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Periodontitis in 14th-17th century inhabitants
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AssTrACT: Manifestations of periodontitis, the destructive form of periodontal disease affecting the
alveolar bone, are often clearly recognizable in archaeological human remains. Analysis of this disease
allows to obtain data not only about biological condition but also diet and nutrition of past populations.
The objective of this paper was to asses periodontitis in the Polish urban population of Brze$¢ Kujawski
during Medieval - Modern transition (14th-17th centuries AD). An attempt was also made to explain
the relationship between atrophy of alveolar bones and the type of diet. Lowering of alveolar crests was
diagnosed based on measurements of the cementoenamel junction and the alveolar crest edge (CEJ-
AC) distance and morphology of the alveolar edge. In studied population periodontitis affected 77.1%
of individuals and 41.4% of all alveoli. Frequency, intensity and severity of the disease was higher in
males and increased with the individual’s age. Severity of alveolar destruction was associated with dental
calculus accumulation. It seems that a high prevalence of the disease may be, among others, result
of carbohydrate-rich diet and fragmented food. Sex differences could be related to differences in diet
(especially in protein intake) and hormone levels or lack of oral hygiene in part of the population.
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such as specific bacteria, advanced age,
white race, sex, hormones, metabolism
disorders, unhealthy habits (e.g. smok-
ing), psychological stress (Kaczmarek

Introduction

Periodontitis is one of the most common

disease and has accompanied humans
at various stages of their development
(Ripamonti 1988, Mitsis and Taramid-
is 1995, Petersen et al. 2005, Konig et
al. 2010). It may therefore be observed
not only in living patients, but also on
archaeological human remains.

Clinical research have enabled the
identification of many risk factors for
bone loss associated with this disease,

et al. 1995, Genco et al. 1999, Alekse-
juniené et al. 2002, Adler et al. 2008,
Rudzinski 2010, Nociti et al. 2015). Its
direct causes should be sought among
genetic and environmental factors. In ar-
chaeological populations, the most im-
portant environmental factor was severe
dental attrition. Dental wear beyond the
contact points of neighboring crowns
contributed to the formation of inter-
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dental sulcus. Fragmented food could
then be easily retained and not only cause
recession of gingival tissue between the
teeth due to the pressure exerted by food
during mastication but also promote the
development of inflammation (Aufderhe-
ide and Rodriguez-Martin 1998). Other
environmental factors include malnutri-
tion or poor oral hygiene resulting in bac-
terial plaque and dental calculus (Anerud
et al. 1991, Hillson 1996).

Compared with clinical ones, the re-
search of archaeological samples poses
some difficulties. The disease must be
sufficiently advanced to be visible on the
bone of alveolar processes. Due to the
lack of unambiguous criteria, different
authors accept various criteria to deter-
mine the occurrence of periodontitis
symptoms. In some cases, the changes
are qualified only as presence or absence
of the disease (Petersone-Gordina and
Gerhards 2011). For this reason, meth-
ods based on measurement of distance
between the cementoenamel junction
and the alveolar crest edge (CEJ-AC)
(e.g. Hamasaki and Takehara 2012) seem
to be the most objective and comparable.
However, there still exist discrepancies
in the minimum magnitude of bone low-
ering regarded as a manifestation of the
disease. The threshold value is accept-
ed either at 2 mm (Clarke et al. 1986,
DeWitte and Bekvalac 2010) or 3 mm
(Delgado-Darias et al. 2006). Moreover,
CEJ-AC measurement as the only survey
could lead to misinterpretation as root
exposure with advancing age is a natural
phenomenon compensating for crown
abrasion (Whittaker et al. 1990, Tomczyk
et al. 2017). Therefore, in addition to
metric analysis, some authors examine
morphological changes, such as alve-
olar bone fenestration and dehiscence
and root furcation (e.g. Vodanovi¢ et al.

2012, Tomczyk et al. 2018). In general,
the absence of uniform methods hinders
the comparison of data reported by dif-
ferent authors. Therefore, analysis of the
frequency and severity of periodontitis
allows to obtain indirect data on gener-
al health, living conditions, diet and nu-
trition or socio-economic status of past
populations.

In contrast to another well-stud-
ied disease of the masticatory appara-
tus, dental caries, the documentation of
periodontal lesions in past populations
is much poorer. What is more, the pub-
lished data on dental diseases in skeletal
populations mainly concern prehistoric
and early historic times, and in particu-
lar focus on the problem of the transition
from the hunter-gatherer economy to
agriculture, known as the Neolithic rev-
olution (Mitsis and Taramidis 1995, Kerr
1998, Gémez Otero and Novellino 2011,
Lorkiewicz 2012). Subsequent develop-
ments, e.g. the ones preceding the second
epidemiological transition, are not docu-
mented so well.

One should note the importance of
diet modifications, which began in 16th
century Europe and affected large popu-
lation groups as a result of an increased
use of flour for bread production, the
consumption of sugar, as well as the
spread of numerous cariogenic foodstuffs
from the New World. This is reflected in
a marked rise in the prevalence of caries
following a period of relative stability
in the Middle Ages (Caselitz 1998, Lan-
franco and Eggers 2012). Dietary chang-
es of the type described above may have
appeared earlier in urban environments.
Considering the complex interactions be-
tween oral diseases and their causes (e.g.
Lukacs 1989), they probably also affected
the intensity and pattern of periodontal
disease.
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The objective of this paper was to give
an analysis of periodontitis in the urban
population of Brze§¢ Kujawski dated to
the final phase of the late Middle Ages
and the beginning of the early modern
period (14th-17th centuries AD). An at-
tempt was also made to explain the re-
lationship between atrophy of alveolar
bones and the type of diet, which is man-
ifested among others by the deposits of
dental calculus.

Material and methods

The study material consists of a series of
48 skulls from an archaeological site Fara
in Brze$¢ Kujawski (Table 1). Brzes¢ Ku-
jawski is a historical town in north-cen-
tral Poland (Figure 1). First settlement
appeared in this area in the beginning of
the Neolithic (4600-4000 BC). Late medi-
eval/early modern population from Fara
includes skeletons dated to 14th-17th
century AD, which were excavated in
1970 and 1971. The cemetery was locat-
ed around the parish church in Brze§¢ Ku-
jawski and probably was used by higher
social class of the community. Therefore,
it can be expected that skeletons from
this site belonged to people in better bio-
logical condition than other members of
the society. At the same time, compared
with the earlier and later chronological
periods, the biological status (indicated
by higher prevalence of enamel hypopla-

Table 1 Age and sex of the studied individuals

sia and cribra orbitalia) of people from Fara
was not better (own data). Significant
deterioration of living conditions during
war with Sweden, burning the town and
epidemics of cholera had a negative im-
pact on the health of all inhabitants of
Brzes¢ Kujawski (Glebowicz 1970).

Age at death was estimated by den-
tal wear, ectocranial suture obliteration,
changes in the symphyseal face of the pu-
bis and the auricular surface of the ilium
(Lovejoy et al. 1985, Szilvassy 1988, Iscan
1989, Brooks and Suchey 1990, Buckber-
ry and Chamberlain 2002). Individuals
were classified into four age groups: juve-
niles (14-20 years), young adults (20-35
years), middle adults (35-50 years), and
older adults (50+ years). Sex was esti-
mated using standard methods based on
morphology of the skull and the pelvis
(Workshop of European Anthropologists
1980).

Only fully erupted teeth with antago-
nists in opposite dental arch were includ-
ed to analysis. Empty alveoli, teeth ex-
cessively worn or damaged were omitted.
Occurrence of periodontitis manifesta-
tions was macroscopically assessed bas-
ing on changes in alveolar bone morphol-
ogy: porous bone structure or a “shelf”
form of the crest edge characteristic of
horizontal bone loss (Clarke and Hirsch
1991) (Figure 2). The severity of alveo-
lar bone loss was evaluated by measuring
the CEJ-AC distance. The measurements

Male Female All
Age (years) n % . % " %
14-20 0 0.0 0 0.0 3 6.3
20-35 6 12.5 6 12.5 12 25.0
35-50 7 14.6 5 10.4 13 27.1
50+ 14 29.2 6 12.5 20 41.7
Total 27 56.3 17 35.4 48 100.0
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Figure 2. Severe recession of the alveolar crest edge

were performed with an electronic cali-
per to the nearest 0.1 mm. Recession was
measured on each tooth surface (labial/
buccal, lingual, mesial, distal). Measure-
ments of multi-rooted teeth were per-
formed on the buccal and lingual surfaces
of each root. A four-grade scale was ad-
opted for classification of the observed
lesions (Strohm and Alt 1998, modified):
1) no symptoms of crest atrophy; 2) ini-
tial stages of recession — the CEJ-AC
distance not exceeding 2 mm; 3) mod-
erate recession — the CEJ-AC distance
ranging from 2 to 4 mm; 4) severe reces-
sion - the CEJ-AC distance exceeding 4
mm. Only cases with at least moderate
bone atrophy and the presence of the

morphological lesions described above
were diagnosed as periodontal disease.
The degree of dental calculus accumula-
tion was evaluated macroscopically on all
tooth surfaces using the scale proposed
by Brothwell (1981): 0) no calculus, 1)
poor accumulation, 2) moderate accumu-
lation, 3) strong accumulation.

The alveolar crest edge dystrophy in-
dex and average degree of dental calculus
accumulation were calculated for each
tooth type as the sum of grades divided
by the number of positions analyzed. The
periodontitis intensity index (number of
affected alveoli divided by the total num-
ber of alveoli analyzed) and the frequen-
cy index (number of individuals with the
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disease divided by the total number of
individuals analyzed) were also comput-
ed. All the indices were calculated for the
four age groups, separately for males and
females.

The results were tested for statistical
significance using y* or y*> with Yates’s
correction (for sex differences in the
prevalence of the disease) and correlation
coefficient (for correlation between the
dental calculus accumulation and the de-
gree of alveolar atrophy).

Results

The analyzed skulls revealed 77.1% fre-
quency of periodontitis. Males were more
often affected than females, although dif-
ferences were not statistically significant
(x*=0.018; p=0.893). The disease was
found in 41.4% of the alveoli. Intensity
in males was significantly higher than in
females (x*=18.284; p<0.001) (Table 2).

Lesions qualified as initial stages were
observed very rarely, which further con-
firms the usefulness of the performed
measurements in diagnosing periodonti-
tis in skeletal populations: at such slight
alveolar bone dystrophy (grade O on the
original Strohm and Alt scale (1988)),
there were usually no bone lesions indi-
cating the occurrence of this disease. The
most common was second stage of de-
struction (2-4 mm). The presence of peri-
odontitis as diagnosed by CEJ-AC mea-

surement in the analyzed population also
showed significant differences between
the sexes (Figure 3). More than 60% of
females alveoli (as compared to only 49%
of males) did not reveal manifestations of
destruction. At the same time, all grades
indicating some degree of alveolar crest
atrophy were found more often in males.
These sex differences were statistically
significant (y>=18.284, p<0.001 for alve-
oli without atrophy; x*=5.824, p<0.02 for
0-2 mm atrophy; ¥*=4.910, p<0.03 for
2-4 mm atrophy; and y*>=5.774, p<0.02
for atrophy >4 mm).

The number of alveoli with horizontal
loss increased with age (Table 3) and this
tendency was observed at each stage of
the disease (Figure 4). In both, males and
females, differences between age classes
were statistically significant (y*=78.739,
p<0.001 in males and ¥*=29.234,
p<0.001 in females). The most pro-
nounced deterioration of the alveolar
bone took place between 35-50 and above
50 years of age (27.9% for both sexes).
In females also in this period progress of
the disease was the biggest (by 25.8%),
while in males this process had happened
earlier — between 20-35 and 35-50 years
of age (increase by 26.1%). In most age
groups intensity of alveolar bone loss was
higher in males than in females (Table 3).

Analyses of alveolar crest dystrophy
and the degree of dental calculus accu-
mulation were performed (Table 4). The

Table 2 Periodontitis frequency and intensity stratified by sex

Individuals Alveoli
Sex

N n % N n %
Male 27 24 88.9 511 260 50.9
Female 17 14 82.4 297 105 35.4
All 48 37 77.1 889 368 41.4

N - number of cases analyzed, n — number of cases with periodontitis
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amount of dental calculus deposits var-
ied depending on the type of tooth and
was positively correlated with increasing
destruction of the alveolar crest edge. In
males the result was statistically signifi-
cant (r=0.936 a=0.01).

Discussion
The use of CEJ-AC distance as a prop-

er periodontitis indicator is widely dis-
cussed by many authors. Non-patho-

logical changes like compensation for
tooth wear or continuing eruption can
be potentially counted as cases of the
disease (e.g. Costa 1982, Clarke et al.
1986, Whittaker et al. 1990, Clarke and
Hirsch 1991, Hillson 1996). On the oth-
er hand some researches show that the
tooth wear does not change CEJ-AC dis-
tance (e.g. Gongalves et al. 2015) and
mentioned processes do not change mor-
phology of alveolar crests (e.g. DeWitte
and Bekvalac 2010). The use of both, like
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Figure 3. Sex differences in horizontal alveolar bone loss
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Figure 4. Sex and age differences in severity of periodontitis in alveoli
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in this study, the metric method and the
diagnosis of morphology, prevents incor-
rect classification of changes and overes-
timation of periodontitis prevalence.
Some researchers associate the oc-
currence of oral diseases with the type of
food consumed (e.g. Lieverse 1999, No-
vak 2015). It is probable that diet could
have been one of the factors influencing
the wide spread of periodontitis among
the inhabitants of Brzes¢ Kujawski. Ac-
cording to Dembinska (1999) during the
15th to the 18th century the quality of
food in Poland has radically improved.
Food was well prepared and shredded
with high carbohydrate content. People
mainly consumed grains (millet, wheat
and rye) and vegetables (onion, pease,
cabbage). What is more, some new high-
ly cariogenic foreign vegetables (e.g. po-
tatoes) appeared in Polish cuisine at the
turn of the 16th and the 17th centuries.
Fruits were dessert foods of the rich but
meat was consumed not only by mem-

bers of the social elite. The main source
of protein were pork, beef and poultry
(especially guinea fowls and chickens).
On fasting days meat was replaced by
fish. The diet was supplemented with
milk and dairy. Such high carbohydrate
and crumbled food easily deposited on
the teeth. This probably favored the de-
velopment of bacterial plaque causing
inflammation and destructive changes in
the periodontium.

Historical data indicate that the end
of the Middle Ages was a time of the so-
cio-economic and demographic decline of
Brzes¢ Kujawski (Glebowicz 1970). The
war with Sweden, epidemics and deterio-
rating living conditions contributed to the
impoverishment of the diet and deterio-
ration of the general health inhabitants of
Brzes¢ and consequently was manifested
in poor oral health. What is more, analy-
sis of environmental stress determinants
showed that the population of Fara site
had worse biological condition in com-

Table 3 Horizontal bone loss intensity depending on age and sex

Age Male Female All
(years) N n % N n % N n %
14-20 - - - - - - 58 0 0.0
20-35 118 24 20.3 120 26 21.7 238 50 21.0
35-50 166 77 46.4 97 32 33.0 286 112 39.2
50+ 227 159 70.0 80 47 58.8 307 206 67.1
Total 511 260 50.9 297 105 354 889 368 41.4
Table 4 Alveolar bone loss (in mm) and the degree of dental calculus accumulation
Sex Index I1 12 C P1 P2 M1 M2 M3
M average bone loss 2.8 3.0 2.8 2.5 2.5 3.5 3.3 2.6
average dental calculus 0.7 0.6 0.6 0.6 0.6 0.7 0.7 0.5
F average bone loss 2.6 2.9 2.4 2.5 33 2.9 2.5 2.8
average dental calculus 0.4 0.5 0.5 0.5 0.5 0.7 0.6 0.7
All average bone loss 2.7 2.9 2.6 2.4 2.7 3.1 2.9 2.6
average dental calculus 0.6 0.6 0.5 0.5 0.6 0.7 0.7 0.6
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parison with groups inhabiting this area
in the early Middle Ages (11th-13th cen-
tury) and in Modern times (16th-19th
century) (Table 5). Frequency of enamel
hypoplasia in Fara was higher than in
early Middle Ages (y*=7.824, p=0.005),
cribra orbitalia frequency higher than in
Modern times (y*=6.787, p=0.009).

Also the psychosocial stress that ac-
companied the political destabilization at
this time in Poland could have contrib-
uted to the intensification of the disease
among the inhabitants of Brze§¢. Some
authors (e.g. Genco et al. 1999, Alekse-
janiené et al. 2002) mention this as a fac-
tor related to lifestyle and thus the peri-
odontal health.

In comparison with other urban
groups from Poland from the late Middle
Ages, frequency of periodontitis in stud-
ied population is higher but not statisti-
cally different (Table 6). These data may
suggest that living conditions in those
times were the same throughout Poland
and therefore the prevalence of the dis-
ease was similar everywhere.

Many studies conducted so far indi-
cate a higher prevalence of periodonti-
tis in males (Koztowski and Florkow-
ski 1996, Garlowska 2001, Wasterlain
et al. 2011, Bonsall 2014, Novak 2015,
Tomczyk et al. 2018). Also in the studied
population, both frequency and intensity
were higher in this group. It seems that
among others, this may be a result of sex
differences in diet. Isotopic studies of the
medieval Polish population showed that
males consumption of meat was signifi-
cantly higher than females (Reitsema et
al. 2010). This may also be confirmed by
the higher severity of dental calculus in
males. A protein-rich diet has an alka-
line effect and contributes to bacterial
plaque mineralization, thus leading to an
increased dental calculus accumulation
(Hillson 1996, Lieverse 1999). It is gen-
erally accepted that mineral deposits on
the teeth have a destructive effect on the
bones of alveolar processes (e.g. Sewdn
et al. 1998). The relatively low general
level of the calculus accumulation could
be caused by a high-carbohydrate diet. At

Table 5 Environmental stress determinants in populations of Brze$¢ Kujawski from early Middle Ages to

Modern times (own data)

enamel hypoplasia

cribra orbitalia

Period

n/N % n/N %
11th-13th century 13/32 40,6 13/38 34,2
14th-17th century (Fara) 28/38 73,7 12/30 40,0
16th-19th century 68/121 56,2 27/147 18,4

Table 6 Frequency in periodontitis in late medieval populations from Poland

Individuals
Period Site Source
n/N %
13th-17th Tum 37/56 66  Kozubkiewicz and Trachtenberg 1960
14th-17th Radom 57/80 71  Tomczyk et al. 2018
14th-17th Brzes¢ Kujawski 37/48 77  the present study
15th-18th Krakow 68/108 63  Glen 1976
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the same time, sex differences in dental
deposits may indicate that the protein in-
take differed between males and females.
It is also possible that the higher dental
calculus accumulation in males could be
caused by the lack of oral hygiene. Higher
intensity and severity of periodontitis in
this group seems to confirm this hypoth-
esis.

Lower intensity of alveolar bone loss
in females in most age groups addition-
ally indicates that the sex differences de-
scribed above are not attributable merely
to the fact that the age at death of males
was more advanced than females what
is typical for prehistorical and historical
populations.

Clinical studies shows the lack of pro-
tective effects of estrogens on the body
in men (Mascarenhas et al. 2003). On
the other hand, female sex and hormonal
disorders during pregnancy and meno-
pause which lead to mineral deficiencies
are also indicated as a factor favoring
periodontitis (Kaczmarek et al. 1995).
These opinions correspond to the results
obtained. The highest increase in the in-
tensity of periodontitis in females was
recorded between the oldest age classes
(over 35 years). Hormonal disturbances
associated with menopause occur during
this period and this probably contribut-
ed to the increase in alveolar atrophy. In
males the number of alveoli with symp-
toms of dystrophy increased the most at
younger age (20-35 and 35-50 years old).
Such an early worsening of the disease
may result from the generally greater
sensitivity of people of this sex to harm-
ful environmental factors or greater ex-
posure to them. It seems, therefore, that
hormone deficiency affects the state of
the periodontium of both sexes, but it
manifests itself at different age. The big-
gest deterioration of the alveolar bone in

younger age groups in men also indicate
that it is not a result of tooth eruption
resulting from older age but the progress
of the disease.

Other factors such as loading of the
masticatory apparatus and mechanical
damage to alveoli or more advanced age
at death of males typical of past popula-
tions cannot be excluded either. There-
fore, periodontitis seems to be a disease
with a very diverse etiology. However, its
study is important as it allows to con-
clude not only on the biological condition
of the past populations, but also on their
living conditions.

Conclusions

The results of these analyses suggest that
periodontitis in the 14th-17th century
Poland was a common disease and one of
its causes could have been diet. Obvious-
ly it is not the only or main cause of the
disease, but in times when there was a
change to more fragmented and cariogen-
ic food this factor should be particularly
considered. Also impact of hormones,
dental calculus deposits or general liv-
ing conditions (e.g. psychological stress)
cannot be excluded. A high social status
is not always associated with good health.
In times of political and socio-economic
crisis, the state of health of all, even the
richest social class, is deteriorating. What
is more, it seems that periodontitis can
be considered as an indicator of general
health of past human populations.

Corresponding author

Justyna Karkus, Department of Anthro-
pology, Faculty of Biology and Environ-
mental Protection, University of Lodz,
Banacha 12/16, 90-237 Lodz, Poland
E-mail: justyna.karkus@biol.uni.lodz.pl



432

Justyna Karkus

References

Adler L, Modin C, Friskopp J, Jansson L. 2008.
Relationship between smoking and peri-
odontal probing pocket depth profile. Swed
Dent] 32 (4):157-63.

Aleksejuniene J, Holst D, Eriksen HM, Gjer-
mo P 2002. Psychosocial stress, lifestyle
and periodontal health. A hypothesised
structural equation model. J Clin Periodon-
tol 29:326-35.

Anerud A, Loe H, Boysen H. 1991. The nat-
ural history and clinical course of calcu-
lus formation in man. J Clin Periodontol
18:160-70.

Aufderheide AC, Rodriguez-Martin C. 1998.
The Cambridge Encyclopedia of Human
Paleopathology. Cambridge: University
Press.

Bonsall L. 2014. A comparison of female and
male oral health in skeletal populations
from late Roman Britain: Implications for
diet. Arch Oral Biol 59:1279-300.

Brooks S, Suchey JM. 1990. Skeletal age deter-
mination based on the os pubis: a compar-
ison of the Acsadi-Nemeskéri and Suchey-
Brooks methods. Human Evolution 5
(3):227-38.

Brothwell DR. 1981. Digging up Bones. Lon-
don: British Museum.

Buckberry JL, Chamberlain AT. 2002. Age es-
timation from the auricular surface of the
illium: A revised method. Am J Phys An-
thropol 119 (3):231-39.

Caselitz P 1998. Caries — Ancient Plague of
Humankind. In: KW Alt, FW Résing, M Te-
schler-Nicola, editors. Dental Anthropolo-
gy. Fundamentals, Limits and Prospects.
WienNewYork: Springer.

Clarke NG, Carey SE, Srikandi W, Hirsch RS,
Leppard PI. 1986. Periodontal Disease in
Ancient Populations. Am J Phys Anthropol
71:173-83.

Clarke NG, Hirsch RS. 1991. Physiological,
pulpal and periodontal factors influencing
alveolar bone, In: MA Kelley and CS Lars-
en, editors. Advances in Dental Anthropol-
ogy. NewYork: Wiley — Liss. 241-66.

Costa RL. 1982. Periodontal Disease in the
Prehistoric Ipiutak and Tigara Skeletal Re-

mains from Point Hope, Alasca. Am J Phys
Anthropol 59: 97-110.

Delgado-Darias T, Velasco-Va’zquez ], Arnay-
de-la-Rosa M, Mart1'n-Rodr1’guez E, Gon-
za'lez-Reimers E. 2006. Calculus, peri-
odontal disease and tooth decay among the
prehispanic population from Gran Canaria.
Journal of Archaeological Science 33:663-
70.

Dembinska M. 1999. Food and Drink in Me-
dieval Poland: Rediscovering a Cuisine of
the Past. Philadelphia: City of Philadelphia
Press.

DeWitte SN, Bekvalac J. 2010. Oral Health
and Frailty in the Medieval English Cem-
etery of St Mary Graces. Am J Phys An-
thropol 142 (3): 341-54.

Gartowska E. 2001. Disease In the Neolithic
Population of the Lengyel Culture (4300-
4000 B.C.) from the Kujawy Region In
North-Central Poland. Z Morph Anthrop
83 (1):43-57.

Genco RJ, Ho AW, Grossi SG, Dunford RG,
Tedesco LA. 1999. Relationship of stress,
distress and inadequate coping behaviors
to periodontal disease. J Periodontol 70
(7):711-23.

Glen E. 1976. Wystepowanie schorzen
przyzgbia u mieszkancow Krakowa (XI-
XVIII w.). Anthropol Rev 2 (1):105-11.

Glgbowicz B. 1970. Monografia Brzescia Ku-
jawskiego. Wtoctawek

Gongalves PCG, Griffiths G, Rawlinson A.
2015. A study of the periodontal state of
late Medieval United Kingdom population.
Arch Oral Biol 60:1797-1801.

Gomez Otero J, Novellino P. 2011. Diet, Nu-
tritional Status and Oral Health In Hunt-
er-Gatherers from the Central-Northern
Coast of Patagonia and the Chubut River
Lower Valley, Argentina. Int ] Osteoarchae-
ol 21: 643-59.

Hamasaki T, Takehara T. 2012. Caries and
Periodontal Disease in Rice-Cultivating
Yayoi People of Ancient Japan, Contem-
porary Approach to Dental Caries, Dr.
Ming-Yu Li [pdf]. Available at: http://www.
intechopen.com/books/contemporary-ap-
proach-to-dentalcaries/caries-and-peri-


https://www.ncbi.nlm.nih.gov/pubmed/?term=DeWitte%20SN%5BAuthor%5D&cauthor=true&cauthor_uid=19927365
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bekvalac%20J%5BAuthor%5D&cauthor=true&cauthor_uid=19927365
https://www.ncbi.nlm.nih.gov/pubmed/19927365
https://www.ncbi.nlm.nih.gov/pubmed/19927365

Periodontitis in 14th-17th century Poland

433

odontal-disease-in-rice-cultivating-yayoi-
people-of-ancient-japan

Hillson S. Dental Anthropology. 1996. Cam-
bridge: University Press.

Iscan MY. 1989. Age Markers in the Human
Skeleton. Springfield Illinois: Charles C
Thomas Publisher.

Kaczmarek U, Konopka T, Malepszy A,
Nowak-Malinowska H, Kozltowski Z,
Jedrzejuk D. 1995. Ultradzwigkowy pomi-
ar gestosci kosci pigtowej a wystgpowan-
ie i intensywno$¢ chordb przyzebia. Czas
Stomatol 48 (3):163-67.

Kerr NW. 1998. The prevalence and natural
history of periodontal disease in Britain
from prehistoric to modern times. British
Dental Journal 185: 527-35.

Konig J., Holtfreter B., Kocher T. (2010) Peri-
odontal health in Europe: Future trends
based on treatment needs and the provi-
sion of periodontal services-positon paper
1. European Journal of Dental Education
Suppl 14: 4-24.

Koztowski T, Florkowski A. 1996. Zmiany pa-
tologiczne narzadu zucia ludnosci zydows-
kiej z Dobrzynia na Wista (XIX-XXw.). In:
A Malinowski, B Luczak, and J Grabowska,
editors. Antropologia a medycyna i pro-
mocja zdrowia 1, £6dz. 391-400.

Kozubkiewicz Z, Trachtenberg B. 1960. Bada-
nia stomatologiczne wykopaliskowych
szczatkéw ludzkich z Katdusa (XI - XII w.),
Starego Brzescia (XII - XVIw.), Tumu (XIII
— XVII w.) i Brzescia Kujawskiego (XVI —
XVIII w.). Czas Stomatol 13 (1): 29-40.

Lanfranco LB, Eggres S. 2012. Caries through
time: an anthropological perspective [pdf].
In: M Li, editor. Contemporary approach
to dental caries.Available at: http://www.
intechopen.com/books/contemporary-ap-
proach-to-dental-caries/caries-archaeolog-
ical-and-historical-record.

Lieverse AR. 1999. Diet and the aetiology of
dental calculus. Int J Osteoarchaeol 9:219-
32.

Lorkiewicz W. 2012. Biologia wczesnorol-
niczych populacji ludzkich grupy brz-
esko-kujawskiej  kultury  lendzielskiej
(4600- 4000 BC). L6dz: Wydawnictwo UL.

Lovejoy CO, Meindl RS, Mensforth RP, Barton
TJ. 1985. Multifactorial determination of
skeletal age at death: a method and blind
tests of its accuracy. Am J Phys Anthropol
68: 1-14.

Lukacs JR. 1989. Dental Paleopathology:
Methods for reconstructing Dietary Pat-
terns. In: MY Iscan, KAR Kennedy, editors.
New Reconstruction of life from the skele-
ton York: Wiley-Liss.

Mascarenhas B Gapski R, Al-Shammari K,
Wang H-L. 2003. Influence of sex hor-
mones on the periodontium. J Clin Peri-
odontol 30 (8):671-81.

Mitsis FJ, Taramidis G. 1995. Alveolar bone
loss on neolithic man remains on 38 skulls
of Khirokitia’s (Cyprus) inhabitants. J Clin
Periodontol 22:788-93.

Nociti Jr FH, Casati MZ, Mendes Duarte P
2015. Current perspective of the impact of
smoking on the progression and treatment
of periodontitis. Periodontol 2000 67:187-
210.

Novak M. (2015) Dental health and diet in
early medieval Ireland. Arch Oral Biol
60:1299-309.

Petersen PE, Bourgeois D, Ogawa H, Estu-
pinan-Day S, Ndiaye C. 2005. The global
burden of oral diseases and risks to oral
health. Bulletin of the World Health Orga-
nization 83:661-69.

Petersone-Gordina E, Gerhards G. 2011. Den-
tal Disease In a 17%- 18" Century Germany
Community in Jelgava, Latvia, Papers on
Anthropology XX 327-50.

Reitsema L.J., Crews D.E., Polcyn M. (2010)
Preliminary evidence for mediewal Polish
diet from carbon and nitrogen stable iso-
topes. Journal of Archaeological Science
37:1413-23.

Ripamonti U. 1988. Paleopathology in Aus-
tralopithecus africanus: A Suggested Case
of a 3 - Million - Year — Old Prepuber-
tal Periodontitis. Am J Phys Anthropol
76:197-210.

Rudzinski R. 2010. Wplyw metabolitéw niko-
tyny na przebieg i intensywnos¢ zapalen
przyzebia przewleklych u oséb palacych ty-
ton. Rocz PAM 56(2):97-105.



434

Justyna Karkus

Sewén LA, Karjalainen SM, Soéderling E,
Lapinleimu H, Simell O. 1998. Association
between salivary calcium and oral health. ]
Clin Periodontol 25:915-19.

Strohm TE, Alt KW. 1998. Periodontal Disease
- Etiology, Classification and Diagnosis. In:
KW Alt, FW Résing, and M Teschler-Nicola,
editors. Dental Anthropology. Fundamen-
tals, Limits and Prospects. Wien-NewYork:
Springer.

Szilvassy J. 1988. Altersdiagnose am Skelett.
In: Martin/KnuBmann, editors. Anthro-
pologie. Handbuch der vergleichenden Bi-
ologie des Menschen. Stuttgart New York:
Gustav Fischer Verlag. 421-43.

Tomczyk ], Turska-Szybka A, Zalewska M,
Olczak-Kowalczyk D. 2017. Reliability of
the assessment of periodontal disease in
historical populations. Int J Osteoarchaeol
27:206-16.

Tomczyk J, Myszka A, Borowska-Strugins-
ka B, Zalewska M, Turska-Szybka A, Ol-
czak-Kowalczyk D. 2018. Periodontitis in
the historical population of Radom (Po-

land) from the 11% to 19" centuries. Int J
Osteoarchaeol 1-10.

Vodanovi¢ M, Pero$ K, Zukanovi¢ A, Marjana
KneZevi¢ M, Mario Novak M, Mario Slaus
M, Brki¢ H. 2012. Periodontal diseases at
the transition from the late antique to the
early mediaeval period in Croatia. Arch
Oral Biol 57:1362-76.

Wasterlain SN, Cunha E, Hillson S. 2011.
Periodontal Disease in a Portuguese Iden-
tified Skeletal Sample From the Late Nine-
teenth and Early Twentieth Centuries. Am
J Phys Anthropol 145:30-42.

Whittaker DK, Griffiths S, Robson A, Rog-
er-Davies P Thomas G, Molleson T. 1990.
Continuing tooth eruption and alveolar
crest height in an eighteenth-century pop-
ulation from Spitalfields, east London.
Arch Oral Biol 35:81-85.

Workshop of European Anthropologists.
1980. Recommendations for age and sex
diagnosis of skeletons. ] Hum Evol 9:517-
49.



	_GoBack

