
statistically  significant  relations  in  the  present  study between  their  mean  values  and the  blood
groups 0, A, B or AB. In contrast, data of our study showed lower levels of emotional stability in
people with a positive Rh factor (P<0.048) – Fig. 1, Table 2.

The frequency of manifestation of the descriptive characteristics gives the information about
the spectrum of the phenotypic diversity among the studied individuals. The available data show
that most of the participants do not have as distinctive features cleft in chin, freckles, widow peak,
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dimples, joined eyebrows and attached ear lobe (Fig. 2). 

Table 2.  Statistical associations between the human AB0 and Rh blood groups, the studied
descriptive characteristics, and the Big-five personality factors.

Features studied Personality trait
Type of

manifestation
N Mean t (P)

Rh blood group Emotional stability
Rh+ 434 28.77

-1.983 (0.048)
Rh- 110 30.65

Cleft in chin
Agreeableness

Presence 174 38.98
-2.968 (0.003)

Absence 709 40.58

Consciousness
Presence 176 36.49

-3.306 (0.001)
Absence 704 38.34

Hairline
(Widow peak)

Emotional stability
Presence 316 28.25

-1.977 (0.048)
Absence 566 29.51

Eyebrow shape
Agreeableness

Separated 802 40.40
2.121 (0.034)

Joined 99 38.96

Consciousness
Separated 795 38.16

2.657 (0.008)
Joined 102 36.18

Dimples
Consciousness

Presence 326 37.37
-1.991 (0.047)

Absence 579 38.35
Intellect/
Imagination

Presence 321 38.18
2.044 (0.041)

Absence 582 37.28

Earlobes
(Free lobe)

Agreeableness
Presence 641 40.61

2.887 (0.004)
Absence 249 39.25

Intellect/
Imagination

Presence 643 37.86
2.312 (0.021)

Absence 242 36.76

The results obtained on the five basic personality traits among the studies persons show higher
levels  of  agreeableness,  conscientiousness  and  intellect/imagination  and  lower  levels  of
extraversion  and  emotional  stability.  In  our  sample,  the  minimum  values  of  agreeableness,
conscientiousness and intellect/imagination are quite high. Possible explanation for this is that these
are socially desirable characteristics, which leads to giving socially desirable answers. Based on the
individuals results calculated, in the scales of most of the personality traits there is an asymmetry –
higher agreeableness, higher conscientiousness, higher intellect/imagination, and lower extraversion
are observed in the sample (Fig.  3.).  In emotional  stability  factor,  the high and low values are
approximately equally distributed and the mean value is the lowest.

Statistically significant relations were found between the mean values of four of the studied
personality factors and five of the studied descriptive features. The established dependencies lead to
the  following  conclusions:  1)  there  are  lower  levels  of  agreeableness  and  consciousness  in
individuals with cleft in chin; 2) there are lower levels of emotional stability in individuals with
widow peak; 3) there are higher levels of agreeableness and consciousness in people with separated
eyebrow; 4) there are lower levels of consciousness and higher levels of intellect/imagination in
people with dimples; 5) there are higher levels of agreeableness and intellect/imagination in persons
with free earlobes (with a pendant of the earlobe).
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Conclusions
The  results  of  the  study  provide  information  on  phenotypic  diversity  concerning  some

immunological,  descriptive  and  personality  characteristics  in  humans,  as  well  as  in  the  established
relations between them. Among the studied sample of 945 individuals, the frequencies of the pairs of traits
were  established  and  analyzed  together  with  the  found  frequencies  of  the  five  basic  personality
characteristics. Future investigations in this field would be useful in studying the phenotypic diversity in
different human populations and in the characterizing their anthropogenetic profile.

References
Adhikari, K., Fontanil, T., Cal, S. et al. (2016). A genome-wide association scan in admixed Latin

Americans  identifies  loci  influencing  facial  and  scalp  hair  features. Nature
Communications, 7, 10815. doi: 10.1038/ncomms10815.

Alexandrov, A. A. (2010). Psychogenetics. SPb: Peter, 192 p. 
Alexandrova-Karamanova,  A.  (2016). Guide  to  Using  the  Bulgarian  Version  of  the  Big-Five

Factors Markers - International Personality Item Pool, L. Goldberg.  Sofia: Department of
Psychology, 18 p.

Baker,  C. (2004).  Behavioral  Genetics.  American Association  for  the  Advancement  of  Science:
AAAS Publisher, 131 p. 

Bastiaens, M., ter Huurne, J., Gruis, N., Bergman, W., Westendorp, R., Vermeer, B.-J. & Bouwes
Bavinck, J.-N. (2001). The melanocortin-1-receptor gene is the major freckle gene. Human
Molecular Genetics, 10(16), 1701-1708. doi: 10.1093/hmg/10.16.1701.

Borinskaya, A. Y. & Rogaev, E. I. (2000). Genes and behavior. Chemistry and Life, 3, 20-25.
Costa, P. T., & McCrae, R. R. (1992). Normal personality assessment in clinical practice: The NEO

Personality Inventory. Psychological Assessment, 4(1), 5-13. doi: 10.1037/1040-3590.4.1.5.
Costa, P. T., Jr., & McCrae, R. R. (1992b). Revised NEO Personality Inventory (NEO PI-R™) and

NEO Five-Factor  Inventory  (NEO-FFI)  professional  manual.  Odessa  FL:  Psychological
Assessment Resources.

Costa, P. T., Jr., & McCrae, R. R. (2008). The Revised NEO Personality Inventory (NEO-PI-R), in
G.J.Boyle, G. Matthews & D. H. Saklofske. The Sage Handbook of Personality Theory and
Assessment,  2:  Personality  Measurement  and  Testing  (pp.  179-198.  London:  SAGE
Publications.

Dzhoglov, S., Boyadzhiev, D. & Ivanova E. N. (2021). Association between some environment and
lifestyle  factors  with  male  semen  quality  parameters:  semen  volume,  spermatozoa
concentration and motility. Comptes rendus de l'Académie bulgare des Sciences, 74(1), 120-
126. 

Goldberg, L. R.  (1990).  An alternative "description of personality": The Big-five factor structure.
Journal  of  Personality  and  Social  Psychology,  59(6),  1216-1229.  doi:  10.1037/0022-
3514.59.6.1216.

Goldberg,  L.  R. (1992).  The  development  of  markers  for  the  Big-five  factor  structure.
Psychological Assessment, 4, 26-42. doi: 10.1037/1040-3590.4.1.26.

Goldberg, L. R. (2001). International Personality Item Pool – IPIP. http://ipip.ori.org/
Goldberg, L. R., Johnson, J. A., Eber, H. W., Hogan, R., Ashton, M. C., Cloninger, C. R. & Gough,

H.  G. (2006).  The  international  personality  item  pool  and  the  future  of  public-domain
personality measures. Journal of Research in Personality, 40, 84-96.

Hill, L., Chorney, M. J., Lubinski, D., Thompson, L. A. & Plomin, R. (2002). A quantitative trait
locus not associated with cognitive ability in children: A failure to replicate. Psychological
Science, 13, 561-562 

Ivanova, E. N., Alexandrova-Karamanova, A., Ivanov S., Grozeva, S., Georgieva, M., Dimitrova, T.

54



Ivanova et al.

& Hayverova,  T.  (2018b).  Characteristics  of personality  in people with different  talents.
Ecologia Balkanica, 10(2), 199-204. 

Ivanova,  E.  N.,  Alexandrova-Karamanova,  A.,  Ivanov  S.,  Lazarova,  D.,  Bozhinova  B.  &
Karadzhova, E. (2018a).  Age and sex as factors that influence the human health.  Ecologia
Balkanica, 10(2), 205-211. 

Ivanova. E. N., Staykova, T. A. & Irikova, T. P. (2001). Human genetics with elements of general
genetics. Plovdiv: Plovdiv University Publishing House, 206 p. (In Bulgarian).

Ivanova, E. N., Dzhoglov, S. N., Mitkovska, V. & Boyadzhiev D. T. (2021). Complex view on the
relationship "Heredity - Environment - Male Reproductive Health". Plovdiv: Recursi, 210 p.
(In Bulgarian). 

Ivanova, EN, Staykova, T. & Andreenko, E. (2011). Genetics with biological bases of behavior and
psychogenetics.  Plovdiv:  Paisii  Hilendarski  University  Publishing  House,  380  p.  (In
Bulgarian).

Luchinin, A. S. (2005). Psychognetics. Vlados Press, 158 p. (In Russian).
Magyar, M., Gonda, X., Pap, D., Edes, A., Galambos, A., Baksa, D., Kocsel, N., Szabo, E., Bagdy,

G.,   Elliott, R.,  Kokonyei,  G. & Juhasz, G. (2017).  Decreased openness to experience is
associated with migraine-type headaches in subjects with lifetime depression.  Frontiers in
Neurology, 8, 270. doi: 10.3389/fneur.2017.00270.

Malykh, S. B., Egorova, M. S. & Meshkova, T. A. (2008a). Psychogenetics, (2): Peter. 
Malykh,  S.  B.,  Egorova,  M.  S.  &  Meshkova,  T.  A.  (2008b).  Psychogenetics.  Textbook  for

universities. SPb: Peter, 408 p. (In Bulgaria).
McCrae, R. R. & John, O. P. (1992). An Introduction to the Five-Factor Modeland It’s Applications.

Journal of Personality, 60, 175–215. doi: 10.1111/j.1467-6494.1992.tb00970.x.
Medland, S. E., Nyholt, D. R., Painter, J. N., McEvoy, B. P., McRae, A. F., Zhu, G., Gordon, S. D.,

Ferreira, M. A., Wright, M. J., Henders, A. K., Campbell, M. J., Duffy, D. L., Hansell, N.
K.,  Macgregor,  S.,  Slutske,  W. S.,  Heath,  A.  C.,  Montgomery,  G. W. & Martin,  N. G.
(2009).  Common  variants  in  the  trichohyalin  gene  are  associated  with  straight  hair  in
Europeans. American  journal  of  human  genetics, 85(5),  750–755.  doi:
10.1016/j.ajhg.2009.10.009.

Mitkovska, V., Dzhoglov, S., Stoyanov, I., Popova, P., Vasileva, P., Staykova, T. & Ivanova, E. N.
(2019). Genomic and chromosome mutations in complex with environmental and lifestyle factors
as reasons for azoospermia and oligoasthenoteratozoospermia. Ecologia Balcanica, 11(2), 73-77.

Pervin, L. & John, O. (2001). Personality psychology: theory and research. 7th edition.  Moscow:
Aspect Press. (In Russian).

Popov, R., Petrov, N. & Vaseva V. (2012). Distribution of blood groups of the AB0 system in the military
medical academy immunohematological diagnostics. Bulgarian Medical Journal, (VI)2, 45-48.

Reedy, J. J., Szczes, T. & Downs, T.D. (1971). Tongue rolling among twins. Journal of Heredity,
62(2), 125-127. doi: 10.1093/oxfordjournals.jhered.a108139.

Reiss, M. (1999). The genetics of hand-clasping: A review and a familial study. Annals of Human
Biology, 26(1), 39-48. doi: 10.1080/030144699282967.

Thibaut, S., Gaillard, O., Bouhanna, P., Cannell, D. W. & Bernard, B. A. (2005). Human hair shape
is programmed from the bulb.  Cutaneous Biology, 152(4), 632-638. doi: 10.1111/j.1365-
2133.2005.06521.x.

Wiedemann H-R. (1990).  Cheek Dimples.  American Journal  of  Medical  Genetics  36,  376. doi:
10.1002/ajmg.1320360337.

Zaidi,  A.A.,  Mattern,  B.  C.,  Claes,  P.,  McEvoy,  B.,  Hughes,  C.  &  Shriver,  M.  D.  (2017).
Investigating  the  case  of  human nose shape  and climate  adaptation.  PLoS Genet  13(3),
e1006616. doi: 10.1371/journal.pgen.1006616.

55


