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Ab s t r a c t : Odontological studies of ancient populations represent different indicators related to health 
state, lifestyle and human diet. The aim of this paper is to determine the dental health indicators in the 
Chernyakhov population (the end of the IVth c. AD) from Ukraine. The paper also attempts to identify the 
relationship between sex and these indicators in the studied population. The sample analysed consisted of 
the dental remains of 25 adult individuals (11 males and 14 females) and 8 children individuals excavated 
from the cemetery at the archaeological site of Shyshaki (Poltava region of Ukraine). A total of 760 teeth 
were examined for caries, tooth wear and calculus clinically, and 647 teeth of adults were observed radio- 
graphically. The studied population presents frequency of caries in individuals of 12.5%. This indicator in 
adult male and female dentition is 42.86% and 14.0% respectively, and 25% in children. The presented 
population frequency of caries teeth was 0.88%. Females presented higher caries rate than males (2.72 % 
females vs. 0.36 % males) (p<0.05). The most frequent were caries lesions of cementum-enamel junction 
(40%) and combined lesions of crown and root (40%) with no difference in terms of sex. Frequency of 
dental wear in adult individuals and 8-10 year-old individuals was 100%. The studied population repre­
sented TWI (tooth wear index) in adults (2.26), which increased with aging, but the difference in terms 
of sex is insignificant. Calculus was observed in 64.28% of the females and 63.33% of the males, showing 
no statistical difference (p>0.5). These findings confirm a very low rate of caries teeth in the territory 
of Shyshaki during the Late Roman period, which could be related to regional diet and concentration of 
fluorine in drinking water. The Chernyakhov population presents high dental wear and similar frequency 
of dental calculus when compared to the population from Roman Britain. Females presented significantly 
higher frequency of caries than males, whereas no significant sex differences were found regarding dental 
wear, calculus, and localisation of caries lesions. The authors presume that dental health indicators in the 
Chernyakhov culture need to be studied more with bigger sample size and data of the populations from 
other regions of Ukraine.
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Introduction

O dontological s tud ies o f  ancien t pop­
u la tions rep resen t d ifferent indicators 
re la ted  to  h ea lth  state, lifestyle and diet 
o f  hum ans, and dental caries is th e  m ost 
v isible from  th em  (Lanfranco and  Eggers 
2012). T he social and cu ltural environ­
m en t has an  im pact on  h u m an  h ealth  
d ie t and  activity, and differences in oral 
h ea lth  betw een  th e  sexes in d ifferent an­
cien t p o pu la tions could been  in te rp re ted  
w ith  reference to  d iet (Klaus and Tim 
2010; M iliauskienè and Jankauskas 2015; 
M ichael e t al. 2017).

C arbohydrates and  bad oral hygiene 
facilitate p laque accum ulation  on  teeth , 
b u t caries dem ineralization  develops 
only w ith  decrease in  enam el resistance. 
Enam el resistance  falls due to  low  fluo­
rine  co n ten t in  drink ing  water, and diet 
m isbalanced w ith  m inerals (Fejerskov et 
al. 2008). Therefore, caries ra te  increases 
in regions w ith  low  fluorine co n ten t in 
drink ing  w ater (R am ezani e t al. 2015). 
M oreover, den tal ind icato rs such as to o th  
w ear is re la ted  to  caries developm ent. 
Tooth w ear does n o t only reflect ageing 
and food durability, b u t also changes 
th e  character o f  p laque accum ulation  on 
te e th  (Esclassan et al. 2009). C alculus as 
a dental ind icator is in te rp re ted  in te rm s 
o f  oral hygiene and diet; h igh ca lcu lus/ 
low  caries ra te  as evidence for a h igh p ro ­
te in  d iet (Lillie 1996), w hile  elevated cal­
culus and caries ra tes  have been  linked 
to  carbohydrate-rich  d iets (H um phrey  et 
al. 2014).

T here  is lim ited  research  on  dental 
h ea lth  ind icators o f  ancien t popu la tions 
living in th e  te rrito ry  o f  p resen t-day  
U kraine (Lillie 1996; A rnold  et al. 2007; 
K arsten  et al. 2015; Yanko et al. 2017). 
T he au th o rs  w ere in te rested  in th e  lo ­
cal ancien t p o pu la tion  from  Shyshaki

(Poltava region) w hich  belongs to  the 
C hernyakhov cu ltu re  living in th e  te rr i­
to ry  o f  th e  E astern  E urope in  th e  Late 
R om an period.

T he C hernyakhov (Santa-de-M ures) 
cu ltu re  subsisted  in a w ide area o f 
U kraine, Poland, M oldova and R om ania 
for a sh o rt h istorical period  betw een  th e  
IIId and Vth cc. and  strongly influenced 
th e  developm ent o f  th e  Slavs. T he G oths 
m igrated  to  Scythia in th e  IId-IIId cc. 
AD after th e  fall o f  R om an E m pire and 
nearly  becam e a d o m inan t force in the  
C hernyakhov cu ltu re  (G w inn 2017). The 
aboriginal p o pu la tion  from  th e  U krainian  
area rep resen ted  by th e  early Slavs, Sar- 
m atians, and la te  Scythians (M agome- 
dov 2001) accepted th e  ach ievem ents o f  
R om an m ateria l cu ltu re  -  glass, pottery, 
jew ellery  production , m etallu rgy  o f  fer­
ro u s m etals, bu rn in g  charcoal and  lime, 
and o th e rs  (Liubychev 2019; Petrauskas 
et al 2019); b u t archaeological and palae- 
oenv ironm enta l evidence did n o t docu­
m en t changes in  th e  d ietary  hab its  after 
th e  G oths appearance. T he tim e o f  th e  
C hernyakhov cu ltu re  w as characterized 
by flourish ing  agricu lture  in its  te rrito ry  
w hen  land  farm ing w as sim plified by the  
u se  o f  a p lug w ith  a steel tip  (Zynkivska- 
ya 2013). G orbanenko (2014) claim s th a t 
a 1 /4  o f  grains found in th e  soil w ere bar­
ley; rye and  em m er w heat each m ade up  
approxim ately  1 /5  o f  grains; com m on 
w h eat w as nearly  a 1/6; and m ille t was 
less th an  a 1 /7 . D uring  th a t period  th e  
C hernyakhov people applied  m ill s tones 
for grain grinding, w hich  w ere borrow ed 
from  th e  R om an Em pire, and produced  
m ore  refined food th an  previously  used 
stone  m o rta r and pestle . A nim al h u s­
bandry, as revealed by survival o f  bone 
rem ains, seem ed to  favour cattle, sheep, 
goat and pig b reeding  (Shyshkyn 1999).
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T he C hernyakhov cu ltu re  used  b o th  
crem ation  and inhum ation . M oreover, 
ritua l crem ations o f  destroyed  burials 
w ith  skeletal fragm ents w as described in 
a few p opu la tions including th e  p resen t 
one (Kokowski 1997; H eiko 2010; Pe- 
trauskas 2014). In addition , d estruc tion  
o f  skeletons from  th e  stud ied  popu la tion  
re la tes to  grave robberies and econom ic 
activity o f  m odern  in hab itan ts . In spite  o f 
th e  fact th a t th e  n u m b er o f  skulls could 
be lim ited , analysis o f  den tal h ea lth  ind i­
cators allow ed th e  researchers to  ob ta in  
data  n o t only regard ing  biological con­
d ition , b u t also th e  d iet o f  th e  p resen t 
population .

T he aim  o f  th is  paper is to  de ter­
m ine th e  dental h ea lth  ind icato rs in  th e  
C hernyakhov p o pu la tion  (the end o f  th e  
IVth c. AD) from  U kraine. T he paper also 
a ttem p ts  to  iden tify  th e  re la tionsh ip  be­
tw een  sex and th ese  ind icators in th e  
stud ied  population .

Materials and methods
A nalysed skeletons o f  th e  C hernyakhov 
cu ltu re  w ere collected at excavations 
nearby th e  tow n  o f  Shyshaki (Poltava 
region) in 2012-2016 , w hich  w ere con­
ducted  by th e  sta ff o f  th e  A rchaeological 
Site P reservation  and R esearch C en tre  
(Poltava). The chronological period  was 
defined by archaeologists as th e  end o f  
th e  IVth c. AD by th e  observ ing  th e  na­
tu re  o f  th e  burials and m ateria l cu ltu re  
rem ains. All th e  individuals w ere exca­
vated  from  th e  cem etery.

T he C hernyakhov cu ltu re  w as p re­
sen ted  by 25 skeletons o f  adu lts  and  8 
ch ildren  skeletons. T he general p reserva­
tio n  sta te  o f  th e  bones and dental pieces 
w as highly variable across individuals, 
from  com pletely p reserved  skulls w ith  
com plete m andibles, to  cases w here

only sm all fragm ents o f  th e  m axilla  or 
m andib le  w ere p reserved  as defined by 
Vodanovic e t al. (2005). Sex in  adu lts  w as 
diagnosed by AAV on  th e  basis o f  cranial 
and pelvic m orphological featu res (Buik- 
stra  and U belaker 1994). A du lt skeletal 
age at d eath  w as d iagnosed by AAV on 
th e  basis pubic sym physis m orphology, 
th e  auricu lar surface o f  th e  ileum , and 
th e  sternal end  o f  th e  ribs (Byers 2005), 
w hich  w as from  18 to  70 years old. Fi­
nally, each adu lt skeleton  w as assigned 
to  one o f  four age categories: 18-25 years 
old (young adu lt), 2 6 -3 5  years old (early 
m iddle  adult); 36 -45  years old (late m id­
dle adult) > 46 years old (m atu re  adult) 
(Powers 2012). Age o f  a dead child 
w as de te rm ined  by dental developm ent 
(N elson and  A sh 2009) and w as from  6 
m o n th s  to  10 years old. E xam ined chil­
dren  w ere divided in to  tw o  subgroups: 
p rim ary  d en titio n  (6 m o n th -2  years old) 
and m ixed  d en titio n  (8 -10  years old).

AVA and NVY perform ed th e  dental 
exam inations. N ext categories o f  m issing 
te e th  are recorded  as being an te-m ortem , 
p ost-m ortem , and u n erup ted , U nerup ted  
te e th  included im pacted  and congenital­
ly m issing  tee th . C aries w as d iagnosed 
m acroscopically u n d er a b rig h t light, 
w ith  th e  help  o f  a dental probe; only p res­
ence o f  cavity w as estim ated  as caries. 
T he location  o f  carious lesions (root, CEJ 
(cem entum -enam el ju n c tio n ), crow n), as 
w ell as th e ir  location on  th e  crow n (prox­
imal, labial/buccal, lingual, occlusal sur­
faces), w ere analysed. C om bined  lesions 
included involvem ent o f  ro o t and crown. 
Frequency o f  den ta l caries w as calculat­
ed for te e th  and individuals in %. The 
au th o rs  num bered  th e  tee th  according 
to  th e  F édération  D en ta ire  In ternational 
(FDI 1971). Additionally, den ta l rad io ­
graphic exam inations w ere perform ed 
in ad u lt individuals after th e  clinical ex­
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am ination  using  retroalveolar X-ray films 
for m axilla and panoram ic X-ray films for 
m andible. All u p p er tee th  w ere rad io ­
graphed by groups o f  th ree  an terio r or 
tw o poste rio r te e th .

D en ta l w ear w as recorded  in  adu lts 
according to  Sm ith and K night too th  
w ear index (TWI) (1984), w hich  includes 
5 scores. Score 0 rep resen ted  no  wear, 
score 1 rep resen ted  slight loss o f  enam ­
el surface, score 2  rep resen ted  exposing 
d en tine  for less th an  one th ird  o f  surface, 
score 3  rep resen ted  exposing d en tine  for 
m ore  th an  one th ird  o f  surface, and score 
4 rep resen ted  com plete d en tine  lo ss -  
pu lp  exposure . D en ta l calculus accum u­
lation  w as evaluated m acroscopically  and 
calculated for individuals in % .

T he C h i-square  te s t w as u sed  to  ex­
plain  th e  significant differences in  caries 
frequencies and dental calculus. Tooth 
w ear w as expressed as th e  m e a n ± s ta n - 
dard  deviation  w here  p values w ere 
based  on  a one-sided  S tu d e n t 's  t  te s t o f  
sta tistical significance. The resu lts  w ere 
classified as statistically  significant if  p < 
0.05.

Results

From  th e  760 te e th  exam ined, 280  be­
longed to  m ales, 367  to  fem ales, and 
113 to  ch ild ren . T he m in im u m  num ber 
o f  te e th  p resen ted  for one ad u lt individ­
ual w as 12 and th e  m ax im um  2 9 . A nte- 
m o rtem  loss included 50 te e th  in  adu lts 
(6.33% ) (28 fem ale te e th  and  22 m ale 
te e th ) . Four im pacted  and tw o congen­
itally m issed  te e th  th ird  m olars w ere 
confirm ed by X-ray rad iographs. Post­
m o rtem  to o th  loss w as 49 fem ale tee th , 
52 m ale te e th  and 10 children  tee th  
(12.07% ). T he info rm ation  on  sex, age, 
n u m b er o f  individuals and p re sen t tee th , 
and frequency o f  caries in th e  C hernyak- 
hov p o pu la tion  is show n in Table 1.

A dults show ed caries frequency in 
te e th  at 1.7% vs children -  at 0.88%  
(x2 =  0.41, d f  =  1, p =  0 .5). T h is indica­
to r w as in individuals 28%  and  12.5%  ac­
cordingly (x2 =  8.76, d f  =  1, p =  0.003). 
Fem ales show ed caries frequency in  in­
dividuals at 42.86%  vs m ales -  at 9.09%  
(x2 =  97.4, d f  =  1, p <  0 .0001). Caries 
frequency in te e th  is 2.72%  in fem ales

Table 1. Sex, number of individuals and teeth examined in this study, and caries frequency

Sex Age of 
individuals

Number of 
individuals

Caries frequency 
in individuals, %

Teeth
present

Caries frequency 
in teeth, %

Female 18-25 years 5 1 (20.00) 136 2 (1.41)
26-35 years 3 1 (20.00) 89 1 (1.05)
36-45 years 2 2 (40.00) 49 5 (9.43)
46-65 years 4 2 (40.00) 93 2 (2.02)

In total 14 6 (42.86) 367 10 (2.72)
Male 18-25 years 3 0 82 0

26-35 years 1 0 24 0
36-45 years 3 0 89 0
46-69 years 4 1 (25.00) 85 1 (1.10)

In total 11 1 (9.09) 280 1 (0.36)
Both sexes 25 7 (28.00) 647 11 (1.70)
Children 6 months-2 years 4 0 29 0

8-10 years 4 1 (25.0) 84 1 (1.19)
In total 8 1 (12.5) 113 1 (0.88)
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and 0.36%  in m ales, show ed significant 
sta tistical difference (x2 =  5.29, d f  =  1, 
p =  0 .02). T here  w as no  sta tistical signif­
icance betw een  age g roups in  frequency 
o f  caries tee th . T he in fo rm ation  on  sex, 
age, n u m b er o f  individuals, location  o f  
caries on  individual to o th  surfaces in th e  
C hernyakhov people is show n in Table 2.

T he C hernyakhov popu la tion  rep ­
resen ts  tw o crow n caries, therefore, 
proxim al, labial/buccal, lingual, occlu­
sal localisations o f  caries w ere u n ited  
in to  location on  th e  crow n. Fem ale tee th  
p resen t CEJ caries lesions (40% ), as well 
as crow n lesions (10% ), ro o t lesions 
(10% ), and com bined  lesions (40% ), 
w ere spread from  enam el to  cem ent o f  
ro o t (Fig. 1). O nly one m ale p resen ted  a 
com bine caries lesion, also one  child had 
lesion on  proxim al surface.

T he in fo rm ation  on  sex, age, n u m ­
ber o f  p resen ted  tee th , den tal w ear in 
adu lts  in  th e  C hernyakhov popu la tion  
is show n in Table 3. Frequency o f  to o th  
w ear in  th e  p e rm an en t d en titio n  (adults) 
and m ixed d en titio n  (8-10-year-old  chil­

Table 2. Location of caries on individual tooth surfaces in the study sample

Gender Age of individuals
Location on the 

crown
n % n

Root

% n

CEJ

%

Combined

n %
Female 18-25 years 0 0 0 0 0 0 2 100

26-35 years 0 0 0 0 0 0 1 100
36-45 years 1 20 0 0 3 60 1 20
46-65 years 0 0 1 50 1 50 0 0

In total 1 10 1 10 4 40 4 40
Male 18-25 years 0 0 0 0 0 0 0 0

26-35 years 0 0 0 0 0 0 0 0
36-45 years 0 0 0 0 0 0 0 0
46-70 years 0 0 0 0 0 0 1 100

In total 0 0 0 0 0 0 5 50
Both sexes 1 9.09 1 9.09 4 36.67 5 45.55
Children 6 months-2 years 0 0 0 0 0 0 0 0

8-10 years 1 100 0 0 0 0 0 0
In total 1 100 0 0 0 0 0 0

dren) w as 100%. 6 -m onth-o ld  to  2-year- 
old ch ild ren  (prim ary den tition ) did no t 
have to o th  wear. T he stud ied  popu la tion  
rep resen ted  a h igh TW I in adu lts  (2.26). 
X2 te s t show ed th a t th e  m a tu re  fem ales 
had statistically  significant dental w ear 
(X2 =  47.65, d f  =  1, p <  0.0001) th an

Fig. 1. Fragment of maxilla of 40-45-year-old wom­
an from burial 150: 1 -  combined caries lesion 
in the 16 tooth, 2 -  CEJ lesion in the 17 tooth
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Table 3. Sex, number of teeth examined in this study, and tooth wear index (TWI)

Sex Age of individuals Teeth present TWI, score (M±m)
Female 18-25 years 136 1.29±0.38

26-35 years 89 1.90±0.07
36-45 years 49 2.88±0.39
46-65 years 93 3.18±0.05

In total 367 2.13±0.99
Male 18-25 years 82 1.09±0.36

26-35 years 24 2.0±0.13
36-45 years 89 2.92±0.03
46-70 years 85 3.19±0.05

In total 280 2.39±0.06
Both sexes 647 2,26±0.46
Children 6 months-2 years 29 0

8-10 years 84 0.62±0.06

young fem ales; th e  sam e resu lts  w ere 
ob ta ined  for th e  m ales (x2 =  53.41, 
d f  =  1, p <  0 .0001). Tooth w ear w as no t 
different betw een  m ales and fem ales 
(p > 0 .5 ). In th e  8-10-year-o ld  children 
(m ixed den tition ) TW I w as 0.62. In chil­
d ren , th e  m o st p ronounced  to o th  w ear 
w ith  den tine  exposed w as observed  in 
p rim ary  m olars and  can ines, and enam ­
el o f  th e  first pe rm an en t m olars w hich 
show ed slight a ttrition . C aries lesion 
w as found in  d en tin  exposed by w ear in 
40-45-year-o ld  w om en. C alculus w as ob­
served in 64.28%  (9 /14) o f  th e  fem ales 
and 63.33%  (7 /11) o f  th e  m ales, show ­
ing no  sta tistical difference (p > 0 .5 ). The 
ch ildren  did n o t p resen t dental calculus.

Table 4 com pares data  (frequency o f 
caries and calculus) from  Shyshaki to  
data  from  th e  Early Iron Age (the 6th- 5 th 
cc. BC) sites in U kraine (Kaskova e t al 
2019), and da ta  collected from  th e  sam e 
period  (the 3d- 5 th AD) in  England (Bon­
sall (2005). D ata  o f  ad u lt individuals are 
com pared.

T he Scythian popu la tion  p resen ted  
low er frequency o f  caries te e th  (0.15%) 
th an  th e  C hernyakhov popu la tion  
(1.70% ) (x2 =  45.27, d f  =  1, p < 0 .0 0 0 1 ). 
Frequency o f  caries tee th  in th e  sub-R o­
m an  p o pu la tion  (8.98% ) w as significant­
ly h igher com pared to  th e  C hernyak- 
hov popu la tion  (x2 =  39.87, d f  =  1, 
p < 0 .0 0 0 1 ) and  th e  Scythian popu lation

Table 4. Frequency of dental caries and calculus in adults of the compared populations

Period, place
4th-5th c. AD, 

Ukraine*
Females Males

6th-5th c. BC, 
Ukraine1

Females Males

3rd-5th c. AD, 
England2

Females Males
Frequency of caries teeth, % 2.72 0.36 0.08 0.21 9.4 8.7
Total frequency of caries teeth, % 1.70 0.15 8.98
Frequency of calculus in individuals, % 64.28 63.63 9.0 11.0 39.1 64.3
Total frequency of calculus in individuals, % 64.0 10.0 53.26

* present data, 1 Kaskova et al. 2019, 2 Bonsall 2005.
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(x2 =  458, d f  =  1, p < 0 .0 0 0 1 ). D ifference 
in frequency o f  calculus in individuals 
betw een  th e  C hernyakhov popu la tion  
(64.0% ) and  th e  p o pu la tion  from  R om an 
B ritain  (53.26% ) w as n o t statistically  
significant (p =  0.3). The frequency o f 
calculus in  th e  Scythian p o pu la tion  w as 
low er (10% ) th an  in th e  sub-R om an pop­
u la tion  (p< 0 .0 0 0 1 ) and th e  C hernyak­
hov popu la tion  (p< 0 .0001). The Scyth­
ian p o pu la tion  had  sim ilar caries and 
calculus ra tes  in te rm s o f  sex (p> 0 .2 ). In 
R om an B ritain  th e  m ales had  h igher cal­
culus ra te  th an  th e  fem ales (x2 =  12.43, 
d f  =  1, p =  0 .0004), b u t sim ilar caries 
ra te  (p> 0 .5 ).

Discussion
T he study  o f  den ta l h ea lth  in ancien t pop­
u la tions can provide im p o rtan t in form a­
tio n  on  past d ietary  h ab its  and environ­
m en t im pact, especially if  th e  te e th  keep 
relatively w ell in archaeological contexts. 
T here  have been  n u m ero u s b ioarchaeo- 
logical s tud ies o f  caries as an indicator 
o f  past d iet (H illson et al. 2013; Bonsall 
2014; Forshaw  2014; Tosso et al. 2019).

W e have suggested  th a t agricultural 
in tensification  recorded in th e  area o f 
th e  C hernyakhov cu ltu re  (Zinkovskaya 
2015; G w inn 2017) m igh t have provoked 
increase in caries ra te  as happened  in  the  
Late M edieval p o pu la tion  from  Poland 
during  in tensification  o f agricultural 
p roduction  (Tomczyk et al. 2020). D iet 
o f  th e  C hernyakhov people m ostly  con­
sisted  o f  cereals and  m eat o f  dom estic 
anim als. However, desp ite  th e  fact th a t 
frequency o f caries te e th  in th e  adult 
C hernyakhov po pu la tion  (1.7% ) w as big­
ger com pared to  th e  Scythian population , 
w hich  lived earlier in  sam e area (0.15%) 
(p< 0 .0 0 0 1 ), th ese  indices w ere very 
low. Sam e very low  frequencies o f  caries

te e th  w ere found in ch ildren  from  the  
C hern jakhov (1.26% ) and  th e  Scythian 
po pu la tion  (0.26% ) (Yanko et al 2017). 
C onsequently , th e  au th o rs  suggested 
th a t caries ra tes  in th e  com pared po p u ­
la tions w ere n o t only a ttrib u ted  to  the  
consum ption  o f  carbohydrates, b u t also 
to  th e  fluorine concen tra tion  in  drinking 
w ater and  dental wear.

Poltava region has areas w ith  dif­
feren t level o f  fluorine in aquifer, and 
p resen t-day  concen tra tion  o f  fluorine in 
drink ing  w ater in Shyshaki reaches u p  3 
m g /l (high level) (Toronchenko 2013). 
In addition , Kaskova e t al (2011) found 
th a t frequency o f  caries in m odern  ad­
o lescen ts from  areas w ith  h igh fluorine 
concen tra tion  o f  54%  w as low er th a n  in 
adolescents from  areas w ith  low  fluorine 
concen tra tion  in drink ing  w ater (74.5% ). 
T h a t concen tra tion  o f  fluorine in aquifer 
has n o t changed since ancien t tim es. 
M entioned  Scythian p o pu la tion  inhab­
ited  areas w ith  h igh  and norm al con­
cen tra tion  o f  fluorine in drink ing  water. 
Frequency o f  caries te e th  in  th e  B ritish 
p o pu la tion  (8.98% ) in sam e la te  R om an 
period  (Bonsall 2015) w as h igher com ­
pared  to  th e  C hernyakhov popu la tion  
(p< 0 .0 0 0 1 ).Presen t-day  drink ing  w ater 
in A ncaster and W inchester (England) 
has a low  level o f  fluorine (drinking w ater 
quality  in form ation). T hus, th e  au th o rs  
suggest th a t very low  caries frequency in 
th e  s tud ied  C hern jakhov popu la tion  w as 
a ttrib u ted  w ith  h igh  concen tra tion  o f  flu­
o rine  in drink ing  w ater in  Shyshaki. In 
addition , caries frequency o f  th e  p resen t 
p o pu la tion  m ay have been  sm aller th an  
th is  ind icato r in o th e r p opu la tions from  
th e  sam e cu ltu re  from  th e  te rrito ry  o f  
U kraine.

Frequency o f  caries te e th  in th e  
C hernyakhov fem ales w as significantly 
h igher th an  in  m ales (p< 0 .05) (Table
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1). However, th is  sex difference w as no t 
a ttrib u ted  to  th e  factors o f  age or to o th  
loss in  m a tu re  adu lt category, w here 
m ales and th e  fem ales p resen ted  alm ost 
th e  sam e n u m b er o f  to o th  loss (46 m ale 
te e th  vs. 50 fem ale tee th ). H igher rates 
o f  caries am ong fem ales m ay h in t at 
som e difference in carbohydrates being 
consum ed. T he com pared  Scythian and 
sub-R om an p o pu la tions did n o t dem on­
stra te  sex differences in  caries frequen­
cies (Table 4).

In th e  C hernyakhov popu la tion , a 
m ale p resen ted  a com bined caries lesion; 
88.88 % o f  th e  fem ales p resen ted  CEJ 
and com bined  lesions, 11.11%  o f  fem ales 
p resen ted  crow n caries, and 11.11%  root 
caries. O ne 9-10-year-o ld  child had  prox­
im al caries localisation th a t is typical for 
th is  age due to  physiological spaces be­
tw een  prim ary  tee th , b u t th e  num ber 
o f  ch ildren  w as to o  sm all (n =  8). O ur 
findings are consisten t w ith  da ta  o f  the  
Scythian popu la tion  from  th e  area o f  
U kraine w here  100%  o f  fem ales and  89% 
o f  m ales p resen ted  com bined  lesions 
(Kaskova e t al. 2019). The ra te  o f  CEJ 
show ed th e  h ighest prevalence (33.33% ) 
in th e  A ncaster and  W inchester popu la­
tions. It should  be n o ted  th a t inhab itan ts  
o f  R om an B ritain  had  a predom inan tly  
cereal-based d iet in th a t period  (Britton 
and H untley  2011). In la te r ages, con­
sum ing  food rich in  sim ple sugars usually  
accom panied increase in caries rate, and 
occurrence o f  occlusal and approxim al le­
sions (Lanfranco and  Eggers 2012). The 
au th o rs  explain occurrence o f  CEJ and 
ro o t lesions by p laque accum ulation  in 
th e  cervical p art o f  crow n, w hich  causes 
gum  recession  and  caries developm ent in 
th ese  areas.

T he fact th a t adu lts  in th e  Chernyak- 
hov p o pu la tion  p resen t a few caries le­
sions in th e  crow n (Table 3) could be ex­

plained by dental wear. The au th o rs  n o te  
th e  h igh degree o f  dental w ear in  the  
C hernyakhov adu lt individuals (2.26) 
com pared to  data  o f  con tem porary  po p u ­
la tion  (W etselaar et al. 2016). T here was 
no  significant difference betw een  m ales 
and fem ales for to o th  w ear w hich  m ay 
be re la ted  to  th e  d iet o f  th e  stud ied  pop­
u lation . It is clear, th a t 6 -m onths-o ld  to  
2-year-old ch ildren  w ere b reast fed and 
did n o t have to o th  wear. In 8-10-year- 
old children, th is  ind icator show ed bo th  
physiological a ttritio n  and  im pact o f  th e  
d iet. A lso age-related  increase w as found 
in to o th  w ear am ong b o th  sexes. D espite  
dental wear, fissure caries m ay occur in 
young and early m iddle adu lts  and  per­
sist in th e  m o u th  long enough  to  in itia te  
th e  developm ent o f  large cavity. H ow ev­
er, one  la te  m iddle  fem ale in th is  study  
had  caries lesion  o f  den tin e  exposed by 
wear. In addition , fissure caries w as no t 
detec ted  in  m a tu re  adu lts  (Table 2), 
w hen  defective fissures and  cervical sur­
faces could have been  w orn  away due to  
in ten se  a ttrition .

A dults in  th e  s tud ied  popu la tion  
show ed calculus frequency (64.0% ) com ­
parable to  th e  p o pu la tion  from  R om an 
B ritain  (53.26% ) w ith  no  difference in 
te rm s o f  sex (Table 4). However, m ales 
in th e  sub-R om an popu la tion  from  Brit­
ain (Bonsall 2015) experienced higher 
calculus ra tes th a n  th e  fem ales, w hich 
could be explained by possib le  differenc­
es in fluid consum ption  or greater con­
su m ption  o f  silica-rich foods. Frequency 
o f  calculus am ong Scythians w as low er 
(10%) th a n  in  th e  C hernyakhov popu la­
tion . However, calculus could have been 
rem oved during  excavation. T here  w ere 
no  sex differences in calculus ra te  in th e  
Scythian popu la tion  (p> 0 .1 ). Thus, the 
au th o rs  did n o t identify  th e  re la tion ­
ship betw een  sex and to o th  wear, sex
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and dental calculus in th e  C hernyakhov 
popu lation . In addition , th e  n u m b er o f  
exam ined sam ples w as n o t enough  to  en­
sure age-related  increase in frequency o f  
caries and dental calculus.

U nfortunately , th e re  are n o  iso tope 
evidences abou t th e  d iet in th e  C hernyak- 
hov cu lture . T he resu lts  o rig inating  from  
N eolith ic  se ttlem en t ^a ta lh o y u k  (Agar­
wal et al 2015), w here  iso tope evidence 
ind icated  sim ilar d iets o f  m ales and fe­
m ales, did n o t p resen t sex difference in 
th e  caries. However, researchers, w ho 
found th a t fem ales from  d ifferent h is­
torical p o pu la tions consum ed  a sm all 
am o u n t o f  p ro te in  (Toso e t al. 2019) or 
m ore  m ille t item s (D otsika e t al. (2018) 
th an  m ales, could n o t declare sex differ­
ence in caries ra te  due to  sm all sam ple 
sizes. Therefore, to  u n d ers tan d  b e tte r 
th e  re la tionsh ip  betw een  sex and den­
tal h ea lth  ind icators it is im p o rtan t to  
study  enough sam ple sizes and conduct 
iso tope analysis o f  th e ir  rem ains to  e lu­
cidate diet.

S tudies conducted  in skeletal popu la­
tio n s in th e ir  archaeological and  a n th ro ­
pological con tex t can substan tia lly  enrich 
ou r u n d erstan d in g  o f  p ast h u m an  societ­
ies. If ex tra  da ta  is collected from  o th e r 
reg ions o f  U kraine w here  th e  Chernyak- 
hov cu ltu re  existed, th is  study  could be 
used  for fu rther investigation  o f  th e  ef­
fect o f  d ie t and concen tra tion  o f  fluorine 
in drink ing  w ater on  caries in ancien t 
populations.

Conclusions
T hese findings confirm  a very low  ra te  o f 
caries te e th  in th e  te rrito ry  o f  Shyshaki 
during  Late R om an period, w hich could 
be re la ted  to  regional d iet and  concen­
tra tio n  o f  fluorine in  drink ing  water. 
T he C hernyakhov p o pu la tion  p resen ted

a h igh den ta l wear, sim ilar frequency o f 
dental calculus w hen  com pared to  th e  
p o pu la tion  from  R om an Britain. Fem ales 
p resen ted  significantly h igher frequency 
o f  caries th an  m ales, w hereas no  signifi­
can t sex differences w ere found regarding 
dental wear, calculus, and  localisation o f  
caries lesions. The au th o rs  p resu m e th a t 
den tal h ealth  ind icato rs in  th e  Chernyak- 
hov cu ltu re  need  to  be stud ied  m ore  w ith  
b igger sam ple size and data  o f  th e  pop­
u la tions from  o th e r regions o f  U kraine.
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