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The condition of teeth in ancient populations living on the territory of Ukraine has been
little studied. The aim of the work is to study the dental status of the 15th century
Nogais, and to carry out a comparative analysis of the data obtained with the state of the
dento-jaw system of medieval populations that lived on the territory of modern Ukraine
in the 9th - early 15th centuries. The object of the study was 48 Nogai skeletons (main
group) and 118 representatives of medieval cultures (control group). The research
method was a method for analyzing the skeletal tissue of ancient people, developed by
the authors. The prevalence and intensity of caries, the prevalence of dento-jaw
anomalies, dental calculus and periodontal diseases were studied. Statistical analysis
was performed using the Pearson χ2 test. It was found that the prevalence of dental
caries in the main group is lower than in the control group (18.75 % and 37.28 %
respectively, p<0.05). It was also found that this indicator significantly differed in men of
both groups (p<0.05), while in women it did not differ (p>0.1). It was found that in the
main group, compared with the control group, the frequency of primary adentia was
higher (16.67 % and 6.68 % respectively, p<0.05), but the prevalence of anomalies in
the position of individual teeth and occlusion was lower (4.17 % and 21.18 % respectively,
p<0.05,). It was found that the prevalence of dental calculus in the main group is two
times higher than in the control group (89.50 % and 41.0 % respectively, p<0.0001).
Also, 15.0 % of Nogai men showed a decrease in the height of the alveolar process of
the jaws, which is characteristic of periodontitis; in women, such changes were not
found due to the low average age of survival. Thus, the 15th century Nogai population
had a lower prevalence of caries and dento-maxillary anomalies than the medieval
populations that lived on the territory of modern Ukraine in the 9th - early 15th centuries.
Keywords: Nogais of the 15th century, representatives of medieval cultures, prevalence
of caries, dental-maxillary anomalies, dental calculus, periodontal disease.

Introduction
More than 20 years have passed since the beginning of
our analysis of the bone remains of medieval residents who
lived on the territory of modern Ukraine. The emergence of
recent studies on the anthropology of the teeth of ancient
people living in different regions of the world [4-6, 15, 21]
contributes to an increase in the level of such analysis in
general. Unfortunately, the condition of teeth in ancient
populations living on the territory of Ukraine remains poorly
understood, as evidenced by a few works [1, 8, 13]. The territory
of modern Ukraine has been a migration zone for ancient
nomadic peoples for thousands of years. The attention of the
authors was attracted by the Nogais, who appeared in the
lower Dnipro region in the 15th century [17], whose dental
status had not been previously studied. Therefore, we continue
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a series of our studies devoted to the dental morbidity of
populations that lived at different historical times on the territory
of modern Ukraine [9, 10, 12, 23].
The aim of the work is to study the dental status of the 15th
century Nogai, and to carry out a comparative analysis of the
data obtained with the state of the dento-jaw system of
medieval populations that lived on the territory of modern
Ukraine in the 9th - early 15th centuries.

Materials and methods
The material for the study was 48 skeletons (20 - women,
28 - men) of 15th century Nogais from the territory of the
modern Zaporizhzhya region (main group) of varying degrees
of preservation [14], obtained as a result of excavations of
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the archaeological expedition of Zaporizhzhya National
University in 2016-2019 and saved in its storerooms. MamaiGora is the largest burial ground in the Northern Black Sea
region, located near the village Velyka Znamenka of the
Kamensko-Dniprovskiy district of the Zaporizhzhya region
on the left bank of the modern Kakhovskiy reservoir. In
connection with the crumbling coastline, since 1988, the
expedition of the Zaporizhzhya National University has been
conducting security research here [16]. Since 2006,
complexes of the Nogai time have been studied in the
western section [17], and at the end of 2019, 185 burials
were excavated.
The study was carried out by the method of analyzing the
skeletal tissue of ancient people [11], developed by the authors
of this publication on the basis of the Laboratory of Historical
and Medical Anthropology of the Communal Institution "Center
for the Protection and Research of Archaeological
Monuments" of the Poltava Regional Council and the
Department of Pediatric Therapeutic Dentistry with the
Prevention of Dental Diseases of the Ukrainian Medical Dental
Academy. The main indicators of physical development
(muscle relief and changes in joints, including those of a
professional nature or those related to age) were investigated.
Sex and age were determined according to the schemes
generally accepted in forensic medicine and physical
anthropology [2], the height of individuals - according to M.
Trotter's formulas [18]. Described, first of all, the skeletons of
women, then men, noted changes in the skeleton. Individuals
are classified by age groups according to the periods of
development of the dento-jaw system: from 12 to 21 years
(permanent bite at the stage of formation), from 21 to 40 years
(permanent bite during its functional heyday) and from 40 to
60 years (aging period of permanent bite).
The pathology of the teeth and jaws was fully described
(almost a complete set of teeth was preserved for analysis),
as well as calculus. The teeth are numbered in accordance
with the classification proposed by the W orld Health
Organization [22]. The prevalence of caries was determined
by the frequency of occurrence of carious and lost teeth due
to caries in individuals, the intensity of caries was determined
by the sum of carious and lost teeth due to caries.
For a comparative analysis, previously studied bone
remains of medieval residents of the Poltava, Kyiv, Chernigiv,
Khmelnytsky, Sumy, Kharkiv, Kirovograd and Zaporizhzhia
regions (control group), which represented the old Russian
culture (IX-XIII centuries) and the period of the Golden Horde
(XIII - early XV century). There are 39 female skeletons, 79
male skeletons (118 in total) [12].
The Pearson χ2 test was used to explain the significant
differences between the group indicators. The results were
classified as statistically significant at p<0.05.

Results
In the main group, women during the formation of a
permanent bite are represented by 10 individuals; in the
period of the formed permanent bite - 3; during the aging
№38, Page 12-16

period of permanent occlusion - 7. The average height of the
female contingent is 159.0 cm. The average age is 20.5
years.
Men in the period of permanent bite formation are
represented by 3 individuals; in the period of the formed
permanent bite - 13; during the aging period of permanent
occlusion - 12. The average height of the male contingent is
165.5 cm. The average age is 40.0 years.
The prevalence of dental caries in women of the main
group was 30.0 %, the intensity of caries was 0.57 teeth.
Caries in women is presented during the formation of a
permanent bite in one woman with the loss of 16 and 27
teeth and destroyed by 1/2 26 tooth (Fig. 1); during the period
of stabilization of the permanent occlusion in one woman deep caries of 27 and 28 teeth. During the aging period of
permanent occlusion, caries was detected in three women:
in the first, the lifetime loss of 47 and 48 teeth (Fig. 2); in the
second, the loss of 18, 17, 28, 38, 41 and 48 teeth; in the
third - teeth 26, 27 and 28 are affected.
In women, three types of tartar were found in 95.0 % of
cases: 1) "thin line" - 10; 2) "overhanging lump" - 8; 3) mixed
form - 1.
Dental-jaw anomalies in Nogai women are presented:
1) primary adentia of wisdom teeth - 3 cases, lateral lower
incisors - 1 case; 2) diastema up to 5 mm - 1 case.
Also, a woman of 60-65 years old had a lifetime loss of
twenty-three teeth, the nature of which was not possible to
establish, since the remaining teeth were not carious and
there was no loss of the height of the alveolar process on

Fig. 1. Burial No. 323 (excavations in 2017), the skull of a young
woman 16-18 years old, body length - 148.0-150.0 cm. During her
lifetime, the 27th tooth was lost due to complications of caries. The
dental bed has not healed at the time of death. 26 tooth is destroyed
by complications of caries on 1/2 crown.
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revealed (15.0 %): 1) an individual of 50-55 years old with a
decrease in the height of the alveolar process and without
loss of teeth; 2) an individual 50-60 years old with the loss of
18, 24, 28, 38, 37, 47 and 48 teeth, as well as a decrease in
the height of the alveolar process along the entire length of
the dental arches; 3) an individual 60-65 years old with the
loss of fourteen teeth on both jaws with a decrease in the
height of the alveolar process.
In men, two cases of dental injuries were identified:
complete dislocation of 38, 37, 36 and 35 teeth in an individual
of 35-40 years old and complete dislocation of 47 and 48
teeth in an individual of 50-60 years old.
Also, a 50-60-year-old man was found to have an archer's
"symptom complex" based on specific patterns on his teeth,
indicating that he was biting a string of bow.
In Nogai men, two types of tartar were found in 85.71 %
of cases: 1) "fine line" - 13; 2) "overhanging lump" - 11; no
other forms of dental calculus were found.
Dental anomalies: 1) primary adentia of wisdom teeth 4 cases; 2) crowding of teeth in the frontal area of the upper
and lower jaw (individual 20-25 years old) - 1 case. One
individual (65-70 years old) was diagnosed with age-related
wear of the teeth, reaching a full section of the crowns,
provided that the teeth of a permanent bite are completely
preserved.
The data of a comparative analysis of caries indicators
in the 15th century Nogais and the population of Ukraine in
the 9th - early 15th centuries are presented in Table 1.
In general, the prevalence of caries in the control group
was higher than in the main group (χ2=4.18, df=1, p<0.05).
This indicator was significantly different in men of both periods
(χ2=4.37, df=1, p<0.05), while in women it was the same
(p>0.1). There was no difference in the prevalence of caries in
the sexual aspect both in the main (χ2=1.71, df=1, p>0.1) and
in the control group (χ2=2.14, df=1, p>0.1). The intensity of
caries in the main group was lower than in the control group
due to the same tendency in men, but it was not possible to
determine the significance of the differences due to the lack
of necessary data for the control group [9, 10, 12].

Fig. 2. Burial No. 309 (excavations in 2016), the lower jaw of a
woman of 50-55 years old, with a body length of 150.0-152.0 cm.
Intravital loss of 47 and 48 teeth, the holes of which are overgrown.
Tartar in the form of an "overhanging lump" on all preserved teeth.

both jaws. One woman evidently had a benign formation of
the lower jaw in the region of the anterior group of teeth on
the left. Teeth injuries, as well as changes in the jaw bones,
characteristic of periodontal diseases, were not revealed
in women.
The prevalence of caries in the male group was 14.0 %,
the intensity of caries was 0.32 teeth. In men, in many cases,
it is not possible to determine the cause of the loss of teeth,
since both trauma and periodontal disease could be factors.
Caries is precisely established only in men who died during
the aging of permanent occlusion: 1) an individual 45-50
years old - caries of the 37th tooth in the cervical region; 2)
an individual 50-60 years old - a cavity in the 37th tooth, and
38, 36, 46, 47 and 48 teeth are lost due to complications of
caries; 3) an individual 60-65 years old, complicated caries
of the 26th tooth with destruction up to 1/2 of the crown; 4) an
individual 70-75 years old, complicated caries of the 26th
tooth with destruction up to 1/2 of the crown.
In men, 3 cases of periodontal tissue diseases were

Table 1. The prevalence and intensity of caries among the population of Ukraine in the studied epochs (%).
Women
Archaeological culture

Men

Total

n

PC

CI

n

PC

CI

n

PC

CI

15th century Nogais

28

17.85

0.57

20

20.0

0.45

48

18.75

0.52

Old Russian culture and the period of
the Golden Horde

39

30.77

0.50

79

35.44

2.10

118

37.28

1.60

Notes: PC - prevalence of caries; CI - caries intensity; n - number of skeletons.

Table 2. The prevalence of dental-jaw anomalies among the population of Ukraine in the studied epochs (%).
Women
Archaeological culture

Men

Total

n

PA

APITB

n

PA

APITB

n

PA

APITB

15th century Nogais

28

14.28

3.57

20

20.0

5.0

48

16.67

4.17

Old Russian culture and the period of
the Golden Horde

39

7.69

12.82

79

6.32

25.31

118

6.78

21.18

Notes: PA - primary adentia; APITB - anomalies in the position of individual teeth and bite; n - number of skeletons.
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The data of a comparative analysis of dento-maxillary
anomalies in the 15th century Nogais and the population of
Ukraine in the 9th - early 15th centuries are presented in
Table 2. Primary adentia in the main group was found
significantly more often than in the control group (χ2=3.91,
df=1, p<0.05), and anomalies in the position of individual
teeth and occlusion are less common (χ 2=7.20, df=1,
p<0.01). There were no sex differences between Nogai men
and women in terms of dento-maxillary anomalies (p>0.5).
The prevalence of anomalies in the position of individual
teeth and occlusion was significantly higher in the control
group (χ2=4.28, df=1, p<0.05). Primary adentia was more
common in men of the main group than in the control group
with a probability close to significant (p=0.05), while in women
it did not differ (p>0.1).
In the control group, injuries were represented by traumatic
fractures of the crowns of teeth in 3 women and 4 men [10], in
the main group there were complete dislocations of teeth in 2
men. Noteworthy is the fact that in the control group tartar was
found in 41.0 % of cases [9], that is, 2 times less often
compared with the main group (89.5 %) (χ 2=43.1, df=1,
p<0.001).

Discussion
The short age of survival in women that we have
established is due to the fact that more than 50.0 % of them
did not live to be 20 years old. The average age of survival in
the main male group is associated with a significant number
of people over 20 years old. It was higher than that of medieval
European groups [20], however, most likely it depended on
a random selection of skeletons, and the final conclusion
about it can only be made after analyzing the skeletons of
the population of the entire burial ground.
The prevalence and intensity of caries among the Nogais
who lived on the territory of Ukraine in the 15th century was
lower than among individuals who lived on the territory of
Ukraine in the 9th - early 15th centuries. This difference can
be explained by the difference in diet, when the sedentary
Slavic population consumed mainly plant foods, and the
Nogais, who moved to the Lower Dnieper region at the end
of the 15th century from the Crimea [17] - the meat and dairy
food of nomads.
Sex differences within the studied populations were not
revealed, although it should be noted that the low prevalence
of caries in Nogai was achieved due to the low rate in men.
It is likely that it was men who were more nomadic and
consumed fewer carbohydrates, which contributed to a
decrease in dental caries.
Anomalies in the bite and individual teeth are the result
of the influence of genetic factors, somatic diseases that
affect the development of teeth and environmental factors,
including trauma, dental caries and food habits. Primary
adentia of third molars is a congenital abnormality and is

most common in comparison with adentia of other teeth;
the second place in the frequency of adentia belongs to the
upper lateral incisors [19], which was also observed in our
study. The significant difference in primary adentia that we
established between the Nogais and individuals of earlier
cultures proves that they represented genetically different
populations. The fact that the population belonging to the
Old Russian culture and archaeological culture of the
Golden Horde period had a higher prevalence of anomalies
in the position of individual teeth and bite than the Nogais
(p<0.05) can be explained by both genetic factors and the
influence of the nature of the diet and a higher incidence of
caries teeth. The same trend was observed in Nogai men
with a low prevalence of tooth caries and a nomadic lifestyle
with a meat and milk diet.
Tartar is the leading factor for the development of
periodontal diseases, however, the changes that are found
on the skeletal remains indicate a severe degree of their
manifestation - periodontitis, which occurs with resorption
of the alveolar bone. As in modern people, the frequency of
periodontal disease in ancient people depended on the
prevalence of dental calculus [7, 20]. In the Nogai population,
the average survival age for women was 20.5 years, and for
men, 40.0 years. It is generally known that the incidence of
periodontal disease increases with age. Therefore, with the
prevalence of tartar in 89.5 % of men, which did not differ
from that in women (95.0 %), 15.0 % of Nogai men had bone
changes in the alveolar process of the jaw. It should be
noted that tartar could have been removed during excavations
of the examined skeletons of the control group, where its
frequency was below 41.0 %. At the same time, the level of
accumulation of soft plaque on the teeth in the control group
was obviously higher, which led to a higher incidence of
caries compared to the main group.
The use of the obtained data is promising for the creation
of an atlas of dental diseases of ancient populations living
on the territory of Ukraine.

Conclusions
1. The prevalence of caries in the Nogai population of
the 15th century is lower than in the medieval populations
of the 9th - early 15th centuries living on the territory of
modern Ukraine. The decrease in the indicator is probably
caused by the nomadic way of life of Nogai men.
2. The prevalence of anomalies in the position of
individual teeth and bite in the Nogai population is also
lower than in the compared medieval populations, which
can be explained by both genetic factors and the influence
of a plant diet and a lower incidence of dental caries.
3. Against the background of the high prevalence of
dental calculus, periodontal diseases in Nog ai were
revealed only in men, which is explained by the lower
average age of survival in women.
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