3324. Hypaplasia

rings obierved macrozcopically remained the sunmie as ohserved with the aid of »
magnifying plass. The intra-observer emor of the preseni-abscnt seoring and ring

couniing wat small and similar to those repocted by oither atthors (Gaodman 2t al,
1987, Danforth and Gilibexti 1992),

Number of hypoplastic inge ot each ooth was counted for each individual, The

dislinclion between elear big rings with deep fossoe between thern, and small shafiow

ATIES in glose p proximily of ¢ach other, and also between smoalh and pitted rings was

recorded {Goodman and Rose 1960, Donat and Rase 1921). Lo lurtber apalysis

however, the distinction into various types of linsar hypoplasia was abandoned us

researchers proved thal such categorisation was unoecessary (small and big defecs
T o preater inter-observer

ertoys (Goodman at al, 1980, Danforth and Gilibetti 1992, Berii and Mahancy

1995). Individualy with pitting rapdemly distributed on teeth, the Kind of tooth with

swch pilting, snd the surfacy with pitting were recorded on the chan {Appendix 1),
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sl of the by ic pits and mimin,g ename] was described in order to

e w

schar 1985, Shafer et al. 1983, Yones and Masos 1990).

ageaiatimeof a
Jupiastic ning Tonmation. fe is possitle todetermine the age of the individual by
'mpanng the position of the Iypoplastic l¢sion on the tooth with daty on the denal
svelopment (Schlbe and McHenry 1975). 1o the progeam, régressicn eyualjons
TC Baset on crown formation standards established by Schowr and Massler and co-
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stablished for European populations, and despite recent criticism (Hodges and
Yilkiason 19907 are widely used in studies of non-Evropean popul
ttalse the differences in crown formation rimes detween populstions are rather
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ity the vajcufations wepe Aot corrected for the specific population crown heighis

velop raliab) p standards. Alse 1here was less need 10 make such conections

Lause the stpclied mpﬂiaﬁumt and the standands naed in the compuler prograTn

cre those of Europeans, The calculations were made for all teeth with hypoplasia,
order o yvnid doubling of informatian, 1eeth from the 1eft side of the jaws were

il in further unalysis. I the oft tooth was missing. the right tooth of the same type

15 tweluded 1 all further cajculations.
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Location of the hypoplastic pits and missing enamel was described in order to

differentiate the causes of hypoplasia (Nikiforuk and Fraser 1981, Ortner and

Putschar 1985, Shafer et al. 1983, Jones and Mason 1990).

The computer program written by Murray and Murray (1989a,b) from the

University of Kansas in Lawrence, Kansas and University of Arkansas in

Fayetteville, Arkansas was used to calculate the individual'sageatatimeofa

hypoplastic ring formation. It is possible to determine the age of the individual by
comparing the position of the hypoplastic lesion on the tooth with data on the dental

development (Schultz and McHenry 1975). In the program, regression equations

were based on crown formation standards established by Schour and Massler and co-

1

workers (Schour and Massler 1940, 1941, Massier et ai. 1, Sarnat an

1941) and on mean crown heights published by Swardstedt (1966) (Murray and

established for European populations, and despite recent criticl (Hodges and
Wilkinson 1990) are widely used in studies of non-European populations as well,

because the differences in crown formation times between populations are rather

. ¢ 1990, Smith 1991). In In this

small (Gustafson and Koch 1974, Goodman and Rose Smith 199
study the calculations were not corrected for the specific population crown heights

because there were very few unworn teeth in the populations from Metaponto to

develop reliable standards. Also there was less need to make such corrections

because the studied populations and the standards used in the computer program

were those of Europeans. The calculations were made for all teeth with hypoplasia.

In order to avoid doubling of information, teeth from the left side of the jaws were

used in further analysis. If the left tooth was missing, the right tooth of the same type
was included in all further calculations.
r hypoplasia - easily observable big rings on the

tooth surface is presented in the Figure 3.324-1.
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3.325. Periodontal disease

To discriminate between physiological increase of the alveolar crest to cemento-

enamel distance (AC-CEJ distance) and pathological resorption of alveolar bone

called periodontitis, as well as measuring the distance between the cemento-enamel
junction and the alveolar crest (see par. 3.312. Root exposure) morphological
changes of the alveolar bone were recorded. Observations of pitting on the alveolar
bone, shape and general appearance of the alveolar margin, infrabony pockets and

presence of periapical abscesses were conducted (Manson and Nicholson 1974,

Tyldesley 1978, Costa 1982, Clarke and Hirsch 1991).
The Tooth Cervical Height index (TCH-index) was calculated for individuals

with 10 and more teeth in their sockets in order to evaluate periodontal condition of
the mouth as a whole. The TCH-index is the mean value of all measurements taken
for the individual's AC - CEJ distances. It is calculated as a sum of all measurements
divided by the number of measurements for a mouth (Davies et al. 1969). Itis also
assumed that the use of TCH-indices instead of AC-CEJ values for selected teeth in

S } ) P £
some O

further analysis will help to reduce at least partiatiy,
ition along the

in earlier studies, and associated with the variability of alveolar conditi

tooth row in dry skuiis (Moinar and Molnar 1985, Hildebolt and Molnar 1991).

Figure 3.322-1. and Figure 3.323-1 show examples of the probable

periodontitis and chronic periodontal discase in the dental sample from Pantanello

necropolis.
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3.326. Other pathological conditions

Special attertion was paid to other pathological causes of tooth foss, dismurbed

eruplion, & patholagicsl changes of alvealar or cortical bone like cysts, nmowrs, o

alveclar bone remodeiling, tooth less or changed colour of ename] and denline as a
Tesult of syslemic diseases or travma, (Shklar and McCarthy 1976, Criner and
Putschar 1985, Shafer ¢t al. 1983, Jones and Mason 1950}, impacted teeth, arrested
decidugus teeth, unusual shape of teeth, ancdonlia, bypedontia and hyperdontia,
spacing. crowding and rotated treth were recorded and the cases desceribed

{Appendices | and 2).

3.327. Dental wenr

The five degree scale (0-3) of Gustafson {1966) was vsed to £valuate dental
wear during Ihe first examination of the dental material. According to this

classificalion, unworn teeth were scored with zero {0} wear. When wear patches

were observed only on enamel, or lhe ename! was wom dow

visible, the wear was of the first degree (score 1 on the chart). Fresence o
peiches oo the worn surface was scored as the
dentine was present on the occluse] surface of the Loath the third degree of wear was

L o B o all

recorded (score 3). The tooth ¢rown compleotely

e (Gustalson's classificatio
preatest differonce berween the two methods was that in the Molnad's classification
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description of istermediate stages of aktrition was added to the stages previoualy
described by Gustafson { 1066}, Molnar's method in which the amount of ename! lost

and dentine exposed was evaluated, allowed the investigator more precise and semi-

continuous assessment of the magnitude of tooth wear. For example, according to
Ihis method there were three stages of altrition with dentine patches described as
stall and few only (degree 3 in the scale), small dentine palches with one of the
bigoer size (degrec 41, and the third stage where larpe dentine paiches were present
and the zecondary dentine might be present as well (degree 5). Both methods
evalnated atirition on the posteriorand antericr dentition.

For purposes of companisons with the data from the European and Ametican

literature, both methods were appliad (o the dental malesial in this sudy. The third

scoring technique deseribed by Scolt {1979) was used to complement the above
two. The technique wes developed to evaluate wear only on molars, and wak
recommended for shidies of zate of attrition where the principal axia method was
applied. Scoit divided the occlazal surface of molars into four quadrants and acored

the amounl of enamel still present in each quadrant according to the ten point scale (-

10 points}. Scores Trom each qus
the evaluation of the tooth wear in the 4-40 point scale. That scoring lechnique could

altc give SOIME information about the way the teeth were used in-the jow by
describing in points which side of the tooth was mostly affected by atirition. The
lechnique shows results of an even more semi-conlinwous nature than the Maolnar's

procedure, when applied to large samples. As it wag discussed by Scolt (1979a) the

method was essy 10 use, and produced very low intra- and imer-cbsecver errors. Tho

L b

intra-observer assessment error in this study was indead low. Tn ten sets of molars

{10 x 6 molars x 4 quadrants} scored again in a year interval, the second score
4 teeth, and this only by 1-2 points in tho 40

i e AT nd e e ﬂ“!

iiTered from the first ond for onYy

points scale. Further analysis of the intra-observer eror was not altempled as the
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anthor found the results of repeated scoring satisfactory (93% of teeth had the same scores).
The methods of Gustalson and Molnar also gave highly repeatabio resuls (%4 and 92 perceat

agreement between the first and the second assessment respectively within a yeariatervat).

The principal axis method was used 1o estimate the gradient of refative molar tooth wear
in the population (Scott 1579b, Richards 1584). In the case of dental wear the method
refleets regression of the wear of M1 on the wear of M2. The slope of the principal axis of
such regression measures the average gradient of wear of M1 relative to M2 in a sample of
individuals. The method avoids the problem of correlation berween the age of individuals and
amount of taoth wear in the interpretation of trends in dental wear at the popalation level.

The principal axis is a line dividing equaily the anghc berween regression lineaX on Y

and Y on X. The method does not require assumptions regarding measurement emor of
correlation of variables (Scott 19790, Sokal and Rohlf 1988). The wear of M1 and M2 was
seored according bo Scoit's scoring system. Scores of M1 and M2 of the same individuals

were plottcd on & scattergram and the principal axis fitted by regression techniqucs {Sokal

The authoris aware that it is doubtful whether the principal axis method can be applied
scales arc

ordingt semi-continuous rather than totally nominal, and were tested for their use in assessing
alhod (Scott 1979b, Benfer and Edwards

V991), Thus, either of them could produce results similar to Mhose oblained by using metric

date. The use of a phetographic-planimeter technique producing quantitative altrition data for

principal axis analysis, as originally described by Richerds ( 1984} was timme consuming and

impractical in the field-like working conditions in Metaponto. Othor existing methods of

data as well as other statistical approaches also have \hesi r limitations when

d!h-cntung tooth wear rutes [Smﬂ 19790, Richards lmm—llﬁ—ﬁmj (1]

the logth wear, the procedurs chosen by Lhe author seemmed to be optimal (or the purpoac of

this study and within the warking conditions available. Tt scemed to produce results

1o those obtained by applying other dats cotlecting techniques and other satesticel

coinpamblc
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re 3.327-1. Unusual wear of teeth in the mandible of a 60-x years oid male from buriai
249 at Pantanello. All teeth are heavily worn down with secondary dentine or pulp
exposed. Wear facets run in all directions. Front teeth haye a mesio-distal groove
through the occlusal surface. Second premolars at both sides of the mandible have
pulpal caries (thin arrows) with periapical abscess visible at right side (thick arrow).
A - right side, B - left side of the mandible.
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analyses {Smith 1976, Walker 1978, Tomenchuk and Mayhall 1979, Meinar ctal. 1563,
MK e and Molnar 1983a).
. P ' [ e S, I |
Inadivichuzls with un usteal poel]l WeaT were listed and the cas5es descrited Ln grealer UeLall.
Seorno results on pairs of ihe first and secoml molars witl unpsual atkrion Were not
ineluded in Ure principal axis analysis They were alsu exchuded from calculations o estimate
. ™ o L bl 1ias 1an
an rverace denrcre of wear in the Fﬂljulat[cm regardless ol WinCh Seonng e was Lac
=1
|

An example of unusual tooth wear found among te denta

Metapento is shown in the Figure 35271,

333, Uhservations of non-meinc traits

] ; - —
Morphelogival vanants on leetﬁmmﬁd{amh&emuwioUWc crteria: L)

. Y hich the mode of gen gtje controk was best exprlaied or
Jivg weore el tecled on vananls Tor wincit '

citallished (Kraus 1951, Wood and Green 969, (ioosc and Lee 1971, Bigpersiaff 1973,

14579 I'artin and Alvesalo 1Y Alvesaln et al. F975, Blanea and Chakrabordy 1976, Berry
|UT4. Hareis and Bailit 1980, Townsend and Brows 1981, Scott and Porter 1984, Michot

I9RY Townsend and Martin 1992), and 2} the chservalions were pousible on slightly or

even modderatety uscd teeth {like: number of cusps on Upper mokars) of vananls oCCUrning on

tccth nsually ieast used in the month (ke vpper second incisars) in order o have {arge

enegh samples for jnira- and interpopliation conpatrisons. la scleching the nomphol ogteal

variznts e ﬂmph A51% was akso plar:l:d an varants relanyely crimmenn Fumopean

poputations, past aad present. arvl atse on (hose specific to Varouws groips within the

Mediterrangan region (Angel 19440.0, Carboael! 1963, Suzuki and Sakai 15864, 1473,

Kieser §978, Zubov and Haldeaya 1579, Pussarello F980, Coppit and Macchiurelll 19582,

Malleeni e 2l 1985, Bermudesz de Castre V9HY, Printo-Cistemus et al. 1995, Manzi ct al.
= ckll. a

10477,

T he intrm-observer errar was rat reparted for non-metne traits for vaeious reasans.

Prelemniry scorm sexstons on small sample of tecth fram the miral samiple showed thal
g o 5
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majority of the weekly repeated results were the same as the first time despite that the scoring
was done in much shorter time limit. The intra-observer error seemed to be small and

oscillating around 0-5%. The reason that the error could be small was that from the

beginning of scoring the grades of expression of the particular characteristic (if appropriate)

were recorded, not just its presence or absence. The scoring continued in the same way even

that the use of only presence/absence results in further calculations was decided. As it was
showed by Nichol and Turner I1 (1986) greater error was obtained by scoring
presence/absence of the trait than when gradation of the trait expression was included in the
scoring. Simply it was necessary to look at the tooth for a longer time to decide about the

grade. All of the observations were made on original teeth. The errors reported by Nichol

and Turner II (1986) were estimated on casts and then aepen i the

casts. The majority of the non-metric traits selected for this study (number of cusps, shovel

shape incisors, winging, hypocone, metacone, €ic. g

high scorability index group (Nichol and Turner I, 1986). Taking into account all factors

including limited time of access to the dental material for this study the detailed study of the

intra-observer error for each trait separately was not done.
Observations of the selected non-metric traits were recorded in the specially designed

7 A I 3

chart aliowing efficient scoring (Appendix 3).

also provided if required (also Appendix 1 and 3).

3.331. Carabelli's trait

The additional feature, a pit, groove or cusp, on the lingual surface of the mesiolingual

i arabelli's trait (Dahlberg 1963, Zubov

1968, Kaczmarek 1979, Scott 1980, Turner et al. 1991). The Carabelli's trait is regarded as

a-variantcl teristic for the European populations and populations descendant from the

Bang and Hasund 1972, Wajeman and Levy 1979, Scott 1980).

Europeans (Hanihara 1967,

The trait is usually most pronounced, and its frequency the highest, on the upper first molars

0
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18lapin 1949, §_ee and Goose 1972, Lin 1977, Tumer and Swindler 1978, Wajeman and
Lavy 1070 Scott 1980, Lukacs 1983].

The simplest recording systemn for studying Carbelli's variant is present-absent data

criltection. This systerm proved to be the most relinble; the teast prone ta classtitcation ermors
and easy to wse in statistical celeulations, family sludics, and interpopulation distances
especially when the sample sizes were small (Solaer et al. 1972, Berry 1978,

‘' present-absent classification af the Carabelli's trait on 1he upger (irst molar was
used in this sty Far caleulations of the genclic distances between populations and in testing

the by prthesia of the Famity nuclei existence wihin the Pantanello burial ground,

All three upper molars were exgmined and the resulls recorded for both sides when both

g nreaent the data ware also reconded for an

oy radkad 8 n
J‘ (1 | L= 1] Ol bl

individual count. Observalions were conducied on unwarn leeth or slightly worn teeth where

negtocone was still intact (Appendix 3.

e RS 1L

For recording the expression of the Carabelli's Lrait several groding sysiens were

¥ raus 1951, 1950, Dohiberg 1963, Zuboy 1968). Review of the literature on the

Cnrabelli's truil underaken in tis study revealed that iwo of the systems, the Kraus's and

MWWWME classificauon described by Kraos, were the mosl

frequently used in vanouws studies, Most of the systeons in use ¢an be converted o the

For the prrpose of easy reference lo the world-wide data it Lhe literalure Lhe

alservations of the Leait in this study were reeorded acconding to the classilication of the raic
capression dese ribed by Gooss and Lee (1971). atd according to the Daklberg classification

{1963] using a procedure described by Scott { 19801,
In the Four-de erce systemn used by (GGoose and Lee ¢ 1971 the development al the

Carabelli's imnif was described as 1) no evidence o :,1n:FlTlﬁﬁ'fiT"“'HEW“"”“"TIIIE

mesiolingual surface of the upper molars, 21 pils or grooves. 3}a cusp withouta free tip, 4)

3 €usp with 7 free tip present an the surtace. Dahiberg (1963 distinguished eight degrees of

the Cﬂnlhl.'”i'ﬁ- varant t!pl"(!!'i!'il"]ﬂ- In Ihi5c|a_51iﬁcurinn lack of any mam [estaliom ol the

B2



Carabelli's trait (no piis, ndges or cusps) was scored as zero () degree. Grooves and pirs
were described in four copsecutive stages and the development of the cusp was desenbed in

threc stases from 3 small twebercte through a broad cusp or 3 maderate tubercle b well

I =

rrrrrr

While there were no ditficultics in distinguishing between cusps and other features on the
mestalingiat sudace of the protocone, and in deserbing the stage of the cusp development,
the classes | to 4 of srooves and pits cApression were less easy (o rccognise, in further
annlysis of the data the frequencics of Carabelti's expression im the 1-4 degrees in the

Diabihere classilication were sumimed up and prescnted as ani degree, Seait { LF60) adopied

Ihe Dahlberg's (arabelti's irait classitication and discussed the reseitsof three connturg

inethods For scoring the truit. The most frequently used seoring tethods, totak-tonth-connt;

unelateral count and individual count gaye otily S@njrmﬁgmrﬁrequﬁﬁe&eﬁh&ml—

presence (or absence). Fhe midividual eaont Wﬁwmﬁewmﬁmﬂﬂ%l!
frequency. According to this method the highest depree of {he treait expression was recorded
whEn asymmetry was preseat assurning that the jndividual had only one pencdype for the trait
ard conld be ¢lassified in only one phonotypic category. The method aliowed acoring when
unly one antimers was avatlable for ahservalicns which maximised the size of the sample,

According to this procedurs the highest degree of the irait expression and the data recorded

ofly on one side of the mauth represented an individual in the present study. The individual
coms sere e in the caloulations of the trait frequeencies and in the Final presentation of he

dacs.

Fven when the trit was recorded on both sades of the moath, if bath antimeres were

st the wnalysis of asymmetry of the Carabelbi's trair expression was aol atlempted 10 this

study due 1o the simall sampic siI7es.

3,332, Shovel-shaped incisors

'k imcisore with a hollow o the lingual surface and easily defined amargita] ridges wn
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both sides surrounding this hollow, were called shovel-shaped incisors because of the
resemblance to a coal shovel (Hrdlika 1920). In early publications the trait was described on

upper central and distal incisors (Muhlreiter 1870, after Hrdli¢ka 1920) but could be also

present on upper canines and lower incisors (Hrdli¢ka 1920, Turner et al. 1991). The highest
frequencies of the shovel-shaped teeth were noted among the American Indians and many of
the Asian populations while the trait was less common among the Europeans and Africans
(Hrdli¢ka 1920, Carbonell 1963, Suzuki and Sakai 1964, Hanihara 1967, Pinto-Cisternas
and Figueroa 1968, Zubov and Haldeeva 1979, Turner 1987). Strong inheritance of the
shovel variant was confirmed in several studies (Portin and Alvesalo 1974, Blanco and

Chakraborty 1976, Berry 1978). Assuming a genetic control of the trait, several authors

have used it in estimations of the genetic distances between popuiations s (Sofaer et al. 1972,
Berry 1976, Scott et al. 1983, Kirch et al. 1989).
In an attempt to describe the differences in the trait €Xpressio Hdiligka (1920) proposed

grouped as 1) no shovel-shaped, 2) with a trace o shovelling,

the variant was recognised but less developed than the fully shovel-like version, and 4)

shovel-shaped
them on the lingual surface of the tooth. This system was adopted by physical

ropologists world-wide and itissti . d

subjective scales of the trait expression were developed (Turner et al. 1991) and a simpler

two-degree classification has been proposed (Hanihara 1967). Other authors tried to describe

the trait expression quantitatively by measuring depth of the hollow between the marginal

ridges on the lingual surface (Dahlberg and Mikkelsen 1947, Rothhammer et al. 1968,

'

rves > 2aet 2 am

In this study the Hrdli¢ka four-degree scoring system was used and the observations

er first and second incisors except those which were heavily worn

down (Appendix 3).
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The simpler present-absent scoring (Hanihara 1967) was used in calculations of

genetic distances between populations and in comparisons between family groups

withi

3

the reduction of tooth size and the reduction in a number of tooth structures

~ (Dahlberg 1945, 1951, Moorrees 1957, Lombardi 1975, Frayer 1978, Scott 1979,

Sciulli 1979, Brace et al. 1984, McKee 1984, Calcagno 1986, Turner 1987,

Armelagos et al. 1989, Brace et al. 1991). Evolutionary changes towards the less

complicated tooth morphology were best documented for the two features, reduction
of the cusp size and cusp number in molars.

The most commonly reduced or absent cusp in upper molars is a hypocone (a
distolingual cusp or cusp 4). The second molar has the hypocone more often reduced

or absent than the first molar and the third molar is the most variable among the molar

teeth (Turner et al. 1991). Dahlberg (1963) classified the hypocone reductionina

four-degree scale where the tooth occlusal pattern was described by the number of

cusps, and the size of the hypocone was described by adding plus or minus to the

numbser of cusps. According to this classification there were 4,4-,3+ and 3 patterns
of the occlusal surface of upper molars. The first stage (4) described a molar with all
four cusps well developed and of similar size. The 4- stage described a slightly

reduced in size hypocone, the 3+ pattern described a molar with three cusps and with

«nt and the ctao > Se
G, Ui Swag AR

only remnants of a hypocone present a

completely reduced hypocone. Dahlberg's scoring system has been the most

s [P

o ~a1 U I
VULV Y US€d VY I

Dahlberg's four-degree system was also used in this study.
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Very rarely the reduction of the distobuccal cusp (cusp 3 or metacone) occurs on
upper molars. A similar scoring system to the one of the hypocone was developed to
describe the development of the metacone (Turner et al. 1991). This scoring system

was also applied in the present study.

Observations were conducted on all upper molars on which, despite the attrition,
it was still possible to distinguish between cusps and the size of the cusps could be
easily estimated. Severely worn teeth with dentine exposed on the entire occlusal
surface were automatically excluded from observations.

The numbers of cusps on all lower molars were recorded and the teeth were

selected for observation according to similar criteria as for upper molars. Teeth on

which the cusps were indistinguishable due to severe attrition were excluded from

observation.

3.334. Groove pattern on lower molars

Interrelationship between the five main cusps on lower molars of Primates was

P 4 ez s = amm e ey

first described by Gregory (1916). Its relative evolutiona

importance for comparisons between populations have been discussed frequently

S Greena at al 1067 BRailit ot
- WERW Wi Rie 32 ST Ty
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Hillson 1986). Despite a still unclear mode of inheritance, the groove pattern has

QORI DU I SL U, PRORP.-PRY 1 intoarnnn
LI LICIUACA 11 MTAally Cldaddital v pUpts

morphological characteristics (Turner and Hanihara 1977, Liu 1977, Turner 1987,

Jorgensen (1955) gave a classification of the grooves on lower molars according

i i erns. The opithecus pattern or Y in
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five cusped molars occurred when the cusps 2 and 3 were in contact and cusps 1 and

them met in the centre of the tooth was described by the + (plus) sign. When the
cusps 1 and 4 were in contact and the cusps 2 and 3 were separated by a groove
between adjacent 1 and 4 cusps in four cusped molar the pattern was described as X.
The Y5 pattern commonly occurred in hominoids and was present in high

frequencies on all their lower molars while in humans the second molars usually had

more modified and simpler + or X patterns. The Y5 pattern was regarded as the most

"primitive” and the X as the most "advanced” one. Other classifications of the groove

pattern, also often used by investigators, differed only slightly from the one
described by Jorgensen (1955) and, usually did not distinguish between the X
combination and the + pattern (Hellman 1928, Biggerstaff 1968).

In this study the Jorgensen classification was applied. The observations were
conducted on all three lower molars in strong direct light from a desk lamp. The

magnifying giass was used oniy in difficuit cases. Teeth with cusps compietely worn

down and without clearly visible fissures, especially in the central portion of the

and the trait could not be observed without great uncertainty 2) the sample size of

_ teeth on which the trait was observable was very small.

0
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3.335. Canine distal accessory ridge

The relatively recently noticed trait on upper and lower canines, the distal

accessory ridge, was described by Scott (1977) and its expression classified

U2 7 2282 v oS a 23

according to a six stage scale. The trait could be defined as an additional ridge on the
lingual surface between the apex and the distal marginal ridge of the tooth in closer

apica

contact with the latter (Scott 1977, Turner et al. 1991). Up to the present day only a

few studies o

accessory ridge into the list of recorded traits. However, high frequency of the trait,

especially on upper canines has already been shown among the American white

population, among various groups of American Indians and among populations from
the Pacific islands and Asia (Scott 1977, Tumer and Swindler 1978, Turner 1979).
Greater differences between populations in the trait frequencies were found for the
lower canines. The canine distal accessory ridge displayed the highest sexual

dimorphism among dental morphological characteristics (Nichol 1989). The mode of

inheritance of the trait has not been fully explained thus further data collection and

broader studies were recommended. One of the difficulties in the study of the trait

the sample sizes.

Because of the initially relatively large sample size of teeth in this study the data
on the canine distal accessory ridge were collected and the expression of the trait

recorded according to the six-grade scale. Moderately and heavily worn teeth where

e trait was considered present when grades of its expression




from trace (score 1 according to the Scott's scale) to very pronounced (grade 5) were

recorded.

3.336. Metaconule

The occasionally present additional tubercle or cusp located between cusps 3 and

4 in the distal fovea on the occlusal sutface of upper molars has been known since

the nineteen century and was used for comparisons in interpopulational studies

_ (Turner and Hanihara 1977, Harris and Bailit 1980, Hillson 1986). The frequency of

the metaconule (or cusp 5) among populations was rather low (3-47% after Hillson)

and the trait was more often present on the upper first than on the second molar

(Harris and Bailit 1980, Scott and Dahlberg 1982, Hillson 1986, Townsend et al.
1986, Nichol 1989). The mode of the metaconule inheritance was discussed in
several studies and the results supported the polygenic model (Harris and Bailit
1980, Townsend et al. 1986). In the most recent studies the expression of the trait

was usually described in a six-degree scale developed by Harris and Bailit (1980) or

the trait was simply scored as present or absent (Scott and Dahtberg 1982).

In this study the Harris-Bailit scoring procedure was adopted. For

interpopulation and inter familial mmpqﬁsmsmeabsenﬁpmsentsystemwaﬁmed

due to small sample sizes. All upper molars were examined and only results of

observations on unworn or slightly worn teeth with foveae still well visible were

recorded.
3.337. Number of premolar cusps
Several authors included in their observations the occlusal variation of lower

premolars (Kraus and Furr 1953, Ludwig 1957, Berry 1978, Turmner and Swindler
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1978, Scott and Dahlberg 1982, Scott et al. 1983). Most authors paid attention to the

number of lingual cusps on both lower premolars, as this trait displayed great

of the cusp development on both lower premolars (Turner et al. 1991).

In this study the simol : {in which 1} ber of

lingual cusps was recorded without differentiating between their relative sizes.

According to this classification lack of the lingual cusp was recorded as 0, and the

numbers 1, 2 and 3 corresponded to the number of the lingual cusps observed on the
lower premolars. In comparison to the ten-grade Scott's scale the grades O and 1
were the same in both scoring systems, the grade 2 in the simpler system included
Scott's grades 2-7 and grade 3 corresponded to grades 8-9 in Scott's scale. The

simpler system was applied to increase the sample size. The cusps were counted on

unworn or only slightly worn teeth when the grooves separating the cusps were

easily defined.

3.338. Protostylid

A pit, a secondary groove or a cusp with or without a free tip could be present

on the buccal surface of the cusp 1 (protoconid or mesiobuccal cusp) in the lower

the European descent, but its frequency was higher among some Asiatic populations

ihara 1967, 1977, Mavhall et al. 1982, Scott et al. 1983). A

ala iy A7 i iy AVRZ Y
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system Dahlberg treated a pit as a separate category from grooves and cusps where

the two latter categories were graded in an ordinal way from 1-5. The possibility of a

Greeks, Europeans derived from Indo-European stock and originating somewhere in

~ the Caucasuns (Griffin 1991) could be very low, thus the scoring of the trait

proceeded according to the simpler classification. The grades in this scale were as

follows: O-absent, 1-pit, 2-groves and cusps. In the final presentation of the results

the scores for the pit were treated as if the trait was absent. All lower molars were
examined for possible presence of the trait with the exclusion of heavily worn teeth
or those with a damaged enamel surface on the buccal side. The trait was also chosen
in this study to provide a contrast to the scoring of other morphological

characteristics found usually in higher frequencies.

3.339. "Etruscan"” upper lateral incisor

This variant was first described on the series of Etruscan skulls housed in the
Department of Anthropology at the University of Florence (Pinto-Cisternas et al.
1992). The upper lateral incisors displayed the unique form of shovelling with the

mesial margin on the crown invaginated (or undercut) toward the long axis of the

upper first and second incisors there was a gap or a hole close to the alveolar crest
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created by the invaginated margin of the second incisor, while the part of the tooth's

mesial margin closer to the cutting surface was in contact with the distal margin of the

pronounced "bent" disto-mesially crown of the tooth with clear undercut mesial

margin. The high frequency of the variant was noted in ancient Etruscans and it was

postulated that the trait could be common among the native ancient Italians as well as

modern Italian populations (Pinto-Cisternas et al. 1992).

In this study the trait was scored according to the four-degree ordinal scale

developed by the author. Lack of shovelling or shovel-shaped teeth as described by

Hdrlicka with no trace of mesial margin invagination were scored as 0 - trait was
absent. Three further consecutive grades (1-3) described slight, moderate and
pronounced expression of the trait. The gradation was purely subjective and better
description of each grade is needed. In further calculations for interpopulation and

inter familial comparisons the simple absent-present system was applied. If present,

the trait was easily observable on teeth even with moderate attrition, thus all upper

lateral incisors were examined and results recorded. Heavily womn incisors were

made after most of the data were already collected. For this reason the observations

were recorded as shovelling with the specific description and designation as

"Etruscan” on the chart with non-metric traits (Appendix 3).

Figure 3.339-1 presents, among other examples of the trait, the teeth of an

area of

)
i)
>
r
D
fopen
(43
ot }
3
D,
3
e
/]
=
»
|—
!_.

Metaponto, with a well developed “Etruscan” upper lateral incisor.
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lars, winging,

other forms of tooth rotation, crowding and spacing, peg shaped teeth, enamel

——extension on upper and lower molars.

Observations were collected of traits with usually low frequency in the
populations but with well documented heritability and reported to occur among
Europeans (Meskin and Gorlin 1963, Dahlberg 1963, Alvesalo and Portin 1969,
Escobar et al. 1976, Berry 1978).

Sagittal furrow on lower first premolars was defined as the groove separating

978). Family studies have revealed its high

inter family comparisons. The absent-present scoring system was applied in the

study. Observations were carried on unworn or slightly worn teeth where a small

dentinal patch was present on only one of the cusps and the attrition did not obliterate

the region between cusps.

Rotation of the upper first incisors where distal margins of the teeth were moved

labially or lingually from the normal position in the dental arch was caiied winging or

counter winging respectively (Dahlberg 1963, Turner et al. 1991). The phenomenon

can occur bilaterally or unilaterally. High frequency of winging was reported among

American Indian tribes and Asians but low among American whites (Enoki and
++ 1Q77

O 1L Mcenne e oo \
/ 1 UK L7 T T ).

Nakamura 1959, Dahiberg 1963, Escobar et al. 1976, Turner an
In this study any type of winging was recorded and then classified according to

(49
w

Dahlberg (1963).

Variability of the upper lateral incisors was scored accordin

g to Montagu (1940)

eeth of normal size

and modified by Tumer (Iurner et al.
and shape for the second incisors were scored as 0 (no peg trait), grade 1 described
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the narrower than normal and slightly reduced in size incisors and, grade 2 described

peg-shaped incisors of various sizes, barrel like with a tip instead of cutting edge.

were commonly recorded in recent populations and even

regarded an almost normal variation (Hillson 1996), but rather rarely occurred in the

any tooth in the dental arch could

occur most probably when the length of the dental arch was smaller than the

____accumulated length of the tooth crowns. In contrast when the accumulated length of

dental crowns was smaller than the length of the dental arch allowing for gaps
(diastemata) between consecutive teeth, spacing of the teeth was observed (Lavelle
1970). Because rotations and spacing were rare in the dental material from

Metaponto, cases were described individually in addition to the frequencies presented

in tables.

3.4. Statistical methods and tests

Presence of dental diseases in the population was calculated as frequency in

percentages of total number of individuals in the sample and of total number of teeth

examined in the sample. Mean values, and standard deviations were calculated if

applicable. Results for two sexes and samples from rural and urban area were

Student t-test or nonparametric tests

such as Kolmogorov-Smimoff or Chi-squ

ot £rnvennla x)
LIOTTIIVIG 1 V2 ~ns

Cochran 1982). The Chi-squared ¢

for testing hypotheses (Blalock 1960, formula 15.3).
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To specific problems, correlation and principal axis analysis was applied

(Blalock 1960, Sokal and Rohlf 1988, Scott 1979b, Snedecor and Cochran 1982).

eralised distance and multivariate Mean Measure of Divergence were

Penrose’s gen

[44 4
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used to compare, respectively, metric and non-metric trait frequencies between

populations (Penrose 1954, Berry and Berry 1972, Sjgvold 1973, Henneberg 1984,
Johnson and Lovell 1994, Steyn and Henneberg 1997). The details concerning
specific statistical methods used in this study were explained in the appropriate

chapter in this thesis.

Unless specified differently, all hypotheses were tested at the 5% significance

level. Bonferroni protection procedure was used to lower the effect of type I error

(Miller 1966). Computer programs with statistical package were used if possibie.

Results were shown in graphs, histograms and tables.
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4. PART 1. Dental health of the inhabitants of the rural area of Metaponto.

4.1. Introduction

Modern living populations battle with many new and old diseases which plague

medical care and preventive measures. With changing environmental conditions,

hanges as do their hosts

(Motulsky 1960, Cockburn 1963, 1971, Henneberg 1992, Ewald 1994,). Over time

_ human dietary habits have changed dramatically and led to changes in frequency of

dental diseases (Brothwell 1959, 1963, Hillson 1979, Tumer 1979, Rudney 1983,
Gilbert and Mielke 1985, Molnar and Molnar 1985, Clarke et al. 1986, Larsen et al.
1991, Lukacs 1992, Larsen 1995, ). Caries and periodontal disease, very frequent
today, were rare in the past and gradually spread among populations along with

developing technology of food preparation ( Keene 1981, Nikiforuk 1985, Clarke et

al. 1986, Larsen et al. 1991, Henneberg 1991, Larsen 1997). Because the teeth are

an integral part of the human body, many factors, other than diet and food

preparation technology, affect the general health of individuals and contribute to the

state of their dental health. Systemic diseases and general conditions in which people

live, their habits and oral hygiene can affect dentition (Sarnat and Schour 1941,

Kreshover 1960, Sweeney et al. 1971, Molnar 1971, Steinbock 1976, Infante and

Gillespie 1977, Goodman et al. 1980, Knick III 1981, Rudney 1983, Nikiforuk

o7 Hildebolt et al. 1988, Scott and

1 ¢ -l
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1985, Ortner and Putschar 1985, Angei €t ai 1557, %

Turner 1988, Goodman and Rose 1991, Larsen and Hutchinson 1992, Yamamoto

1992, Mittler et al. 1992).
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The value of studies of dental health lies in their ability to reveal changesin

general living conditions experienced by the ancient Greeks in the new environment

population of Metaponto will be described.

~ltisexpected that the-general health of the rural population is 1) poorer than in

the urban situation and 2) similar to coeval rural populations from other parts of
Mediterranean. Dental health is expected to reflect the same general trend (Angel
1944, Coppa and Macchiarelli 1982, Fomaciari et al.1985-86, Macchiarelli and
Salvadei 1986, Mallegni et al. 1979, 1985, Passarello 1980). The above two

hypotheses will be tested by comparisons of the prevalence of dental caries,

periodontal disease, hypoplasia and other dental pathologies and dentat conditions

like tooth wear, between populations from rural Metaponto and : 1) urban population

of Metaponto, 2) metropolitan Greece, 3) indigenous populations from other parts of
Italy, 4) contemporary populations from Europe and world-wide, 5) populations of

different dating, but of similar economy, 6) populations that experienced extreme

changes in their life-style or were exposed to extreme environmental conditions.

1

ii. Dental conditions wilii be dis

rural population.
stween dental conditions and

In view of the well documeiitea re

systemic diseases (Steinbock 1976, Nikiforuk and Fraser 1981, Nikiforuk 1985,
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Ortner and Putschar 1985) and presence of systemic diseases among the ancient

prevalence of caries, periodontal disease, and hypoplasia and their epidemiological

patterns among individuals with and without pathological changes on bones.

4.2. Results and discussion to each sub-subject of the study

Before describing dental health characteristics, the representativeness of the

samples used in dental analysis needs to be addressed. The reason is that in the

fragmentary material not all individuals excavated at the sites had their teeth

preserved.

4.21. Sex ratio and subadults

The results of sex and age determination for the entire skeleial sampie from the

rural Metaponto are shown in Table 2.13-2. The proportion of females, males,

male sex ratio differed significantly from an :
populations. The number of skeletons of children and youth was disproportionally

Avmaam sl 131 it e emnn inndnctrial no
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expected model were discussed elsewhere. For the discussion and possible
nneberg (1990, 1998a).

The results of sex and age determination of the individuals in the rural and urban

dental samples are presented in Tables 2.2.1 and 2.2-2.
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4.22. Sex and age distribution

Atthe time when the skeletal material from the rural sites had already been
described and dental data collected, the reference material from the urban cemetery
had been not completely recovered and studies of the later material were still in
progress.

To provide an indirect proof that the comparative urban sample is indeed

randomly selected, at least with respect to sex and age, life tables for both dental

samples were constructed and the results compared.

4.221. In the entire skeletal material (rural and urban samples)

Results of a comparison of selected biometric functions of the life tables

hree sites included) and for the urban

sample, were shown in Figures 4.221-1 and 4.221-2 and Tables 4.221-1 and 4.221-

in Fi 21 ncy in both ulations was ver

similar for all age categories. An average 20 years old person lived another 22.5 and

~23.1 years in the rural and urban samples respectively (Tables 4.221-1 and 4.221-2).

This difference is not statistically significant as tested using a method described by

Chiang (1960) and further developed by Henneberg and Strzatko (1975). According
to this method standard errors of the life expectancy at birth and at 20 years of age
were calculated. The standard errors were used to build 95% confidence intervals

around each calculated value of life expectancy. Confidence intervals for life

expectancies of rural and of urban populatlons from Metaponto OvenaW

that there was no statistically significant difference in life expectancy between the two

v o
populations (Henneberg and Strzaiko 1975). Ineach age category, a similar
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