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Svrha rada jest analiza ucestalosti i distribucije dva pokazatelja subadultnog stresa (cribrae orbitaliae i hipoplazije zubne cakline), njihove
medusobne korelacije i njihova odnosa s pokazateljem nespecificnih zaraznih bolesti — periostitisom. U radu je analizirano 415 kostura iz
kontinentalne Hrvatske, s nalazista Crkvari, Ivanec, Mala Cre$njevica, Prozorje, Nova Raca, Suhopolje, Tomas i Toréec, koja se datiraju u srednji
i novivijek (12.-18. st.). U analiziranom uzorku muskarci su Zivjeli znacajno duze od Zena (37,2 prema 33,6 godina). Ucestalost cribrae orbitaliae
u ukupnom uzorku iznosi 37,2%. Djeca pokazuju statisticki znacajno visu ucestalost cribrae orbitaliae od odraslih osoba, a poremecaj je nesto
ces¢i kod Zena nego kod muskaraca. Odrasle osobe kod kojih je uocena cribra orbitalia u prosjeku Zive 6,5 godina krace od osoba kod kojih
ovaj poremecaj nije prisutan. Ucestalost hipoplazije zubne cakline u analiziranom uzorku iznosi 44,6%, a nesto visa ucestalost zabiljeZzena je
kod Zena na svim analiziranim zubima. Ulestalost nespecificnog periostitisa iznosi 48,4% s nesto viSom ucestalos¢u kod Zena u odnosu na
muskarce. Znacajna pozitivna korelacija izmedu cribrae orbitaliae i nespecificnog periostitisa prisutna je na razini ¢itavog uzorka. Znatno kraci
Zivotni vijek, visa ucestalost cribrae orbitaliae, hipoplazije zubne cakline i periostitisa kod Zena sugerira da su Zene bile sklonije epizodama
bioloskog stresa, Sto moZe biti posljedica smanjenih zaliha Zeljeza kod Zena kao rezultat reproduktivnih funkcija ili losijeg tretmana djevojcica,
posebice tijekom najranijeg djetinjstva (tiiekom dojenja). Skeletni uzorak, analiziran u ovom radu, odlikuje se losim Zivotnim uvjetima i niskim
zdravstvenim standardom koji je najvjerojatnije bio posljedica sinergistickog djelovanja anemije izazvane nedostatkom Zeljeza, zaraznih
bolesti, neodgovarajuce prehrane i parazitskih infekcija.

Klju¢ne rijeci: subadultni stres, srednji vijek, novi vijek, kontinentalna Hrvatska, cribra orbitalia, anemija izazvana nedostatkom Zeljeza, hip-
oplazija zubne cakline, nespecificni periostitis.

The purpose of this paper is to analyze the frequency and distribution of two indicators of subadult stress (cribra orbitalia and enamel hy-
poplasia), their correlation and their relationship with an indicator of non-specific infectious diseases — periostitis. The paper contains an
analysis of 415 skeletons from continental Croatia, from the sites of Crkvari, Ivanec, Mala Cresnjevica, Prozorje, Nova Raca, Suhopolje, Tomas
and Torcec, dated to the Middle Ages and the Early Modern period (12th-18th cent.). Males in the analyzed sample lived significantly longer
than females (37.2 vs. 33.6 years). The frequency of cribra orbitalia in the total sample is 37.2%. The frequency of cribra orbitalia in subadults is
significantly higher than in adults, and females are affected somewhat more frequently than males. Adults that exhibited cribra orbitalia lived
6.5 years shorter on the average than the individuals without this disorder. The frequency of dental enamel hypoplasia in the analyzed sample
is 44.6%, with a somewhat higher frequency registered in females on all analyzed teeth. The frequency of non-specific periostitis is 48.4%, with
a somewhat higher frequency in females than in males. A significant positive correlation between cribra orbitalia and non-specific periostitis
is present at the level of the entire sample.

Asignificantly shorter life span, a higher frequency of cribra orbitalia, enamel hypoplasia and periostitis in females suggests that females were
more prone to the episodes of biological stress, which may have been a consequence of diminished stocks of iron in females as a result of their
reproductive function or poorer treatment of young girls, particularly during earliest childhood (during breastfeeding). The skeletal sample
analyzed in this paper is characterized by poor living conditions and low health standard, which was most likely a consequence of a synergic
action of iron deficiency anemia, infectious diseases, inadequate diet and parasitical infections.

Key words: subadult stress, Middle Ages, Early Modern period, continental Croatia, cribra orbitalia, iron deficiency anemia, enamel hypoplasia,
non-specific periostitis.
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Proucavanje skeletnih patologija, ukljucujuci i indikato-
re subadultnog stresa kao $to su cribra orbitalia i hipopla-
zija zubne cakline, pokazalo se kao vrlo uspje$na metoda
odredivanja Zivotnih uvjeta arheoloskih populacija (Cohen,
Armelagos 1984; Huss-Ashmore et al. 1982; Larsen 1987).
Analiza tih patoloskih promjena pruza informacije o mogu-
¢im uzro¢nicima stresa tijekom rasta i razvoja, kada je stres
najizrazeniji te o posljedicama koje subadultni stres ostavlja
na zdravlje djece.

U pocetku ovih istrazivanja analize su se poglavito usre-
dotocile na pojedinacne pokazatelje stresa kao Sto su cribra
orbitalia, Harrisove linije, hipoplazija zubne caklineisl. S vre-
menom se taj pristup promijenio u korist analiza kombinaci-
je dvaili vise pokazatelja subadultnog stresa (Buikstra, Cook
1980; Cohen, Armelagos 1984), $to je znacajno pridonijelo
boljem razumijevanju ljudske bioloske prilagodbe (Repetto
et al. 1988).

Pojam cribra orbitalia uveo je Welcker (1888) kako bi opi-
sao kostane promjene koje je uocio na svodovima orbita
lubanje. Otada je cribra orbitalia uocena u mnogobrojnim
osteoloskim uzorcima diljem svijeta, posebice u Europi, Afri-
ci te Sjevernoj i Juznoj Americi, pa se opcenito danas smatra
pokazateljem fizioloskog stresa (Huss-Ashmore et al. 1982;
Martin et al. 1985; Mittler, Van Gerven 1994).

lako se proucavanje cribrae orbitaliae u skeletnim uzor-
cima pokazalo kao vazno orude za rekonstrukciju zivotnih
i zdravstvenih uvjeta arheoloskih populacija, podaci priku-
pljeni diljem svijeta pokazuju kako se ova patologija moze
razviti u razli¢itim ekoloskim, socijalnim i kulturnim okruz-
jima. Sukladno tome, etiologija cribrae orbitaliae moze se
razumjeti samo u uskoj povezanosti s drugim pokazatelji-
ma bioloskog stresa (Fairgrieve, Molto 2000; Larsen 1997).
lako se neki ¢imbenici, kao $to su parazitizam, neprimje-
rena prehrana i zarazne bolesti pojavljuju u gotovo svim
okruzjima, pri interpretaciji cribrae orbitaliae u arheoloskim
populacijama u obzir se moraju uzeti okolnosti koje su spe-
cificne za odredena nalazista ili geografska podrucja. Nama
dostupni podaci o Zivotnim uvjetima i nacinu Zivota prijas-
njih stanovnika kontinentalne Hrvatske, kao $to su gustocéa
naseljenosti, kvaliteta i kvantiteta prehrane, razina higijene,
uvjeti stanovanja i lokalni ekolo3ki sustavi koji su okruziva-
li odredene populacije, ¢esto su nepotpuni ili dvosmisleni.
Zbog tih ograni¢enja analiza i interpretacija ucestalosti cri-
brae orbitaliae u ovom radu korelirana je s ucestalo$¢u jos
jednog pokazatelja subadultnog stresa - hipoplazije zubne
cakline.

Mnogobrojni ¢imbenici mogu usporiti ili zaustaviti stva-
ranje zubne cakline tijekom djetinjstva, a istraZivanja su
pokazala da je zubna caklina posebno osjetljiva na meta-
bolicke poremecaje koji su rezultat nekvalitetne prehrane
i bolesti. Budu¢i da zubna caklina, za razliku od kosti, nema
sposobnost remodeliranja, razvojni poremecaj, tj. hipopla-
zija zubne cakline ostat ¢e zabiljeZzena sve dok se zahvaceni
dio krune ne unisti abrazijom zuba (Slaus 2006, 124).

Zarazne bolesti u arheoloskim su populacijama bile vo-

248

INTRODUCTION

The study of skeletal pathologies, including the indica-
tors of subadult stress, such as cribra orbitalia and enamel
hypoplasia, proved to be a highly successful method of de-
termining conditions of life of archaeological populations
(Cohen, Armelagos 1984; Huss-Ashmore et al. 1982; Larsen
1987). By analyzing those pathological changes one can ob-
tain information on possible causes of stress during growth
and development, when the stress is most pronounced,
as well as on the consequences of subadult stress on the
health of children.

In the beginning of this research the analyses primarily
focused on individual stress markers, such as cribra orbita-
lia, Harris lines, enamel hypoplasia etc. This approach grad-
ually gave way to analyses of a combination of two or more
indicators of subadult stress (Buikstra, Cook 1980; Cohen,
Armelagos 1984), which significantly contributed to a bet-
ter understanding of human biological adaptation (Repetto
et al. 1988).

The term cribra orbitalia was introduced by Welcker
(1888) with the aim of describing bone changes that he had
observed on the orbital vaults of the skull. Since then cri-
bra orbitalia has been detected in a number of osteological
samples throughout the world, particularly in Europe, Af-
rica as well as North and South America, and it is nowadays
generally considered an indicator of physiological stress
(Huss-Ashmore et al. 1982; Martin et al. 1985; Mittler, Van
Gerven 1994).

Even though the study of cribra orbitalia in skeletal sam-
ples proved to be an important tool for the reconstruction
of the life and health conditions of archaeological popula-
tions, the data collected all over the world show that this
pathology can develop in various ecological, social and cul-
tural environments. Correspondingly, one can understand
the etiology of cribra orbitalia only in a close relationship
with other indicators of biological stress (Fairgrieve, Molto
2000; Larsen 1997). Although certain factors, such as para-
sitism, inadequate diet and infectious diseases, appear in
almost all environments, when interpreting cribra orbitalia
in archaeological populations it is necessary to take into
account the specific circumstances in distinct sites or geo-
graphic areas. The available data on living conditions and
the way of life of previous inhabitants of continental Croatia
that were available to us, such as population density, qual-
ity and quantity of diet, the level of hygiene, dwelling con-
ditions and local ecosystems that surrounded individual
populations, were often incomplete or ambiguous. Due to
these limitations the analysis and interpretation of the fre-
quency of cribra orbitalia in this paper was correlated with
the frequency of another marker of subadult stress — enam-
el hypoplasia.

There are many factors that can slow down or prevent
the formation of tooth enamel in childhood. The research
has shown that tooth enamel is particularly sensitive to
metabolic disorders resulting from a poor-quality diet and
diseases. As tooth enamel, in contrast to bone, is unable to
remodel itself, a developmental disorder, i.e. enamel hypo-
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deci uzrok smrti, a posebno tijekom najranijeg djetinjstva
(Ortner, Putschar 1985). Vecina zaraznih bolesti, koje se po-
javljuju u arheoloskim populacijama, nespecifi¢cnog su porije-
kla, $to znaci da su patoloske promjene izazvane razli¢itim mi-
kroorganizmima ¢ija etiologija nije poznata, a na kostima se
najcedce manifestiraju kao periostitis. U ovom radu pokusat
¢e se utvrditi eventualna korelacija pokazatelja subadultnog
stresa s nespecifi¢cnim zaraznim bolestima.

Svrha ovog rada je analiza ucestalosti cribrae orbitaliae i
hipoplazije zubne cakline prema spolu i dobnim skupinama,
kao i njihova eventualna medusobna povezanost, te njiho-
va moguca povezanost s nespecifi¢cnim zaraznim bolestima
(periostitisom) u kompozitnom srednjovjekovhom/ novo-
vjekovnom uzorku iz kontinentalne Hrvatske. Budud¢i da su
se istrazivanja pokazatelja subadultnog stresa u Hrvatskoj
intenzivirala tek u posljednjih desetak godina te da ne po-
stoji dovoljan broj analiza koja se bave tim problemom, ovaj
rad ¢e pomodi u pojasnjavanju slike o nacinu i kvaliteti zivo-
ta stanovnistva kontinentalne Hrvatske tijekom srednjega
i novog vijeka. Takoder, jedan od ciljeva ovog rada jest do-
bivene rezultate (ucestalosti cribrae orbitaliae i hipoplazije
zubne cakline) iz Hrvatske usporediti s u¢estalostima istih
pokazatelja u drugim skeletnim uzorcima iz Europe.

MATERUJALI | METODE

U ovom radu koristen je skeletni materijal s osam arhe-
oloskih nalazista iz Hrvatske sjeverno od Save. Sav materi-
jal datira se izmedu 12. i 18. stoljeca. Kostani materijal (415
kostura) razli¢itog stupnja uscuvanosti potjece s nalazista:
Crkvari, lvanec, Mala Cre$njevica, Prozorje, Nova Raca, Su-
hopolje, Tomas i Torcec (tablica 1, karta 1).

plasia, will remain documented as long as the affected part
of the crown has not been destroyed by dental abrasion
(Slaus 2006, 124).

Infectious diseases were the leading cause of death of ar-
chaeological populations, especially during the earliest child-
hood (Ortner, Putschar 1985). Most of infectious diseases
that appear in archaeological populations are of non-spe-
cific origin, which means that pathological changes were
caused by various microorganisms of unknown etiology,
and on bones they most often appear as periostitis. In this
paper we shall try to establish possible correlation of the
markers of subadult stress with non-specific infectious dis-
eases.

The aim of this paper is to analyze the frequency of cri-
bra orbitalia and enamel hypoplasia by sex and age groups,
as well as their possible correlation and their possible con-
nection with non-specific infectious diseases (periostitis) in
a composite medieval/Early Modern sample from continen-
tal Croatia. As the research on the markers of subadult stress
in Croatia intensified only in the last ten years or so, and we
are still lacking a sufficient number of analyses dealing with
that problem, this paper will contribute to a clearer picture
of the way and quality of life of the population of continen-
tal Croatia during the Middle Ages and the Early Modern
period. Also, one of the objectives of this paper is to com-
pare the obtained results (the frequency of cribra orbitalia
and enamel hypoplasia) from Croatia with the frequency of
the same markers in other skeletal samples from Europe.

MATERIALS AND METHODS

The skeletal material in this paper comes from eight
archaeological sites in Croatia north of the river Sava. The
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Nalaziste Velic¢ina uzorka Datacija Starost Djeca Zene Muskarci
Crkvari 122 12.-17.st. 0-1 40
Ivanec 31 12.-17.st. 2-5 50
kasni srednji 6-10 44
Mala Cre$njevica 5 vijek/rani novi
vijek 11-15 15
Prozorje 84 12.-18.st. 16-20 10 11
Nova Raca 104 13.-18.st. 21-25 18 13
Suhopolje 30 12.-16.st. 26-30 19 14
Tomas 20 16. st. 31-35 17 26
. 36-40 13 41
Torcec 19 14.-18. st.
41-45 11 31
Tablica 1 Popis, velic¢ina i datacija analiziranih uzoraka
Table 1  Alist, size and date of the analyzed samples 46-50 7 17
51-55 3 4
Crkva Sv. Lovre, u pocetku gotic¢ka a kasnije barokizira- 56-60 3 4
na, podignuta je na izdvojenom brezuljku uza selo Crkvare,
. . L 60+ 2 2
a neposredno uokolo nje prostiralo se srednjovjekovno gro-
blje (Tkalcec 2006, 23). Skeletni materijal potjece iz arheo- Ukupno 149 103 163
loskih istrazivanja koja su se vodila od 2003. do 2006. pod Prosje¢na x=33,6 x=37,2
vodstvom Instituta za arheologiju iz Zagreba (prvu i drugu starost (sd=11,2) (sd=9,94)

sezonu vodio je prof. dr. sc. Zeljko Tomici¢ (Tomic¢i¢, Tkaléec
2005, 14; Tomicic¢ et al. 2004, 161), a kasnija istrazivanja preu-
zela je mr. sc. Tatjana Tkalcec (Tkal¢ec 2006, 23; 2007, 22). Do
2006. otkriveno je 140 grobova koji se mogu podijeliti u tri
horizonta ukapanja (dva srednjovjekovna i jedan novovje-
kovni) koji se datiraju od 12. do 17. st. (Tkal¢ec 2006, 23-24,
26; Tomici¢, Tkalcec 2005, 21).

NalaziSte Stari grad u lvancu nalazi se na dominantnoj
tocki u sredistu grada, na mjestu danasnjega gradskog par-
ka. Istrazivanja je na mjestu biviega kastela obitelji Pethd
de Gerse i kapele Sv. Ivana Krstitelja 1998. i 1999. vodio prof.
dr. sc. Zeljko Tomi¢i¢, a od 2002. vodi ih dr. sc. Juraj Belaj iz
Instituta za arheologiju iz Zagreba. Do 2004. otkrivena su
34 groba te mnostvo dislociranih kostiju i kosturnica koje su
posljedica Cestih gradevinskih intervencija na samom tere-
nu tijekom 18.1i 19. st. (Belaj 2005, 64). Pocetak ukapanja na
ovom nalaziStu moze se datirati u 12. st., a zavrsetak u 17. st.
(Belaj 2008, 24, 38).

Mala Cre$njevica nalazi se jugozapadno od Pitomace, a
samo nalaziste smjesteno je na ovecem brezuljku oko crkve
Sv. Martina (danasnja crkva 318 Bogonosnih otaca) u sredi-
$tu sela (Tkalcec 2002, 99). Arheoloska iskopavanja godine
2001. vodila je mr. sc. Tatjana Tkalcec iz Instituta za arheo-
logiju iz Zagreba. IstraZivanja su objelodanila nekoliko gra-
devinskih faza, kao i grobove koji se mogu datirati u kasni
srednji i rani novi vijek (Tkal¢ec 2002, 99).

Nova Raca smjestila se pored Bjelovara, a istrazivanja
provedena na groblju oko crkve Uznesenja Sv. Djevice Ma-
rije, pod vodstvom dr. sc. Gorana Jakovljevica iz Gradskog
muzeja u Bjelovaru, trajala su od 1986. do 1995. Na temelju
arheoloskih nalaza i C14 datuma, groblje se moze podijeliti
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Tablica 2 Raspored spola i starosti u kompozitnom uzorku iz
kontinentalne Hrvatske

Table2  Sex and age distribution in the composite sample from
continental Croatia

entire material dates from the 12 to 18™" cent. The bone
material (415 skeletons), in various degrees of preserva-
tion, comes from the following sites: Crkvari, lvanec, Mala
Crednjevica, Prozorje, Nova Raca, Suhopolje, Tomas and
Torcec (Table 1, Map 1).

The church of St. Lawrence (Sv. Lovro), Gothic at first and
later turned baroque-style, was erected on an isolated hill
near the village of Crkvari. It was surrounded by a medieval
cemetery (Tkal¢ec 2006, 23). The skeletal material comes
from the archaeological investigations carried out from
2003 to 2006 under the direction of the Institute of Archae-
ology in Zagreb. The first two seasons were managed by
Prof. Zeljko Tomici¢ (Tomi¢i¢, Tkalcec 2005, 14; Tomici¢ et
al. 2004, 161), while the investigations were subsequently
managed by Dr. Tatjana Tkalcec (Tkal¢ec 2006, 23; 2007, 22).
Until 2006 a total of 140 graves were discovered, which can
be divided into three burial horizons (two medieval and
an Early Modern one), dated from the 12*" to the 17* cent.
(Tkal¢ec 2006, 23-24, 26; Tomici¢, Tkal¢ec 2005, 21).

The site of Stari Grad (Old Town) in lvanec lies on a com-
manding point in the centre of the town, at the position of
the present-day town park. The investigations at the posi-
tion of the former citadel of the Pethd de Gerse family and
St.John the Baptist’s chapel in the year 1998. and 1999. have
been carried out by Proff. Zeljko Tomi¢i¢ and since 2002. by
Dr. Juraj Belaj from the Institute of Archaeology in Zagreb
since 1998. Thirty-four graves were discovered until 2004 as
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u tri horizonta pokapanja koji se datiraju od 13. do 18. st.
(Jakovljevi¢, Slaus 2003, 125).

Crkva Sv. Martina u selu Prozorje nalazi se na vrhu bre-
zuljka, 2 km sjeverno od Dugog Sela. Sama crkva tijekom
svoje povijesti bila je vie puta pregradivana i dogradivana,
a danas se smatra da su najstariji vidljivi dijelovi gradevine
kasnogoticki i da potjecu iz 16. st. IstraZivanja se na ovom
nalazistu kontinuirano vode od 2002. pod vodstvom dr. sc.
Jurja Belaja iz Instituta za arheologiju iz Zagreba (Belaj 2006,
79). Do 2006. u crkvi i oko nje otkriveno je 137 grobova i
kosturnica od kojih neke nisu istrazene (Belaj 2007, 81). Na
temelju nalaza u grobovima i crkvi moze se pretpostaviti
da se s ukapanjem na ovom nalazistu pocelo krajem 12. st.
te da je i trajalo do kraja 18. st. (Belaj 2006, 81; 2006a, 257,
264).

Arheolosko nalaziste Suhopolje — Kliskovac ili Turski
grad blagi je koni¢ni brezuljak jugozapadno od Suhopolja,
koji je presjekla trasa zeljeznicke pruge Virovitica — Osijek.
Na ovom nalazistu iskopavanja, pod vodstvom prof. dr. sc.
Zeljka Tomi¢ica iz Instituta za arheologiju iz Zagreba, traju
od 2005. sve do danas (Tomici¢, Jelin¢i¢ 2007, 38). Stariji ho-
rizont ukopa na ovom groblju pripada razdoblju bjelobrd-
ske kulture (12. st. i prva polovina 13. st.) (Tomici¢, Jelin¢ic¢
2007, 44), dok se mladi horizont groblja u Kliskovcu moze
smjestiti u kasni srednji vijek i traje do kraja 15. st. (Tomicic¢
et al. 2008).

Selo Tomas smjestilo se pokraj Bjelovara, a arheoloska
istrazivanja na groblju smjestenom oko crkve vodio je 1997.
dr. sc. Goran Jakovljevi¢ iz Gradskog muzeja u Bjelovaru.
Upotreba groblja se na temelju grobnih nalaza datira u 16.
st. (Jakovljevi¢ 1999, 28).

Selo Toréec smjesteno je izmedu Drnja i Pelekovca u
Koprivnicko-krizevacko Zupaniji. Istrazivanja na nalazistu
Cirkvisce vodena su 2002. g. pod vodstvom dr. sc. Tajane Se-
kelj Ivancan iz Instituta za arheologiju iz Zagreba. Tijekom
iskopavanja otkriveno je 18 grobnih cjelina koje se na teme-
lju fragmenata keramike pronadene u grobnim ispunama,
nalaza nakita i dijelova odjevnih predmeta, moze datirati
izmedu 14. i prve polovine 18. st. (Sekelj lvancan, Tkalcec
2003, 5).

Antropoloska analiza provedena je u laboratoriju Odsje-
ka za arheologiju Hrvatske akademije znanosti i umjetnosti
u Zagrebu. Tijekom analize spol je odreden na temelju mor-
foloskih razlika koje su prisutne u kosturima muskaraca i ze-
na. Najvaznije razlike nalaze se u zdjelicnom obrucu (Kelly
1978; Kimura 1982; Krogman, Iscan 1986; Phenice 1969; Su-
therland, Suchey 1991; Weaver 1980) i bile su koristene kad
god je to bilo moguce. U sluc¢ajevima kada zdjelica nije bi-
la us¢uvana, koriStene su druge kranijalne i postkranijalne
morfoloske razlike (Bass 1987), a vrlo korisnima pokazale
su se diskriminantne funkcije za odredivanje spola odraslih
osoba na temelju dimenzija bedrene (Slaus 1997) i goljeni¢-
ne kosti (Slaus, Tomi¢i¢ 2005). Spol djece nije odredivan.

Dozivljena starost odredena je na temelju vise ¢imbeni-
ka: stupnja spojenosti kranijalnih Savova (Meindl, Lovejoy
1985), promjena na pubicnoj simfizi (Brooks, Suchey 1990;

well as a number of displaced bones and ossuaries, which is
a consequence of frequent building interventions at the site
itself during the 18" and 19" cent. (Belaj 2005, 64). The be-
ginning of burials at this site can be dated to the 12 cent.,
and the end to the 17t cent. (Belaj 2008, 24, 38).

Mala Cre3njevica lies southwest of Pitomaca, and the
site itself is situated on a rather large hill around St. Martin’s
Church (the present-day Church of the 318 Nicene Fathers)
in the centre of the village (Tkal¢ec 2002, 99). The 2001 ar-
chaeological excavations were led by Dr. Tatjana Tkalcec,
from the Institute of Archaeology in Zagreb. The investiga-
tion revealed several building phases, as well as graves dat-
able to the late Middle Ages and the Early Modern period
(Tkaléec 2002, 99).

Nova Raca is situated near Bjelovar, and the investiga-
tions carried out at a cemetery around the church of the
Assumption of Holy Virgin Mary, under the directorship of
Dr. Goran Jakovljevi¢ from the Bjelovar Municipal Museum,
lasted from 1986 to 1995. Based on archaeological finds and
C'* dates, the cemetery can be divided into three burial ho-
rizons, datable from the 13" to the 18™ cent. (Jakovljevic,
Slaus 2003, 125).

St. Martin’s church in the village of Prozorje lies at the
top of a hill, 2 km north of Dugo Selo. The church itself
underwent several reconstructions and annexes, and it is
thought that the oldest visible parts of the structure are late
Gothic, dating from the 16" cent. The investigation of this
site has been carried out continuously since 2002 under the
direction of Dr. Juraj Belaj from the Institute of Archaeology
in Zagreb (Belaj 2006, 79). Until 2006 a total of 137 graves
and ossuaries were discovered in the church and around it.
Several of those ossuaries have not been investigated yet
(Belaj 2007, 81). Based on the finds from the graves and the
church, it can be assumed that the burials at this site started
at the end of the 12" cent., and lasted until the end of the
18t cent. (Belaj 2006, 81; 20064, 257, 264).

The archaeological site of Suhopolje - Kliskovac or Tur-
ski Grad is a gentle conical hill southwest of Suhopolje, cut
across by the Virovitica — Osijek railway. The excavations at
this site have been carried out since 2005 under the direc-
tion of Prof. Zeljko Tomici¢ from the Institute of Archaeol-
ogy in Zagreb (Tomici¢, Jelinci¢ 2007, 38). The earlier hori-
zon of burials at this cemetery belongs to the period of the
Bijelo Brdo culture (the 12t and the first half of the 13® cent.)
(Tomici¢, Jelin¢i¢ 2007, 44), while the later horizon of the
cemetery in Kliskovac can be dated to the late Middle Ages,
until the end of the 15™ cent. (Tomicic¢ et al. 2008).

The village of Tomas is situated near Bjelovar, and the ar-
chaeological investigations at the cemetery that surrounds
the church were carried out in 1997 by Dr. Goran Jakovljevi¢
from the Bjelovar Municipal Museum. The grave finds reveal
that the cemetery was in use in the 16t cent. (Jakovljevic¢
1999, 28).

The village of Torcec is situated between Drnje and
Pelekovac in the Koprivnica-Krizevci county. The investiga-
tions at the Cirkvisce site were carried out in 2002 under the
management of Dr. Tajana Sekelj Ivanéan from the Institute
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Gilbert, McKern 1973; McKern, Stewart 1957; Todd 1920;
1921), promjena na aurikularnoj plohi crijevne kosti (Love-
joy et al. 1985), promjena na sternalnim krajevima rebara
(Iscan et al. 1984; 1985) te na temelju pojave degenerativnih
promjena na zglobnim plohama dugih kostiju i kraljezaka
(Pfeiffer 1991). Starost dje¢jih kostura procijenjena je na te-
melju promjena koje nastaju tijekom formiranja i nicanja
mlijecnih i stalnih zuba, stupnja osifikacije kostiju (spajanje
epifiza s dijafizama) te duzine dijafiza dugih kostiju (Bass
1987; Fazekas, Kosa 1978; McKern, Stewart 1957; Moorees et
al. 1963; Scheuer, Black 2000). U svim analizama koristen je
najveci mogudi broj kriterija kako bi se smanjio ucinak lose
uscuvanosti nekih kostura. Starost odraslih osoba dana je
u rasponu od pet godina (npr., 21 - 25), dok je starost djece
dana u rasponu od jedne godine.

Cribra orbitalia nastaje zbog hipertrofije diploé (sredis-
njega, poroznog dijela kosti lubanje), $to dovodi do stanji-
vanja i uniStenja korteksa te stvaranja porozne i Supljikave
kosti na mjestu korteksa. Makroskopski se ocituje u pojavi
malih rupicastih lezija na svodovima orbita koje mogu bi-
ti promjera manjega od jednog milimetra do vecih otvora
koji se djelomi¢no spajaju. Cribra orbitalia pojavljuje se kod
djece i odraslih osoba, a moze biti u aktivnom ili zaraslom
stanju. Zarasla i aktivna cribra orbitalia razlikuju se po povr-
sini kosti koja je zahvacena, promjeru Supljina koje nastaju i
debljini porozne kosti.

Prema misljenju vecine autora danas, cribra orbitalia se
veze uz anemiju izazvanu nedostatkom Zeljeza (Carlson et
al. 1974; Cybulski 1977; El-Najjar 1976; Hengen 1971; Huss-
Ashmore et al. 1982; Lallo et al. 1977; Larsen 1997; Mensforth
et al. 1978; Mittler, Van Gerven 1994; Stuart-Macadam 1985;
1991). Ova vrsta anemije definira se kao redukcija hemo-
globina i hematokrita u krvi ispod normalne razine. Njezi-
ni uzroci mogu biti razliciti. Hengen (1971) je zakljucio da
je anemija izazvana nedostatkom Zeljeza primarno rezultat
parazitizma, a Stuart-Macadam (1992) je na temelju svojih
istraZivanja pretpostavila da je takva anemija zapravo prila-
godavanje organizma na bolest te njegov pokusaj da iscrpi
i izgladni patogene kao $to su bakterije i virusi, kojima je
zeljezo neophodno kako bi se mogli reproducirati u tijelu
domacdina. Uz ovdje navedene, u brojnim arheolo3kim po-
pulacijama uoceni su jos neki cCimbenici koji se vezuju uz po-
javu anemije izazvane nedostatkom Zeljeza: lo3a i neodgo-
varajuca prehrana, gastrointestinalne i parazitske infekcije
(Mays 1998; Mensforth 1990; Walker 1986), trovanje olovom
(Stuart-Macadam 1991), promjene u prehrambenim navika-
ma (Roberts, Manchester 1995) kao i prehrana bogata fitati-
ma (Carlson et al. 1974) koji sprjecavaju apsorpciju Zeljeza.

Podaci prikupljeni u arheoloskim skeletnim uzorcima di-
liem svijeta pokazuju da se aktivna cribra orbitalia naj¢esée
pojavljuje kod djece, dok se kod odraslih osoba ova patolo-
gija gotovo uvijek nalazi u zaraslom stanju (Larsen et al. 1992;
Mensforth et al. 1978; Mittler, Van Gerven 1994; Slaus 2006;
Walker 1986; i mnogi drugi autori). Prema Stuart-Macadam
(1985, 395) takva distribucija sugerira da je cribra orbitalia
rezultat anemije u djecjoj dobi i da je zarasla cribra orbitalia
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of Archaeology in Zagreb. The excavations yielded 18 grave
assemblages, which, based on the fragments of pottery
found in the grave fills, the finds of jewellery and pieces of
costume, can be dated between the 14" and the first half of
the 18" cent. (Sekelj lvancan, Tkal¢ec 2003, 5).

The anthropological analysis was carried out in the lab-
oratory of the Department of Archaeology of the Croatian
Academy of Sciences and Arts in Zagreb. In the analysis, the
sex was determined on the basis of morphological differ-
ences present in skeletons of males and females. The most
important differences are in the pelvic girdle (Kelly 1978;
Kimura 1982; Krogman, Iscan 1986; Phenice 1969; Suther-
land, Suchey 1991; Weaver 1980), and these were observed
whenever possible. In cases when the pelvis was not pre-
served, cranial and postcranial morphological differences
were used (Bass 1987). Discriminant functions for adult sex
determination on the basis of the thigh bone (Slaus 1997)
and the shin bone (Slaus, Tomi¢i¢ 2005) proved highly use-
ful. Sex of subadults was not determined.

The age at death was determined on the basis of several
factors: the degree of fusion of cranial sutures (Meindl, Love-
joy 1985), changes in the pubic symphysis (Brooks, Suchey
1990; Gilbert, McKern 1973; McKern, Stewart 1957; Todd
1920; 1921), changes on the auricular surface of the ilium
(Lovejoy et al. 1985), changes on the sternal ends of the ribs
(Iscan et al. 1984; 1985), and on degenerative changes on the
joint surfaces of long bones and vertebrae (Pfeiffer 1991).
The age of subadult skeletons was assessed on the basis of
changes occurring during the formation and emergence of
deciduous and permanent teeth, the degree of ossification
of long bones (epiphyseal-diaphyseal fusion) and the length
of diaphyses of long bones (Bass 1987; Fazekas, Kosa 1978;
McKern, Stewart 1957; Moorees et al. 1963; Scheuer, Black
2000). In order to minimize the effect of poor preservation
of some skeletons, as many criteria as possible were applied
in each analysis. The age of adults was expressed within a
five-year margin (e.g. 21-25), while the age of children was
expressed within a one-year span.

Cribra orbitalia is caused by hypertrophy of the diploé
(the porous central part of the cranial bone), which leads to
thinning and destruction of cortex and the creation of po-
rous bone in place of cortex. It is manifested macroscopical-
ly in the form of small lesions riddling the orbital vaults, with
a diameter from less than a millimetre to larger holes that
partially merge. Cribra orbitalia appears in subadults and
adults, and can be found in active or healed state. Healed
and active cribra orbitalia are distinguished by the amount
in which a bone was affected, by the diameter of the result-
ing hollows and the thickness of the porous bone.

In the opinion of most authors today, cribra orbitalia is
connected with iron deficiency anemia (Carlson et al. 1974;
Cybulski 1977; El-Najjar 1976; Hengen 1971; Huss-Ashmore
et al. 1982; Lallo et al. 1977; Larsen 1997; Mensforth et al.
1978; Mittler, Van Gerven 1994; Stuart-Macadam 1985; 1991).
This type of anemia is defined as the reduction of hemo-
globin and hematocrit in blood below the normal level. It
has different causes. Hengen (1971) concluded that iron
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uocena kod odraslih osoba posljedica anemije preboljene
tijekom djetinjstva (Mittler, Van Gerven 1994, 294).

Prisutnost cribrae orbitaliae procijenjena je kod svih oso-
ba koje suimale potpuno us¢uvanu barem jednu orbitu. Sve
raspolozive lubanje analizirane su makroskopski, pod jakim
svjetlom kako bi se utvrdila prisutnost ili odsutnost cribrae
orbitaliae, nakon ¢ega su iskljuceni slucajevi kod kojih su le-
zZije na orbitama nastale postmortalno (najcesée zbog kise-
losti tla ili ljudskog djelovanja). Tijekom analize podrobnije
je biljezena jacina poremecaja (blago, umjereno ili jako), kao
i stanje u trenutku smrti (aktivno ili zaraslo), po kriterijima
koje su predlozili Mittler i Van Gerven (1994, 289) i Mensfor-
th etal. (1978).

Hipoplazija zubne cakline (HZC) ocituje se kao niz vo-
doravnih linija na bukalnoj strani zuba koje nastaju zbog
smanjenja debljine cakline (Goodman, Rose 1990; Suckling
1989). Hipoplaziju zubne cakline mogu uzrokovati razliciti
¢imbenici, ali u arheoloskim i u modernim populacijama
najvjerojatniji uzro¢nik je sustavni metabolicki stres. Na
skeletnom arheoloskome materijalu naj¢esce nije moguce
odrediti to¢an uzrok nastanka hipoplazije zubne cakline
pa se ona smatra pokazateljem nespecificnoga fizioloskog
stresa (Goodman, Rose 1990; Pindborg 1982). Hipoplasti¢ne
defekte mogu uzrokovati genetski ¢imbenici, lokalizirane
traume i sustavni fizioloski stres (Goodman, Rose 1991), ali
brojna su istrazivanja (Goodman et al. 1991; Hillson 1996;
Pindborg 1970) pokazala kako su genetski ¢cimbenici i loka-
lizirane traume relativno rijetko odgovorni za razvoj hipo-
plazija u arheoloskim populacijama. Velika vecina hipopla-
sti¢nih defekata u suvremenim i arheoloskim populacijama
povezana je sa sustavnim fizioloskim stresom u koji spadaju
izgladnjivanje, zarazne bolesti i metabolic¢ki poremecaji. Pri-
sutnost hipoplasti¢nih defekata stoga je pouzdan pokaza-
telj nespecificnoga fizioloskog stresa i losega zdravstvenog
stanja kod djece.

Iz jos nedovoljno razjasnjenih razloga hipoplazija zubne
cakline se najcesce pojavljuje na prednjim zubima (sjekuti-
¢ima i o¢njacima), uglavnom na srednjoj trecini krune zuba,
pa su zbog toga u analiziranom uzorku podaci o ucestalosti
te patologije prikupljeni za sredi3nje sjekuti¢e gornje Celju-
sti te za o¢njake gornje i donje Celjusti. Ti zubi su izabrani iz
sljededih razloga: 1) sredisnji sjekutici i o¢njaci podlozniji su
hipoplasti¢nim defektima od drugih zuba (Goodman, Rose
1990); 2), o¢njaci se razvijaju relativno dugo — od Cetvrtog
mjeseca do 3este godine zZivota (Lysell et al. 1962); 3), sje-
kutici i o¢njaci imaju najmanju koli¢inu mineraliziranih zub-
nih naslaga koje u arheoloskom materijalu ponekad pokriju
krunu zuba i onemoguce odredivanje prisutnosti hipoplazi-
je. Podaci su prikupljani na taj nacin da je kod svake osobe
analiziran samo jedan zub - u ovom slucaju zub na lijevoj
strani, a ukoliko on nije bio us¢uvan, pregledan je desni zub.
Na taj su nacin izbjegnute moguce greske zbog razlicite
us¢uvanosti dentalne grade. U obzir su uzimani samo ma-
kroskopski vidljivi hipoplasti¢ni defekti.

Kako bi se dobio $to bolji uvid u kvalitetu Zivota tog
uzorka, analizirana je eventualna medusobna korelacija

deficiency anemia is above all a result of parasitism, while
Stuart-Macadam (1992), based on her research, concluded
that such anemia in fact represents adaptation of the organ-
ism to a disease, and its endeavour to exhaust and starve
the pathogens such as bacteria and viruses, which require
iron to reproduce in the host body. In addition to the fac-
tors mentioned here, several other factors connected with
iron deficiency anemia have been observed in a number of
archaeological populations: poor and inadequate diet, gas-
trointestinal and parasitic infections (Mays 1998; Mensforth
1990; Walker 1986), lead poisoning (Stuart-Macadam 1991),
changes in dietary customs (Roberts, Manchester 1995), as
well as a phytate-rich diet (Carlson et al. 1974)

The information collected in archaeological skeletal
samples throughout the world show that active cribra orbit-
alia most often appears in subadults, while in adults this pa-
thology is almost always present in the healed state (Larsen
et al. 1992; Mensforth et al. 1978; Mittler, Van Gerven 1994;
Slaus 2006; Walker 1986 and a number of other authors).
In Stuart-Macadam'’s opinion (1985, 395), such distribution
suggests that cribra orbitalia is a result of childhood anemia
and that healed cribra orbitalia in adults is a consequence of
anemia experienced during childhood (Mittler, Van Gerven
1994, 294).

Presence of cribra orbitalia was assessed on all indi-
viduals with at least one preserved orbit. All available skulls
were analyzed macroscopically, under strong light, in order
to ascertain presence or absence of cribra orbitalia. Follow-
ing this, the orbits with post-mortem lesions (by and large
brought about by soil acidity or human action) were exclud-
ed. The degree of disorder (mild, moderate or severe) was
recorded in the analysis, as well as the state at death (active
or healed), following the criteria put forward by Mittler and
Van Gerven (1994, 289) and Mensforth et al. (1978).

Enamel hypoplasia (EH) appears in the form of a series
of horizontal lines on the buccal side of the teeth, caused by
the thinning of dental enamel (Goodman, Rose 1990; Suck-
ling 1989). Enamel hypoplasia is caused by various factors,
butin the archaeological and modern populations the most
probable cause is systematic metabolic stress. It is most
often impossible to establish the precise cause of enamel
hypoplasia on the skeletal archaeological material, and it is
therefore considered a marker of non-specific physiological
stress (Goodman, Rose 1990; Pindborg 1982). Hypoplastic
disorders can be caused by genetic factors, localized trau-
mas and systematic physiological stress (Goodman, Rose
1991), but a number of studies (Goodman et al. 1991; Hill-
son 1996; Pindborg 1970) have shown that genetic factors
and localized traumas are relatively rarely responsible for
the development of hypoplasias in archaeological popu-
lations. By far the greatest part of hypoplastic disorders in
the modern and archaeological populations is connected
with systematic physiological stress, which includes starva-
tion, infectious diseases and metabolic disorders. Presence
of hypoplastic disorders is therefore a reliable indicator of
non-specific physiological stress and poor health condition
in subadults.
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izmedu pokazatelja subadultnog stresa (cribrae orbitaliae i
hipoplazije zubne cakline), kao i njihova moguca poveza-
nost s pokazateljima nespecifi¢nih zaraznih bolesti (perio-
stitisom).

Periostitis je patoloska promjena koja zahvaca vanjsku
(periostalnu) povrsinu kosti, a periostalne reakcije uzrokova-
ne stafilokokima i streptokokima nastaju kao posljedica uzdi-
gnuca vanjskog fibroznog omotaca periosta, do ¢ega dolazi
zbog kompresije i Sirenja krvnih Zila (Jaffe 1972).

Za potrebe ovog rada periostitis je dijagnosticiran samo
kod kostura koji suimali barem 50% svih dugih kostiju te ko-
sti glave (Ceone, tjemene i zatiljne kosti). U analizu su uklju-
¢eni samo slucajevi periostitisa koji su nastali kao posljedica
zaraznih bolesti, dok su slucajevi periostitisa nastali kao po-
sljedica trauma isklju¢eni iz analize. Buduci da je gotovo ne-
moguce odrediti je li periostitis na nekoj kosti nastao zbog
bakterijske upale ili traume, pri isklju¢ivanju potencijalnih
slucajeva koji su rezultat ozljeda koristeno je sljedece vrlo
jednostavno pravilo. U svim slu¢ajevima kada je periostitis
bio prisutan na nekoj kosti koja je u isto vrijeme imala ja-
sne pokazatelje dozivljene traume (npr. prisutnost kalusa
ili asimetrije u duljini dijafiza izmedu antimera), prisutan je
periostitis pripisan traumi. U analiziranom uzorku uklju¢eni
su samo slucajevi periostitisa koji su evidentirani na kostima
bez traumatskih ostecenja.

Razlike u prosje¢nim dozZivljenim starostima izmedu po-
jedinaca sa ili bez cribrae orbitaliae i hipoplazije zubne ca-
kline testirane su pomocu neparametrijskoga Kruskal-Wallis
testa. Razlike u ucestalosti cribrae orbitaliae, hipoplazije
zubne cakline i periostitisa izmedu ¢itavih uzoraka, izmedu
djece i odraslih te muskaraca i Zena testirane su pomocu x?
testa, a u slucajevima kada je to bilo potrebno koristena je
Yatesova korekcija. Eventualna korelacija cribrae orbitaliae,
hipoplazije zubne cakline i periostitisa analizirana je pomo-
¢u Spearmanova testa. Prilikom svih statistickih izra¢una i
testova koristen je statisticki racunalni program SPSS 10.0
for Windows.

REZULTATI

Distribucija smrtnosti prema spolu i starosti za kompo-
zitni srednjovjekovni i novovjekovni uzorak iz kontinentalne
Hrvatske prikazana je u tablici 2. Spolna distribucija prema
analiziranom nalaziStu prikazana je u tablici 3. Uzorak se sa-
stoji od 415 osoba, od kojih je 149 (35,9%) djece, 103 (24,8%)
su zene i 163 (39,3%) muskarca. Omjer izmedu djece, zena
i muskaraca je 0,91 : 0,63 : 1,00, a muskarci su ¢ak 1,59 puta
zastupljeniji od Zena, $to predstavlja statisticki znacajnu ra-
zliku (x>=19,258; P<0,01).

Prosje¢na dozivljena starost odraslih osoba iz analizira-
nog uzorka je 35,8 godina (sd=10,57). Muskarci su u prosjeku
zivjeli 37,2 godine, a Zene 33,6 godina. Razlika je statisticki
znacajna (x’=10,284; P<0,01). Zene imaju gotovo dvostruko
visu stopu smrtnosti od muskaraca izmedu 16. i 30. godine
Zivota (45,6 : 23,3%), $to predstavlja statisticki znacajnu razli-
ku (x*=13,45; P<0,01).

Ucestalost i distribucija cribrae orbitaliae u uzorku iz kon-
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Enamel hypoplasia most often affects the front teeth
(incisors and canines), for reasons that are still insufficiently
clear. It mostly appears on the middle third of the tooth
crown, which is why in the analyzed sample we collected
data on the frequency of that pathology for the central in-
cisors of the upper jaw and the canines of the upper and
lower jaws. These teeth were selected for the following rea-
sons: 1) the central incisors and canines are more prone to
hypoplastic disorders than the other teeth (Goodman, Rose
1990); 2); the canines develop over a relatively long time —
from the fourth month until the sixth year of life (Lysell et
al. 1962); 3); incisors and canines have the smallest amount
of mineralized dental deposits that sometimes cover the
tooth crown in the archaeological material thereby pre-
venting the determination of the presence of hypoplasia.
The method of collection of data included analysis of only
one tooth in each individual - in this case the tooth on the
left side. In cases where this tooth was not preserved, we
analyzed the right tooth. That way we avoided possible er-
rors caused by different degree of preservation of dental
material. Only macroscopically visible hypoplastic disorders
were considered.

In order to gain as good insight into the quality of life of
that sample as possible, we analyzed possible correlation
between indicators of subadult stress (cribra orbitalia and
enamel hypoplasia), as well as their possible link with the
markers of non-specific infectious diseases (periostitis).

Periostitis is a pathological change that affects the outer
(periosteal) bone surface, and periosteal reactions caused by
staphylococci and streptococci appear as a consequence of
the elevation of the exterior fibrous layer of the periosteum,
which is caused by the compression and extension of blood
vessels (Jaffe 1972).

For purposes of this paper, periostitis was diagnosed
only on skeletons with at least 50% of all long bones as well
as cranial bones (frontal, parietal and occipital bones). Only
those cases of periostitis were included in the analysis that
were present as a consequence of infectious diseases, while
those caused by traumas were left out of the analysis. As it is
almostimpossible to establish whether periostitis appeared
on a bone due to bacterial inflammation or trauma, a simple
rule was followed for excluding potential cases of trauma-
caused periostitis: in all cases when periostitis was present
on a bone that at the same time exhibited clear indicators
of experienced trauma (e.g. presence of callus or asymme-
try in the length of the diaphyses between antimeres), the
periostitis was attributed to trauma. The analyzed sample
included only those cases of periostitis that were registered
on bones without traumatic damage.

Differences in the average age at death between the in-
dividuals with and without cribra orbitalia and enamel hy-
poplasia were tested with the help of the non-parametric
Kruskal-Wallis test. Differences in the frequency of cribra or-
bitalia, enamel hypoplasia and periostitis between the en-
tire samples, between subadults and adults, and between
males and females, were tested with the ¥x? test. Yates's
correction was used when necessary. Possible correlation
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SI. 1 Ucestalost cribrae orbitaliae prema dobnim skupinama u kompozitnom uzorku iz kontinentalne Hrvatske
Fig. 1 Frequency of cribra orbitalia by age groups in the composite sample from continental Croatia

tinentalne Hrvatske prikazana je u tablici 4. U analiziranom
uzorku cribra orbitalia prisutna je u zaraslom i aktivnom sta-
nju, a po intenzitetu varira od vrlo blage do izrazito jake. U
kompozitnom srednjovjekovnom i novovjekovnom uzorku
iz kontinentalne Hrvatske, cribra orbitalia uoc¢ena je na 78 od
209 lubanja (37,3%) s barem jednom ocuvanom orbitom.
Kod odraslih osoba cribra orbitalia je uo¢ena na 23,1%

SI.2  Umjerena zarasla cribra orbitalia u lijevoj orbiti. Ivanec —
Stari grad, dijete 4 - 5 godina

Fig.2 Moderate healed cribra orbitalia in the left orbit. lvanec — Stari
Grad, a child 4-5 years of age

of cribra orbitalia, enamel hypoplasia and periostitis was
analyzed with Spearman’s test. The statistical computer
programm SPSS 10.0 for Windows was used for all statistical
calculations and tests.

RESULTS

The mortality distribution by sex and age for the com-
posite medieval and Early Modern sample from continental
Croatia is shown in Table 2. Sex distribution by the analyzed
sites is shown in Table 3. The sample consists of 415 indi-
viduals: 149 (35.9%) subadults, 103 (24.8%) females and 163
(39.3%) males. The ratio of subadults, females and males is
0.91:0.63 : 1.00, and males are as much as 1.59 times more
frequent than females, which is a statistically significant dif-
ference (x°=19.258; P<0.01).

The average age at death of adults in the analyzed sam-
pleis 35.8 years (sd=10.57). Males lived 37.2 years on the av-
erage, and females 33.6 years. The difference is statistically
significant (x°>=10.284; P<0.01). The mortality rate of females
is almost twice that of males between 15 and 30 years of
age (45.6% vs. 23.3%), which is a statistically significant dif-
ference (x°=13.45; P<0.01).

The frequency and distribution of cribra orbitalia in the
sample from continental Croatia is shown in Table 4. In the
analyzed sample cribra orbitalia is present in healed and ac-
tive condition, with intensity varying from very mild to very
severe. In the composite medieval and Early Modern sam-
ple from continental Croatia, cribra orbitalia was observed
on 78 out of 209 skulls (37.3%) with at least one preserved
orbit.
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Nalaziste Djeca Zene Muskarci
Crkvari 45 23 54
Ivanec 13 6 12

Mala Creénjevica 1 2 2
Prozorje 32 15 37

Nova Raca 36 33 35

Suhopolje 6 13 11
Tomas 9 5 6
Torcec 7 6 6

Ukupno 149 103 163

Tablica 3 Spolniraspored po analiziranim nalazistima
Table 3 Age distribution by the analyzed sites

analiziranih lubanja (30/130) bez znacajne razlike izmedu
muskaraca i zena (21,3% kod muskaraca i 25,4% kod Zena).
Kod oba spola uocava se povezanost ucestalosti cribrae or-
bitaliae s dozivljenom staros¢u: ucestalosti cribrae orbitaliae
i kod muskaraca i kod Zena smanjuju se u starijim dobnim
skupinama.

Ucestalost kod djece iznosi 60,8%, s time da je vise od
polovine (54,2% ili 26/48) slucajeva bilo aktivno u trenut-
ku smrti. Razlika u ucestalosti cribrae orbitaliae kod djece
i odraslih osoba jest znacajna (x*=28,239; P<0,01). Najniza
ucestalost cribrae orbitaliae kod djece uocena je u najmla-
doj dobnoj skupini, gdje iznosi 26,1%. U svim drugim dob-
nim kategorijama cribra orbitalia evidentirana je u vise od
polovine analiziranih osoba, s time da je najvisa ucestalost
uocena u dobnoj skupini od 10 do 14,9 godina, kada iznosi
vrlo visokih 83,3% (sl. 1). Kada se u obzir uzmu samo aktivni
oblici cribrae orbitaliae, najvisa ucestalost prisutna je u naj-
mladoj dobnoj skupini (100%), a najniza u dobnoj skupini
od 1 do 4,9 godina (38,1%) (tablica 4).

Prisutnost cribrae orbitaliae u analiziranom uzorku znacaj-
no je korelirana s dozivljenom staro3cu. Prosje¢na dozivljena
starost odraslih osoba, bez znakova cribrae orbitaliae, iznosi
37,6 godina, dok kod onih kod kojih su prisutni znakovi tog
poremedaja iznosi 31,1 godinu. Razlika iznosi 6,5 godina i sta-
tisticki je znacajna (y*=7,717; P<0,01).

Analiza jakosti izrazaja cribrae orbitaliae pokazala je kako
se kod djece blagi oblik javlja u 60,4% slu¢ajeva, umjereni u
29,2% (sl. 2) i jaki u 10,4% slucajeva. Kod odraslih osoba blagi
oblik cribrae orbitaliae uocen je u 86,7% slucajeva, umjereni
kod 10,0%, a jaki oblik u tek 3,3% slucaja.

Ucestalost i distribucija hipoplazije zubne cakline u
uzorku iz kontinentalne Hrvatske prikazana je u tablici 5.
Ukupna ucestalost HZC kod odraslih osoba iznosi 44,6%,
bez statisticki znacajnih razlika izmedu spolova (muskarci
42,9% i Zene 46,9%) (y*>=0,444; P=0,505). Na svim analizira-
nim zubima ucestalost HZC visa je kod Zena u odnosu na
muskarce, ali ni jedna razlika nije statisticki znacajna. Kod
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Cribra orbitalia Aktivne lezije
Dob/spol ®
o' A12 % Az %od
Al
0-09 23 6 26,1 6 100,0
1-49 29 21 72,4 8 38,1
5-99 21 16 76,2 9 56,2
10-14,9 6 5 83,3 3 60,0
Djeca 79 48 608 26 54,2
ukupno
Zene
15-30 25 9 36,0 0 0,0
Zene
31-45 16 3 18,7 0 0,0
Zene
45> 14 2 14,3 0 0,0
Zene 55 14 254 0 0,0
ukupno
Muskarci
15-30 17 5 29,4 0 0,0
Muskarci
3145 45 9 20,0 0 0,0
Muskarci
45> 13 2 15,4 0 0,0
Muskarci, ;5 16 213 0 0,0
ukupno
Odrasli =135 30 234 0 0,0
ukupno
'O = broj analiziranih ¢eonih kostiju
PA1 = broj Ceonih kostiju gdje bar jedna orbita pokazuje znakove pojave
cribrae orbitaliae
PA2 = broj ¢eonih kostiju gdje je cribra orbitalia aktivna u trenutku smrti

Tablica 4 Ucestalost i distribucija cribrae orbitaliae u kompozit-
nom uzorku iz kontinentalne Hrvatske

Table 4Frequency and distribution of cribra orbitalia in the composite
sample from continental Croatia

In adults, cribra orbitalia was observed on 23.1% of ana-
lyzed skulls (30/130), without significant difference between
males and females (21.3% in males and 25.4% in females). A
correlation between the frequency of cribra orbitalia and
age at death is observable in both sexes: the frequency of
cribra orbitalia in both males and females decreases in older
age groups.

The frequency in subadults is 60.8%, with more than
a half of the cases (54.2% or 26/48) active at the time of
death. The difference in the frequency of cribra orbitalia in
subadults and adults is significant (3*=28.239; P<0.01). The
lowest frequency of cribra orbitalia in subadults was ob-
served in the youngest age group, with 26.1%. In all other
age categories cribra orbitalia was registered in more than
a half of analyzed individuals, with the highest frequency in
age group between 10 and 14.9 years of age, with very high
83.3% (Fig. 1). When we look at active forms of cribra orbita-
lia only, the highest frequency is present in the youngest
age group (100%), and the lowest in the age group between
1 and 4.9 years (38.1%) (Table 4).

The presence of cribra orbitalia in the analyzed sample is
significantly correlated with the age at death. The average
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Zubi Odrasli ukupno Zene Muskarci
NHZC?/N! %sHZC NHZC/N %sHZC NHZC/N %sHZC

Max 113 39/111 35,1 17/47 36,2 22/64 344
Max C 56/128 438 24/51 47,1 32/77 41,6
Man C 77/147 52,4 34/62 54,8 43/85 50,6

' N = broj analiziranih zuba

PNHZC = broj zuba s jednim ili vise HZC

P Max I1 = sredi$nji sjekuti¢ gornje ¢eljusti; Max C = o¢njak gornje ¢eljusti; Man C = o¢njak donje ¢eljusti

Tablica 5 Ucestalost hipoplazije zubne cakline u kompozitnom uzorku iz kontinentalne Hrvatske
Table5  Frequency of enamel hypoplasia in the composite sample from continental Croatia

oba spola HZC se naj¢esce pojavljuje na ocnjacima donje
Celjusti (kod muskaraca 50,6%, a kod Zena 54,8%).

Za razliku od cribrae orbitaliae, uzrocnici hipoplazije
zubne cakline nisu bitnije utjecali na dozivljenu starost u
analiziranom uzorku. Tako osobe kod kojih je prisutna HZC
u prosjeku Zive 1,2 godinu duze od osoba kod kojih ovaj po-
remecaj nije prisutan (34,5 : 33,3 godine).

Od 75 osoba s us¢uvanom barem jednom orbitom i
svim trajnim zubima pogodnima za analizu HZC (sredi$nji
sjekutici gornje Celjusti te o¢njaci gornje i donje Celjusti), 14
osoba (18,7%) pokazuje znakove cribrae orbitaliae i hipopla-
zije zubne cakline (tablica 6). Najvisa ucestalost kombinacije
tih poremecaja prisutna je u dobnoj skupini od 15 do 30 go-

age at death in adults, without signs of cribra orbitalia, is
37.6 years, while in those that exhibit sings of that disorder
is 31.1 years. The difference amounts to 6.5 years and is sta-
tistically significant (y?=7.717; P<0.01).

The analysis of the intensity of cribra orbitalia showed
that in subadults the mild form appears in 60.4% of cases,
moderate in 29.2 % (Fig. 2), and the severe in 10.4% cases.
In adults, the mild form of cribra orbitalia was observed in
86.7% cases, the moderate in 10.0%, and the severe in only
3.3% cases.

The frequency and distribution of enamel hypoplasia in
the sample from continental Croatia is shown in Table 5. The
total frequency of EH in adults is 44.6%, without statistically

Dobne skupine N' A1? % A23 % A3* %
15-30 28 6 214 1 3,6 13 46,4
31-45 38 7 18,4 2 53 16 36,8
45> 9 1 11 0 0,0 6 66,7

Ukupno 75 14 18,7 3 4,0 44 58,7

'N = broj osoba s trajnim zubima i u§¢uvanim ¢eonim kostima

FA1 = broj osoba s CO 1 HZC

PA2 = broj osoba s CO i bez HZC

A3 = broj osoba bez CO i s HZC

Tablica 6 Ucestalost cribrae orbitaliae i hipoplazije zubne cakline prema dobnim skupinama u kompozitnom uzorku iz kontinentalne

Hrvatske
Table 6

Frequency of cribra orbitalia and enamel hypoplasia by the age groups in the composite sample from continental Croatia
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A’ 0? %
Djeca 55 71 77,5
Muskarci 14 65 21,5
Zene 8 23 34,8
Ukupno 77 159 48,4
' A = broj kostura s periostitisom
PO = broj dobro us¢uvanih kostura

Tablica 7 Ucestalost periostitisa u kompozitnom uzorku iz
kontinentalne Hrvatske

Table 7  Frequency of periostitis in the composite sample from con
tinental Croatia

dina (21,4%), a prema starijim dobnim skupinama ta se uce-
stalost smanjuje. Ucestalost cribrae orbitaliae i HZC, kombi-
nirano kod muskaraca i Zena, gotovo je identi¢na (muskarci
18,4%, zene 19,2%).

U kompozitnom srednjovjekovnom i novovjekovnom
uzorku iz kontinentalne Hrvatske ucestalost hipoplazije
zubne cakline veca je od ucestalosti cribrae orbitaliae kod
odraslih osoba (44,6 prema 23,1%). Ovaj obrazac ocituje se
i u sljede¢im ucestalostima: kod 46,7% osoba kod kojih je
uocena cribra orbitalia prisutna je i hipoplazija zubne cakli-
ne, dok je kod svega 23,7% osoba s HZC uocena prisutnost
cribrae orbitaliae.

Analiza medusobne povezanosti cribrae orbitaliae s hi-
poplazijom zubne cakline na razini uzorka odraslih osoba
nije pokazala znacajnu korelaciju tih pokazatelja subadul-
tnog stresa. Grani¢no neznacajna korelacija prisutna je kod
Zena (P=0,067), dok kod muskaraca ta korelacija nije stati-
sticki znacajna.

U uzorku analiziranom u ovom radu ukupna ucestalost
nespecifi¢tnog periostitisa iznosi 48,4% (tablica 7). Kod odra-
slih osoba periostitis se ¢e$¢e pojavljuje kod Zena (34,8%

significant differences between the sexes (males 42.9% and
females 46.9%) (y*=0.444; P=0.505). The frequency of EH is
higher in females than in malesin all analyzed teeth, but none
of the differences are statistically significant. In both sexes EH
most frequently appears on the canines of the lower jaw (in
50.6% males and 54.8% females).

In contrast to cribra orbitalia, the causes of enamel
hypoplasia did not have a significant effect on the age at
death in the analyzed sample. Thus the individuals with EH
lived 1.2 years longer on the average than the individuals
without signs of this disorder (34.5 vs. 33.3 years).

Out of 75 individuals with at least one preserved orbit
and all permanent teeth that were suitable for an EH analy-
sis (the central incisors of the upper jaw and the canines of
the upper and lower jaws), 14 individuals (18.7%) showed
signs of cribra orbitalia and enamel hypoplasia (Table 6). The
highest frequency of the combination of these disorders is
present in the age group between 15 and 30 years (21.4%),
and it diminishes towards older age groups. The frequency
of cribra orbitalia and EH, combined in males and females, is
almost identical (males 18.4%, females 19.2%).

In the composite medieval and Early Modern sample
from continental Croatia the frequency of enamel hypoplasia
exceeds that of cribra orbitalia in adults (44.6% vs. 23.1%).
This pattern is observed also in the following frequencies:
46.7% of individuals with signs of cribra orbitalia have also
enamel hypoplasia, while merely 23.7% of individuals with
EH exhibit signs of cribra orbitalia.

The analysis of correlation of cribra orbitalia and enamel
hypoplasia in the adult sample did not show a significant
correlation of these indicators of subadult stress. A corre-
lation at the margin of insignificance is present in females
(P=0.067), while in males this correlation is not statistically
significant.

The total frequency of non-specific periostitis in the
sample analyzed in this paper is 48.4% (Table 7). In adults,

Kontinentalna " Ay -5
Hrvatska Zagreb Koprivno Dugopolje
Datacija 12.-18.st. 13.-16.st. 15.-18.st. 14.-16. st.
Veli¢ina uzorka 415 169 146 362
Muskarci 37,2 40,1 471 38,6
Prosjecna starost 3
Zene 33,6 39,6 42,2 36,7
Odrasli 23,1% 21,2% 18,5% 17,3%
Ucestalost CO
Djeca 60,8% 76,9% 43,2% 63,2%
Ucestalost HZC 44,6% 39,1% 55,8% 49,7%
Ucestalost periostitisa 48,4% X 61,7% 34,3%
|preuzeto iz Slaus et al. 2007
Ppreuzeto iz Novak et al. 2007
Ppreuzeto iz Novak, Slaus 2007

Tablica 8 Bioarheoloske znacajke nekih hrvatskih srednjovjekovnih i novovjekovnih populacija
Table8 Bioarchaeological characteristics of certain Croatian medieval and Early Modern populations
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Kontinentalna Hrvatska (12.-18.st.)

Kaimas, Litva (14.-17. st.)

Cedynia, Poljska (10.-14.5t.)

Kotobrzeg, Poljska (13.-18. st.)

Fishergate, V. Britanija (kasni sr. vijek)

Gruczno, Poljska (12.-15. st.)

0% 10% 20% 30% 40%

BDjeca  BOdrasli

50% 60% 70%

SI.3  Ucestalost cribrae orbitaliae u uzorku iz kontinentalne Hrvatske u usporedbi s nekim srednjovjekovnim i novovjekovnim europskim
populacijama

Fig. 3 Frequency of cribra orbitalia in the sample from continental Croatia compared with certain medieval and Early Modern European popu-
lations

Wroctav, Poljska (10.-15.
st.)

Kotobrzeg, Poljska (13.-
18. st.)

|||[

Dolni Vé&stonice, Cedka
(11.-12.st.)

Kontinentalna Hrvatska
(12.-18.st.)

0% 5% 10% 15% 20% 25% 30%

35% 40% 45% 50%

SI. 4 Ucestalost hipoplazije zubne cakline u uzorku iz kontinentalne Hrvatske u usporedbi s nekim srednjovjekovnim i novovjekovnim
europskim populacijama

Fig.4 Frequency of enamel hypoplasia in the sample from continental Croatia compared with certain medieval and Early Modern European
populations
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kod Zena naprama 21,5% kod muskaraca), ali razlika nije sta-
tisticki znacajna. Kod djece je periostitis uocen na ¢ak 77,5%
dobro us¢uvanih kostura, $to u odnosu na odrasle osobe
predstavlja statisti¢ki znacajnu razliku (y*=41,233; P=0,00).

Na razini ¢itavog uzorka uocena je znacajna pozitivna
korelacija izmedu cribrae orbitaliae i nespecifi¢cnog periosti-
tisa (P=0,016).

U tablici 8 prikazane su bioarheoloske znacajke (prosjec-
na dozivljena starost, ucestalost pokazatelja subadultnog
stresa i nespecifi¢nih zaraznih bolesti) u nekoliko srednjo-
vjekovnih i novovjekovnih populacija s podru¢ja Hrvatske.

Na slikama 3 i 4 prikazane su ucestalosti cribrae orbita-
liae i hipoplazije zubne cakline u razli¢itim srednjovjekov-
nim i novovjekovnim populacijama iz Europe u usporedbi s
kompozitnim uzorkom iz kontinentalne Hrvatske. Podaci za
usporedbu ucestalosti cribrae orbitaliae uzeti su za skeletne
uzorke: Kaimas u Litvi (14.-17. st.) (Jankauskas 1995), Cedynia
u Poljskoj (10.-14. st.) (Jerszynska 1991; Piontek et al. 2001),
Kotobrzeg u Poljskoj (13.-18. st.) (Kozak, Krenz-Niedbala
2001), Gruczno u Poljskoj (12.-15. st.) (Piontek, Kozlowski
2002) i Fishergate u Velikoj Britaniji (kasni sredniji vijek) (Su-
llivan 2005). Podaci za usporedbu ucestalosti hipoplazije
zubne cakline uzeti su za skeletne uzorke: Dolni Véstonice
u Ceskoj (11.-12. st.) (JaroSové 2006), kompozitni uzorak iz
Wroctava u Poljskoj (10.-15. st.) (Wozniak et al. 2005) i Koto-
brzeg u Poljskoj (13.-18. st.) (Kozak, Krenz-Niedbala 2001).

RASPRAVA

U hrvatskoj bioarheologiji objavljeno je nekoliko radova
koji se bave izu¢avanjem populacija srednjega i novog vi-
jeka (npr. Novak et al. 2007; Slaus 1996; 2000; 2002.a; 2006;
Slaus et al. 2003; 2007). Ti su se radovi poglavito usredoto-
¢ili na cjelovite bioarheoloske analize istrazivanih uzoraka.
Analiza ucestalosti i distribucije subadultnog stresa nije
bila glavni cilj istrazivanja, nego se proucavala uz niz dru-
gih pokazatelja kvalitete i uvjeta zivota. Kako je do danas
u Hrvatskoj objavljen samo jedan rad (Novak, Slaus 2007)
koji se ponajprije bavi problematikom ucestalosti cribrae or-
bitaliae, pojavila se potreba za iscrpnim i minucioznim istra-
Zivanjem vecega skeletnog uzorka koji ne bi bio podlozan
razlic¢itim lokalnim posebnostima. Kao $to je ve¢ u uvodu
istaknuto, proucavanje kombinacije dva ili vise pokazatelja
stresa pokazalo se vrlo uspjeSnom metodom odredivanja
zivotnih uvjeta arheoloskih populacija, posebice ako za te
populacije ne postoje nikakvi pisani izvori koji bi nam pruzili
podatke o uvjetima i kvaliteti Zivota tih ljudi. Povijesni izvori
za razdoblje kojim se bavi ovaj rad najcesce se bave opisima
Zivota velikodostojnika ili velikih bitaka, dok su opisi sva-
kodnevnog Zivota, zdravstvenog stanja, kvalitete prehrane
i razine higijene svih slojeva stanovnistva izuzetno rijetki.
U slucajevima kada pisani izvori i arheoloski nalazi mogu
dati samo djelomican uvid u svakodnevni Zivot arheoloskih
populacija, antropoloske analize, a posebice izu¢avanje po-
kazatelja subadultnog stresa, pokazale su se izvanrednim
izvorom informacija o uvjetima Zivota nasih predaka.

Demografske znacajke kompozitnog uzorka iz konti-
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periostitis appears more frequently in females (34.8% of
females compared with 21.5% of males), but the difference
is not statistically significant. Periostitis in subadults was
observed in as much as 77.5% of well-preserved skeletons,
which is a statistically significant difference when compared
with adults (y>=41.33; P=0.00).

The overall sample shows a significant positive correla-
tion between cribra orbitalia and non-specific periostitis
(P=0.016).

Table 8 shows the bioarchaeological characteristics
(average age at death, frequency of indicators of subadult
stress and non-specific infectious diseases) in several medi-
eval and Early Modern populations from Croatia.

Figures 3 and 4 show the frequency of cribra orbitalia
and enamel hypoplasia in various medieval and Early Mod-
ern populations from Europe compared with the composite
sample from continental Croatia. The data for the compari-
son of the frequency of cribra orbitalia were taken for the
following skeletal samples: Kaimas in Lithuania (14t-17
cent.) (Jankauskas 1995), Cedynia in Poland (10™-4" cent.)
(Jerszynska 1991; Piontek et al. 2001), Kotobrzeg in Poland
(13t-18t cent.) (Kozak, Krenz-Niedbala 2001), Gruczno in Po-
land (12t-15t% cent.) (Piontek, Kozlowski 2002) and Fishergate
in Great Britain (late Middle Ages) (Sullivan 2005). The data
for the comparison of the frequency of enamel hypoplasia
were taken for the skeletal samples: Dolni Véstonice in the
Czech Republic (11™-12% cent.) (Jarosova 2006), a compos-
ite sample from Wroclav in Poland (10*-15% cent.) (Wozniak
et al. 2005) and Kotobrzeg in Poland (13™-18" cent.) (Kozak,
Krenz-Niedbala 2001).

DISCUSSION

Several works dealing with the research on the medi-
eval and Early Modern populations have been published in
Croatian bioarchaeology (e.g. Novak et al. 2007; Slaus 1996;
2000; 2002a; 2006; Slaus et al. 2003; 2007). These works pri-
marily focused on integral bioarchaeological analyses of
investigated samples. The analysis of the frequency and
distribution of subadult stress was not the main aim of
the research, but it was studied parallel with a number of
other indicators of quality and conditions of life. As to this
day only one paper has been published in Croatia (Novak,
Slaus 2007), primarily dealing with the body of issues relat-
ed with the frequency of cribra orbitalia, a need arose for a
thorough and detailed research of a larger skeletal sample
that would not be subjected to diverse local particularities.
As we already pointed out in the introduction, the study of
a combination of two or more indicators of stress proved
a highly successful method in determination of life condi-
tions of archaeological populations, particularly if there are
no written sources about those populations that would of-
fer information on the conditions and quality of life of those
people. Historical sources for the period dealt with in this
paper are by and large concerned with the descriptions of
lives of aristocrats or great battles, whereas descriptions of
everyday life, health conditions, quality of diet and the level
of hygiene of all classes of population are exceptionally rare.
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nentalne Hrvatske razlikuju se od drugih uzoraka s podrug¢ja
Hrvatske po vrlo atipi¢cnom omjeru djece, Zena i muskaraca,
razlicitom od onoga koji se obi¢no opaZza na srednjovjekov-
nim i novovjekovnim grobljima. Naime, na vecini grobalja
u Hrvatskoj iz tog razdoblja, broj Zena i muskaraca vrlo je
slican — najceS¢e 1: 1 (Slaus 2002, 41, T. 82, 65, T. 133; 2006,
99, T. 14, 105, T. 16). U analiziranom uzorku ovaj omjer izno-
si 0,63 : 1,00. Veci broj muskaraca posebno je svojstven za
nalazista lvanec, Prozorje i Crkvari. Nazalost, razlozi takve
spolne distribucije u ovom trenutku ne mogu se sa sigur-
noscu objasniti.

Zene u analiziranom uzorku Zive zna¢ajno krac¢e od mus-
karaca i iskazuju bitno visu stopu smrtnosti u dobi izmedu
16.1 30. godine Zivota. Kradi Zivotni vijek kod Zena i visa sto-
pa smrtnosti u ovoj dobnoj skupini uoceni su na brojnim
drugim arheolo3kim nalazistima (npr., Angel 1968; Blakely
1995; Boldsen 2000; Novak et al. 2007, 330, T. 1; Owsley, Bass
1979; Slaus 2002, 24, T. 43, 45, T. 90, 64, T. 133; 2006, 100, 104,
T. 15, 105, T. 16). Neki autori taj odnos objasnjavaju poveca-
nim rizicima kojima su Zene izlozene zbog komplikacija ve-
zanih uz trudnocu i porod (npr. Acsadi i Nemeskéri (1970) za
brojna arheoloska nalazista u Madarskoj), ali problem je to
i dokazati. Naime, brojne pretporodiljne i poslijeporodiljne
komplikacije, kao $to su toksemija, prerano pucanje mem-
brana, hemoragija, poremecaji krvnog tlaka i puerperalna
sepsa ne ostavljaju traga na kostima, pa je jedini nacin da
se smrtni slucaj pri porodu dokaze taj da se prilikom arhe-
oloskih iskopavanja utvrdi postojanje fetalnih ostataka in
utero kod odraslih Zena. No takvi dokazi iznimno su rijetki
¢ak i u svjetskim okvirima. Medutim, u grobu 211 iz Nove
Race ustanovljeni su ostaci fetusa starog 39 tjedana in utero
odrasle Zene (Slaus 2000, 197), $to bi mogla biti potvrda pri-
je iznesenoj teoriji o povecanim rizicima vezanima uz trud-
nocu i porod, barem za podru¢je kontinentalne Hrvatske
tijekom srednjega i novog vijeka.

Ukupna ucestalost cribrae orbitaliae u analiziranom uzor-
ku iznosi 37,3%. Sli¢ne vrijednosti zabiljeZene su i na drugim
srednjovjekovnim i novovjekovnim nalazistima iz Hrvatske i
Europe. Tako ucestalost cribrae orbitaliae na kasnosrednjo-
vjekovnom nalaziStu Zagreb — Sv. Franjo/Opatovina iznosi
32,3% (Slaus et al. 2007, 227), na kasnosrednjovjekovnom
nalazistu Dugopolje 33,7% (Novak, Slaus 2007, 457), a na no-
vovjekovnom nalaziStu Koprivno — Kod kriza 32,8% (Novak
et al. 2007, 318). Za nalaziste Cedynia u Poljskoj navodi se da
je ukupna ucestalost ove patologije 31,4% (Jerszyrska 1991,
106; Piontek et al. 2001, 175, T. 3), a na nalazistu Kaimas u
Litvi 19,9% (Jankauskas 1995).

Kod odraslih osoba ucestalost cribrae orbitaliae u konti-
nentalnoj Hrvatskojiznosi 23,1%, s nedto ve¢om ucestaloscu
kod Zena (25,4 : 21,3%). Visu ucestalost cribrae orbitaliae kod
Zena, posebice u reproduktivnoj dobi, uodili su brojni autori
diljem svijeta (npr. Cybulski 1977, 33, T. 1; Fairgrieve, Molto
1999; Hengen 1971; Kozak, Krenz-Niedbala 2002, 78; Luboc-
ka 2000; Novak, Slaus 2007, 474, T. 4; Novak et al. 2007, 331,
T. 9; Piontek et al. 2001, 176; Stuart-Macadam 1985, 396, T. 6;
Sullivan 2005, 10, T. 3; Slaus 2002, 66, T. 139, 77, T. 160; Walker

In cases when written sources and archaeological finds can
offer only a partial insight into the everyday life of archaeo-
logical populations, anthropological analyses, and above
all the study of markers of subadult stress, have proved an
exceptional source of data about the life conditions of our
ancestors.

Demographic features of the composite sample from
continental Croatia differ from the other samples from
Croatia in the quite atypical ratio of subadults, females and
males, different from the one usually observed in the medi-
eval and Early Modern cemeteries. Most cemeteries of the
period in Croatia exhibit very similar figures for females and
males — mostly 1: 1 (Slaus 2002, 41, PI. 82, 65, PI. 133; 2006,
99, Pl. 14,105, P1. 16). In the analyzed sample this ratio is 0.63
: 1.00. The higher number of males is particularly charac-
teristic for the sites of Ivanec, Prozorje and Crkvari. Unfor-
tunately, the reasons for such a sex distribution cannot be
explained with certainty in this moment.

Females in the analyzed sample live significantly shorter
than males and exhibit a significantly higher mortality rate
in the age group between 15 and 30 years. The shorter life
span in females and higher mortality rate in this age group
were observed in a number of other archaeological sites
(e.g. Angel 1968; Blakely 1995; Boldsen 2000; Novak et al.
2007, 330, PI. 1; Owsley, Bass 1979; Slaus 2002, 24, PI. 43, 45,
Pl. 90, 64, PI. 133; 2006, 100, 104, PI. 15, 105, PI. 16). Certain
authors interpret this relationship by increased risks that fe-
males are exposed to due to complications involving preg-
nancy and childbirth (e.g. Acsadi and Nemeskéri (1970) for
numerous archaeological sites in Hungary), but it remains
a problem to prove this. A number of prenatal and postna-
tal complications, such as toxemia, premature rupture of
membrane, hemorrhage, blood pressure disorders and pu-
erperal sepsis leave no trace on bones, and the only way to
prove death at childbirth is to find evidence of fetal remains
in utero of adult women during archaeological excava-
tions. But, such proofs are extremely rare even on the world
scale. However, in grave 211 in Nova Raca, the remains of a
39-week old fetus were found in utero of an adult female
(Slaus 2000, 197), which might be a confirmation of the pre-
viously mentioned theory about increased risks related to
pregnancy and childbirth, at least for continental Croatia
during the Middle Ages and the Early Modern period.

The total frequency of cribra orbitalia in the analyzed
sample is 37.3%. Similar values were documented on other
medieval and Early Modern sites in Croatia and Europe. For
instance, the frequency of cribra orbitalia at the late medi-
eval site of Zagreb - Sv. Franjo/Opatovina is 32.3% (Slaus
et al. 2007, 227), at a late medieval site in Dugopolje 33.7%
(Novak, Slaus 2007, 457), and at the Early Modern site of Ko-
privno — Kod Kriza 32.8% (Novak et al. 2007, 318). The total
frequency of this pathology at the site of Cedynia in Poland
is reported at 31.4% (Jerszynska 1991, 106; Piontek et al.
2001, 175, T. 3), and that at the Kaimas site in Lithuania at
19.9% (Jankauskas 1995).

The frequency of cribra orbitalia in adult individuals in
continental Croatia is 23.1%, with a somewhat higher fre-
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1986; Wapler et al. 2004, 335). Razlog takvoj ucestalosti naj-
vjerojatnije je razlika izmedu muskoga i Zenskog organizma.
Naime, poznato je da zene u reproduktivnoj dobi vrlo cesto
imaju nizu razinu Zeljeza u organizmu, $to je izravno pove-
zano sa zenskom fiziologijom. Menstruacija, trudnoca, po-
rod i laktacija, ¢cimbenici su koji najviSe pridonose povisenoj
redukciji razine zeljeza u Zenskom organizmu. Stoga je vrlo
vjerojatno da su povecana potraznja za zeljezom i redovito
osiromasivanje zaliha Zeljeza u zenskom organizmu, nastali
kao posljedica reproduktivnih funkcija, doveli velik broj ze-
na u odredenom razdoblju njihova zZivota u stanje anemije
uzrokovane nedostatkom Zeljeza (Sullivan 2005, 13). Mittler
i Van Gerven (1994, 295), misljenja su da je neznatno visa
ucestalost cribrae orbitaliae kod Zena (3to je slucaj i u analizi-
ranom uzorku) posljedica slabije sposobnosti Zena da stva-
raju novu i zdravu kost.

Ucestalost cribrae orbitaliae kod djece u analiziranom
uzorku iznosi 60,8%, $to se uklapa u prosjek srednjovjekov-
nih i novovjekovnih populacija s podrucja Hrvatske (41% do
77%), dok se te vrijednosti na europskim nalazistima krecu
od 32% u Kaimasu (Litva) (Jankauskas 1995) do 63% na nala-
ziStu Cedynia u Poljskoj (Jerszynska 1991, 106).

U najmladoj dobnoj skupini kod djece cribra orbitalia je
uocena na sveda 26,1% analiziranih ¢eonih kostiju, a sva dje-
ca kod koje je taj poremecaj uocen starija su od Sest mjese-
ci. Naime, u dobi ispod 3est mjeseci nedostatak Zeljeza, koji
je glavni uzro¢nik cribrae orbitaliae, vrlo je rijedak, buduci
da je koli¢ina zeljeza akumulirana tijekom devet mjeseci in
utero dovoljna za prvih pola godine Zivota djeteta (Bernat
1983), pa je ucestalost cribrae orbitaliae kod djece mlade od
Sest mjeseci opcenito izrazito niska (Mensforth et al. 1978;
Mittler, Van Gerven 1994, 293).

Vrlo nisku ucestalost cribrae orbitaliae u najmladoj dob-
noj skupini slijedi dramati¢no povecanje u idu¢im dobnim
skupinama. Ono svoj vrhunac dostize u dobnoj skupini od
10 do 14,9 godina, kada ¢ak 83,3% c¢eonih kostiju pokazuje
znakove tog poremecaja. Ovaj podatak ne iznenaduje, jer
su adolescenti i djeca izmedu 9i 16 godina posebno izloZe-
ni riziku od anemije zbog snazne fizioloske potrebe orga-
nizma za zeljezom tijekom rasta i razvoja.

Ucestalost aktivne cribrae orbitaliae kod djece iznosi vrlo
visokih 54,2%. Na prostoru Hrvatske je na sli¢nim nalazisti-
ma ucestalost aktivnhog oblika te patologije mnogo niza.
Tako na kasnosrednjovjekovnom nalazistu Zagreb — Sv. Fra-
njo/Opatovina ova ucestalost iznosi 0,0% (Slaus et al. 2007,
228, T. 9), na kasnosrednjovjekovnom nalazistu Dugopo-
lie 18,2% (Novak, Slaus 2007, 474, T. 4), na novovjekovnom
nalazistu Koprivno 9,4% (Novak et al. 2007, 331, T. 9), a u
kompozitnom starohrvatskom uzorku (9.-11. st.), koji ¢ine
nalazista Dubravice, Donje Polje i Radasinovci, ova ucesta-
lost iznosi 12,5% (Pasari¢ 2008, 60, T. 11). Na svega nekoli-
ko srednjovjekovnih i novovjekovnih nalazista u Hrvatskoj
uocene su sli¢ne ili vise ucestalosti aktivnog oblika cribrae
orbitaliae od onih koje su prisutne u kompozitnom uzorku iz
kontinentalne Hrvatske koji je analiziran u ovom radu (npr.
na kasnosrednjovjekovnom nalazistu Danilo Gornje 60%
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quency in females (25.4% vs. 21.3%). Higher frequency of
cribra orbitalia in females, particularly at reproductive age,
was noted by a number of authors throughout the world
(e.g. Cybulski 1977, 33, PI. 1; Fairgrieve, Molto 1999; Hengen
1971; Kozak, Krenz-Niedbala 2002, 78; Lubocka 2000; Novak,
Slaus 2007, 474, Pl. 4; Novak et al. 2007, 331, PI. 9; Piontek
et al. 2001, 176; Stuart-Macadam 1985, 396, PI. 6; Sullivan
2005, 10, PI. 3; Slaus 2002, 66, P1. 139, 77, PI. 160; Walker 1986;
Wapler et al. 2004, 335). The reason behind such frequen-
cy most probably lies in the difference between male and
female organism. It is known that females of reproductive
age frequently have a lower level of iron in organism, which
is directly related with female physiology. Menstruation,
pregnancy, childbirth and lactation are factors that con-
tribute most to increased reduction of iron level in female
organism. It is therefore highly likely that the increased de-
mand for iron and regular depletion of iron stocks in female
organism, brought about by reproductive functions, led
many women at a certain period of their life into a state of
iron deficiency anemia (Sullivan 2005, 13). Mittler and Van
Gerven (1994, 295) think that a slightly higher frequence of
cribra orbitalia in women (which is also the case in the ana-
lyzed sample) is a consequence of lower ability of women to
form new and healthy bone.

The frequency of cribra orbitalia in subadults in the an-
alyzed sample is 60.8%, which fits into the average of the
medieval and Early Modern populations from the territory
of Croatia (41% to 77%), while these values in the sites in
Europe range from 32% in Kaimas (Lithuania) (Jankauskas
1995) to 63% at the site of Cedynia in Poland (Jerszynska
1991, 106).

In subadults of the youngest age group cribra orbitalia
was observed in merely 26.1% analyzed frontal bones, and
all the subadults that exhibited signs of that disorder were
older than six months. This is explained by the fact that the
lack of iron, the main cause of cribra orbitalia, is very rare
below six months of age, because the amount of iron accu-
mulated during nine months in utero is sufficient for the first
half a year of a child’s life (Bernat 1983), so the frequency
of cribra orbitalia in children less than six months of age is
generally extremely low (Mensforth et al. 1978; Mittler, Van
Gerven 1994, 293).

Very low frequency of cribra orbitalia in the young-
est age group is followed by dramatic increase in the next
age groups. It reaches its height in the age group from 10
to 14.9 years, when as much as 83.3% frontal bones exhibit
signs of that disorder. This detail is not surprising, because
adolescents and children between 9 and 16 are particularly
exposed to risk from anemia due to the organism’s strong
physiological demand for iron during growth and develop-
ment.

The frequency of active cribra orbitalia in subadults is
very high (54.2%). The frequency of active form of this pa-
thology at similar sites in Croatia is much lower. For instance,
this frequency at the late medieval site of Zagreb — Sv. Fran-
jo/Opatovina is 0.0% (Slaus et al. 2007, 228, PI. 9), at the late
medieval site of Dugopolje 18.2% (Novak, Slaus 2007, 474,
Pl. 4), at the Early Modern site of Koprivno 9.4% (Novak et al.
2007, 331, P1. 9), while in the composite early Croatian sam-
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slucajeva cribrae orbitaliae kod djece u trenutku smrti bilo
je u aktivnom stanju (Slaus 1996, 350), a na srednjovjekov-
nom nalazidtu Stenjevec 70,0% (Slaus 2002, 66, T. 139). Ov-
dje je vazno naglasiti bitnu razliku izmedu zarasle i aktivne
ili nepreboljene cribrae orbitaliae: zarasli oblik te patologije
pokazuje da je osoba prezivjela anemiju koja je uzrokovala
hipertrofiju i porozitet superiornih orbita, dok aktivni oblici
pokazuju kako je ukupni stres pod kojim se ta osoba nalazi-
la bio prevelik da bi ona prezivjela. Vecina djece iz kompo-
zitnoga srednjovjekovnoga i novovjekovnog uzorka, koja
su razvila anemiju uzrokovanu nedostatkom zeljeza, nije je
uspjela prezivjeti.

Visa ucestalost cribrae orbitaliae kod djece u odnosu na
odrasle osobe, koja je uocena i u analiziranom uzorku, po-
znata je s mnogih arheoloskih nalazista (npr. Cybulski 1977,
33; Facchini et al. 2004, 130; Fairgrieve, Molto 2000; Mittler,
Van Gerven 1994, 289; Novak, Slaus 2007, 457; Robledo et al.
1995, 188; Stuart-Macadam 1985, 396, T. 6; Slaus 2002, 12, T.
17,42, T. 87,47, T. 97; 2006, 162, T. 29; Slaus et al. 2007, 227).
Na tu razliku najvjerojatnije je utjecala kombinacija ¢imbe-
nika, poput vece potrebe za zeljezom kod male djece, niske
razine zeljeza u maj¢inom mlijeku te prehrana kojom se dje-
ca hrane nakon prestanka dojenja, bogata ugljikohidratima
koji sadrze fosfor i fitate koji usporavaju apsorpciju zeljeza
u probavnom sustavu (Mensforth et al. 1978; Morris 1987).
Prestanak dojenja izuzetno je osjetljivo razdoblje kod djece,
jer tijekom tog razdoblja prelaze s prehrane koja se temelji
na sterilnom maj¢inom mlijeku na prehranu i vodu koji su
prepuni raznih mikroorganizama koji mogu uzrokovati ra-
zli¢ite zarazne bolesti, a one su prac¢ene dijarejom (Rowland,
Rowland 1986; Rowland et al. 1988). Dijareja smanjuje apetit
kod djece i povecava metabolicki gubitak vaznih hranidbe-
nih tvari kao $to je Zeljezo, Sto takoder moze dovesti do po-
jave anemije, unatoc¢ prehrani koja sadrzi dovoljne koli¢ine
zeljeza i drugih potrebnih tvari (Gordon et al. 1963; Mittler,
Van Gerven 1994, 293).

U uzorku kojim se ovaj rad bavi, kao i u nizu drugih ske-
letnih uzoraka, uoceno je progresivno zarastanje aktivnih
lezija s godinama i odsutnost aktivne cribrae orbitaliae kod
odraslih osoba te odsutnost promjena na lopaticama, rebri-
ma i dugim kostima koje sugeriraju da su promjene na svo-
dovima orbita u analiziranom uzorku prouzrocene anemi-
jom, izazvanom nedostatkom Zeljeza (npr. Hershkovitz et al.
1991; Novak, Slaus 2007, 460; Salvadei et al. 2001). Ti podaci
takoder potkrepljuju tezu Stuart-Macadam (1985, 395) da je
cribra orbitalia poremecaj koji se prvenstveno pojavljuje u
djetinjstvu. Visa ucestalost cribrae orbitaliae u mladim dob-
nim skupinama u odnosu na starije kod odraslih osoba, kao
i mnogo jaci intenzitet tog poremecaja kod djece u odnosu
na odrasle osobe, sugerira lose zdravstvene uvjete te vecu
izlozenost riziku od smrti za mlade dobne skupine.

U uzorku analiziranom u ovom radu uzrocnici cribrae
orbitaliae (prvenstveno anemija izazvana nedostatkom ze-
ljeza) znatno su utjecali na prosjecni Zivotni vijek, a razlika
u prosjecnoj dozivljenoj starosti izmedu osoba kod kojih
cribra orbitalia nije prisutna i osoba kod kojih je ova pato-

ple (9™-11t" cent.), comprising the sites of Dubravice, Donje
Polje and Radasinovci, this frequency is 12.5% (Pasari¢ 2008,
60, P1. 11). Similar or higher frequencies of the active form of
cribra orbitalia in comparison with those presentin the com-
posite sample from continental Croatia, analyzed in this pa-
per, were documented at only few medieval and Early Mod-
ern sites in Croatia. For instance, at the late medieval site of
Danilo Gornje 60% of cribra orbitalia in subadults at death
was in the active form (Slaus 1996, 350), as well as 70.0% in
the case of the medieval site of Stenjevec (Slaus 2002, 66,
Pl. 139). It is important to draw attention to an important
difference between healed and active or unhealed cribra
orbitalia: the healed form of this pathology shows that an
individual survived anemia that caused hypertrophy and
porosity of superior orbits, while the active forms show that
the total stress that an individual suffered was great enough
to kill him. Most of the subadults from the composite me-
dieval and Early Modern sample that developed iron defi-
ciency anemia did not survive it.

Higher frequency of cribra orbitalia in subadults vs.
adults, detected also in the analyzed sample, is known
from a number of archaeological sites (npr. Cybulski 1977,
33; Facchini et al. 2004, 130; Fairgrieve, Molto 2000; Mittler,
Van Gerven 1994, 289; Novak, Slaus 2007, 457; Robledo et al.
1995, 188; Stuart-Macadam 1985, 396, PI. 6; Slaus 2002, 12,
Pl. 17, 42, P1. 87, 47, PI. 97; 2006, 162, PI. 29; Slaus et al. 2007,
227). This difference is most likely influenced by a combina-
tion of factors, including greater demand for iron in young
children, low iron level in mother’s milk, as well as the diet of
children following weaning, which is rich in carbohydrates
that contain phosphorus and phytates that slow down iron
absorption in the digestive system (Mensforth et al. 1978;
Morris 1987). Weaning is an exceptionally sensitive period in
subadults, because they leave diet based on mother’s ster-
ile milk and are introduced to the diet and water swarming
with various microorganisms that can cause diverse infec-
tious diseases, which are followed with diarrhea (Rowland,
Rowland 1986; Rowland et al. 1988). Diarrhea reduces the
desire for appetite in children and increases the metabolic
loss of important nutritional substances like iron, which can
also lead to anemia, in spite of a diet containing enough
iron and other necessary substances (Gordon et al. 1963;
Mittler, Van Gerven 1994, 293).

The sample dealt with in this paper, as well as a number
of other skeletal samples, exhibited progressive healing
of active lesions during growth. It also showed absence
of active cribra orbitalia in adults and absence of changes
on shoulder blades, ribs and long bones that suggest that
the changes on orbital vaults in the analyzed sample were
caused by iron deficiency anemia (e.g. Hershkovitz et al.
1991; Novak, Slaus 2007, 460; Salvadei et al. 2001). These data
also corroborate Stuart-Macadam'’s thesis (1985, 395) about
cribra orbitalia being a disorder primarily present in child-
hood. Higher frequency of cribra orbitalia in younger age
groups compared to older ones in adults, as well as a much
greater intensity of that disorder in subadults compared to
adults, suggests poor health conditions and greater expo-
sure to risk of death for younger age groups.

In the sample analyzed in this paper the causes of cribra
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loska promjena prisutna, statisticki je znacajna (37,6 prema
31,1 godina). Sli¢nu situaciju uoili su Novak i Slaus (2007,
458) u kasnosrednjovjekovnom uzorku iz Dugopolja, gdje
je razlika iznosila 6,2 godine. Nedostatak zeljeza moze imati
negativne posljedice na zdravlje pojedinca, sto dovodi do
navedenih razlika. Neodgovarajuca koli¢ina Zeljeza u orga-
nizmu pojedinca moze djelovati na spoznavanje i ponasa-
nje (Pollitt 1987; Taras 2005), radnu sposobnost koja je bitno
smanjena kod anemi¢nih osoba (Lozoff 1989; Scrimshaw
1991), te otpornost na bolesti koja je bitno smanjena zbog
negativnog utjecaja anemije na imunitet (Bhaskaram 1988.;
Dallman 1987). Tome u prilog ide i ¢e$¢a pojava zaraznih bo-
lesti kod anemicnih osoba, koju su uocili Basta et al. (1979).

Ucestalost hipoplazije zubne cakline u kompozitnom
uzorku iz kontinentalne Hrvatske iznosi 44,6%. Te vrijednosti
uklapaju se u prosjek drugih istodobnih nalazista s podrug¢ja
Hrvatske, gdje ucestalost tog poremecaja iznosi izmedu 39
i 56%, dok se u Europi hipoplazija zubne cakline pojavlju-
je u rasponu od 9,4% u kompozitnom uzorku iz Wroctava
u Poljskoj (Wozniak et al. 2005) do 35,1% na nalazistu Dolni
Véstonice u Ceskoj (Jarosovéa 2006). Ovakve ucestalosti hi-
poplazije zubne cakline svojstvene su za zajednice koje Zive
sjedilackim zivotom i svoju prehranu temelje na poljopri-
vredi, a analizirani uzorak tipi¢ni je predstavnik takvih po-
pulacija. Naime, brojna su istrazivanja (Goodman et al. 1980;
Lanphear 1990, 39; Larsen, Hutchinson 1992; Malville 1997;
Ubelaker 1992; Wood 1996) pokazala da do naglog poveca-
nja ucestalosti tog poremecaja dolazi pri prijelazu s lovacko
- skupljacke privrede na ekonomiju koja se temelji na poljo-
privredi. Vjeruje se da su sjedilacki nacin Zivota, promjene u
nacinu prehrane i nagli porast gustoce stanovnistva doveli
do znacajnog povecanja koli¢ine stresa koji se ocituje u po-
vecanju ucestalosti hipoplazije zubne cakline (Cohen, Ar-
melagos 1984). Takoder, visoka ucestalost tog poremecaja
sugerira da je gotovo polovina osoba iz analiziranog uzorka
dozivjela snazan metabolicki stres tijekom djetinjstva, naj-
vjerojatnije tijekom razdoblja dojenja. Naime, neki su autori
uocili kako se u sjedilackim populacijama najvise hipopla-
sti¢nih defekata stvara izmedu prve i trece godine Zivota, tj.
uvremenu prelaska s prehrane sterilnim majcinim mlijekom
na prehranu koja je bogata mikroorganizmima (npr. Good-
man 1988; Goodman et al. 1984, 264; Lanphear 1990, 42).

Kao i u slucaju cribrae orbitaliae, ucestalost hipoplazije
zubne cakline nesto je visa kod Zena (46,9 : 42,9%). Auto-
ri koji su uocili vise vrijednosti kod Zena (Goodman et al.
1987; Guatelli-Steinberg, Lukacs 1999; Gurri et al. 1996; May
et al. 1993; Slaus 2000, 202, T. 8) sugeriraju da bi to mogla
biti posljedica kulturoloskih razlika — u vecini arheoloskih
populacija djec¢aci su bili zasticeniji od stresa u odnosu na
djevojcice, odnosno djevojcice su bile manje favorizirane od
djecaka, posebice tijekom razdoblja dojenja kada djecaci
imaju bolju roditeljsku skrb i prehranu (Guatelli-Steinberg,
Lukacs 1999).

Za razliku od anemije izazvane nedostatkom Zeljeza ko-
ja je glavni uzrocnik cribrae orbitaliae, uzrocnici hipoplazi-
je zubne cakline nisu bitnije utjecali na dozZivljenu starost.
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orbitalia (primarily iron deficiency anemia) had a significant
impact on the average life expectancy, and the difference in
the average age at death between the individuals without
cribra orbitalia and those that have it is statistically signifi-
cant (37.6 compared with 31.1 years). Similar situation was
observed by Novak and Slaus (2007, 458) in the late medi-
eval sample from Dugopolje, where the difference was 6.2
years. Iron deficiency can have negative consequences on
individual’s health, leading to the mentioned differences.
Inadequate amount of iron in the organism of an individual
can affect learning and behaviour (Pollitt 1987; Taras 2005),
capacity for work, which is considerably reduced in anemic
persons (Lozoff 1989; Scrimshaw 1991), as well as resistance
to diseases, which is significantly decreased due to nega-
tive influence of anemia on the immune system (Bhaskaram
1988.; Dallman 1987). In favour of this speaks the higher
presence of infectious diseases in anemic persons, observed
by Basta et al. (1979).

The frequency of enamel hypoplasia in the composite
sample from continental Croatia is 44.6%. These values fit
into the average of the other contemporary sites in Croatia,
where the frequency of that disorder is between 39% and
56%, while in Europe enamel hypoplasia appears in the
range from 9.4% in the composite sample from Wroctav
in Poland (WozZniak et al. 2005) to 35.1% at the site of Dolni
Véstonice in the Czech Republic (JaroSova 2006). These fre-
quences of enamel hypoplasia are characteristic for seden-
tary communities that base their diet on agriculture, and the
analyzed sample is a typical representative of such popula-
tions. A number of studies (Goodman et al. 1980; Lanphear
1990, 39; Larsen, Hutchinson 1992; Malville 1997; Ubelaker
1992; Wood 1996) showed that an abrupt increase in the
frequency of this disorder occurs at the transition from for-
aging economy to that based on agriculture. It is believed
that the sedentary way of life, dietary changes and sharp
increase of population density led to a significant increase
of stress intensity, manifested in the increased frequency
of enamel hypoplasia (Cohen, Armelagos 1984). Also, high
frequency of that disorder suggests that nearly a half of the
individuals from the analyzed sample experienced intense
metabolic stress during childhood, in all likelihood dur-
ing the breastfeeding period. Certain authors noticed that
most hypoplastic disorders in sedentary populations form
between the first and third years of age, i.e. during transi-
tion from a diet consisting of sterile mother’s milk to a diet
rich in microorganisms (e.g. Goodman 1988; Goodman et al.
1984, 264; Lanphear 1990, 42).

Same as in the case of cribra orbitalia, the frequency of
enamel hypoplasia is somewhat higher in females (46.9% vs
42.9%). The authors that detected higher values in females
(Goodman et al. 1987; Guatelli-Steinberg, Lukacs 1999; Gurri
et al. 1996; May et al. 1993; Slaus 2000, 202, PI. 8) suggest
that this might be a consequence of cultural differences -
in most archaeological populations boys were better pro-
tected from stress than girls, that is, girls were less favoured
than boys, particularly during breastfeeding, when boys
receive better parental care and diet (Guatelli-Steinberg,
Lukacs 1999).

In contrast to iron deficiency anemia - the main cause
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Cak $tovise, odrasle osobe kod kojih je uo¢ena hipoplazija u
prosjeku Zive 1,2 godine duze od osoba koje nisu zahvacene
tim poremecajem. Vedi broj autora uocio je da Ceste epizo-
de stresa, koje uzrokuju hipoplaziju zubne cakline, znacajno
utjeCu na dozivljenu starost (Duray 1996; Goodman et al.
1980; Keenleyside 1998; Pasari¢ 2008, 75; Slaus 2000, 201),
$to se objasnjava ¢injenicom da su osobe koje su bile izloZe-
ne jakom stresu tijekom ranog djetinjstva bioloski oste¢ene
i imaju smanjenu sposobnost da se odupru stresnim epizo-
dama kasnije u zivotu. Situaciju sli¢nu ovoj iz kontinentalne
Hrvatske uocio je jedino Boldsen (2007, 64, T. 3) na srednjo-
vjekovnom nalazistu Tirup u Danskoj (12.-14. st), gdje Zene
koje pokazuju znakove hipoplazije zubne cakline Zive duze
za ¢ak 5,2 godine od Zena kod kojih taj poremecaj nije pri-
sutan.

U kompozitnom uzorku iz kontinentalne Hrvatske nije
uocena pozitivna korelacija izmedu cribrae orbitaliae i hi-
poplazije zubne cakline. Do danas je svega nekoliko autora
pokusalo utvrditi medusobnu povezanost tih poremecaja
u arheoloskim populacijama, a rezultati proizasli iz njiho-
vih istrazivanja su proturjecni. Tako je pozitivna korelacija
cribrae orbitaliae i hipoplazije zubne cakline zabiljezena
u rimskodobnom uzorku iz Riminija u Italiji (Facchini et al.
2004, 131), kod mladih osoba sa srednjovjekovnog nalazi-
$ta Borovce u Slovackoj (Obertova, Thurzo 2007, 287), te u
kompozitnom avaroslavenskom uzorku iz kontinentalne
Hrvatske (Pasari¢ 2008, 86). Stuart-Macadam (1985, 395, T.
4) uocila je povisenu ucestalost hipoplazije zubne cakline
kod osoba kod kojih je prisutna cribra orbitalia na rimsko-
dobnom nalazistu Poundbury Camp u Engleskoj. Ona tvr-
di da su, iako ne postoji izravna meduzavisnost izmedu tih
patoloskih promjena, djeca s neprimjerenom prehranom
i oslabljenim imunitetom znatno podlozZnija uzrocnicima
tih poremecaja. Za razliku od tih istrazivanja, Marcsik i Ba-
glyas (1989) nisu uocili znacajnu korelaciju izmedu cribrae
orbitaliae i hipoplazije zubne cakline na avarskom groblju
Szeged - Makkoserdd u Madarskoj, a sli¢na situacija pri-
sutna je na kasnosrednjovjekovnom nalazistu Kotobrzeg u
Poljskoj (Kozak, Krenz-Niedbala 2002, 78), u kompozitnom
uzorku iz Spanjolske (Turbén et al. 1991/1992), u rimskodob-
nom uzorku s nalazidta Zadar — Relja (Novak 2008, 140, T. 32)
te na kasnosrednjovjekovnom nalazistu Dugopolje (Novak,
Slaus 2007, 458). Turbén et al. (1991/1992) zaklju¢ili su da ne
postoji izravna povezanost izmedu te dvije patologije, tj.
one odraZavaju razli¢ite prehrambene aspekte: cribra orbi-
talia vise se vezuje uz nedostatak Zeljeza, dok se hipoplazija
zubne cakline povezuje uz razinu kalcija u organizmu. O¢i-
to je da ta problematika nije ni izbliza rijeSena, pa su stoga
prijeko potrebna dodatna istraZivanja kako bi se razjasnio
odnos cribrae orbitaliae i hipoplazije zubne cakline.

Zarazne bolesti koje se ocituju pojavom nespecificnog
periostitisa prisutne su u ukupnom uzorku u visokom po-
stotku — ¢ak 48,4% analiziranih kostura pokazuje znakove
nespecificnog periostitisa. Statisticki znacajna razlika pri-
sutna je u ucestalosti periostitisa izmedu djece i odraslih, a
periostitis se nesto ¢esce pojavljuje kod Zena u odnosu na

of cribra orbitalia - the causes of enamel hypoplasia did
not have a significant influence on the age reached. What
is more, the adults that exhibited signs of hypoplasia lived
1.2 years longer on the average than those unaffected by
that disorder. A number of authors observed that frequent
episodes of stress, which cause enamel hypoplasia, have a
marked bearing on the age reached (Duray 1996; Goodman
et al. 1980; Keenleyside 1998; Pasari¢ 2008, 75; Slaus 2000,
201). This is explained by the fact that the individuals ex-
posed to intense stress in early childhood were biologically
damaged and had a diminished ability to resist episodes of
stress later in their life. A situation similar to that from con-
tinental Croatia was observed only by Boldsen (2007, 64, PI.
3) at the medieval site of Tirup in Danmark (12®-14% cent.),
where women that exhibit signs of enamel hypoplasia live
as much as 5.2 years longer than those without that disor-
der.

The composite sample from continental Croatia did
not show positive correlation between cribra orbitalia and
enamel hypoplasia. Until now only a few authors tried to
determine correlation of these disorders in archaeological
populations, with contradictory results. For instance, posi-
tive correlation of cribra orbitalia and enamel hypoplasia
was registered in a Roman age sample from Rimini in Italy
(Facchini et al. 2004, 131), among younger individuals from
the medieval site of Borovce in Slovakia (Obertova, Thurzo
2007, 287), and in the composite Avar and Slavic sample
from continental Croatia (Pasari¢ 2008, 86). Stuart-Macad-
am (1985, 395, Pl. 4) observed higher frequency of enamel
hypoplasia in individuals with cribra orbitalia at the Roman
age site of Poundbury Camp in England. She claims that,
even though there is no direct interdependence between
these pathological changes, children with inadequate diet
and weakened immune system were much more readily af-
fected by the causes of these disorders. In contrast to these
studies, Marcsik and Baglyas (1989) did not notice a signifi-
cant correlation between cribra orbitalia and enamel hypo-
plasia at the Avar cemetery of Szeged — Makkoserd® in Hun-
gary, and a similar situation was present at the medieval site
of Kotobrzeg in Poland (Kozak, Krenz-Niedbala 2002, 78), in
the composite sample from Spain (Turbén et al. 1991/1992),
in a Roman age sample from Zadar - Relja (Novak 2008, 140,
Pl. 32) and at the late medieval site of Dugopolje (Novak,
Slaus 2007, 458). Turbén et al. (1991/1992) concluded that no
direct connection exists between these two pathologies,
i.e. they reflect different dietary aspects: cribra orbitalia is
more connected to iron deficiency, while enamel hypopla-
sia is linked with the calcium level in the organism. We are
evidently not even near the solution for this body of issues,
and additional studies are necessary if we wish to under-
stand the relationship between cribra orbitalia and enamel
hypoplasia.

The ratio of infectious diseases manifested by the pres-
ence of non-specific periostitis in the total sample is high
— as much as 48.4% of analyzed skeletons exhibit signs of
non-specific periostitis. There is a statistically significant
difference in the frequency of periostitis between children
and adults, and periostitis appears somewhat more fre-
quently in females than in males. The frequency of periosti-
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muskarce. Ucestalosti periostitisa u hrvatskim srednjovje-
kovnim i novovjekovnim populacijama krecu se od 20,1%
u kompozitnom starohrvatskom uzorku (Slaus 2006, 136, T.
27) do ¢ak 61,7% u Koprivnu (Novak et al. 2007, 319). Izrazi-
to visoka ucestalost periostitisa kod djece u kompozitnom
uzorku iz kontinentalne Hrvatske (ponajprije one u najmla-
dim dobnim skupinama) koji se ve¢inom pojavljuje u jakom,
generaliziranom aktivnom stanju, sugerira kako je rije¢ o
pojavi sistemskih bakterijskih infekcija, dok bi nesto visa
ucestalost periostitisa kod Zena mogla biti posljedica upal-
nih procesa uzrokovanih komplikacijama tijekom poroda u
nehigijenskim uvjetima.

U kompozitnom skeletnom uzorku iz kontinentalne Hr-
vatske prisutna je znacajna pozitivna korelacija izmedu cri-
brae orbitaliae i nespecificnog periostitisa (P=0,016). Nekoli-
ko autora analiziralo je prisutnost cribrae orbitaliae i njezinu
povezanost s nespecificnim zaraznim bolestima (periostiti-
som) (Lallo et al. 1977; Larsen, Hutchinson 1992; Mensforth
et al. 1978). Mensforth et al. (1978) tvrde da pojava nespeci-
ficnog periostitisa kod djece koja pokazuju i znakove cribrae
orbitaliae u dobi izmedu 0,5 i 2 godine sugerira da je vecina
slucajeva pothranjenosti kod tih osoba potaknuta i ubrzana
pojavom zaraznih bolesti.

Podaci o prosjecnoj starosti, uCestalostima pokazatelja
subadultnog stresa, nespecifi¢nih zaraznih bolesti i njihova
medusobnog odnosa i utjecaja na kvalitetu Zivota u sred-
njovjekovnih i novovjekovnih stanovnika kontinentalne
Hrvatske, ne mogu se dobiti klasi¢nim arheoloskim istrazi-
vanjima i proucavanjem pisanih povijesnih izvora i u tom
pogledu antropoloska analiza pokazala se nezaobilaznom
znanstvenom metodom. Podaci izneseni u ovom radu
svjedoce o loSim uvjetima Zivota koji se ogledaju u visokoj
ucestalosti cribrae orbitaliae, hipoplazije zubne cakline i pe-
riostitisa kod djece i odraslih. To upucuje kako je vecina pri-
padnika analiziranog uzorka tijekom djetinjstva prozivjela
razdoblja snaznog stresa koji je najvjerojatnije prouzrocen
zajednickim djelovanjem parazitskih infekcija, neprimjere-
ne prehrane, anemije, zaraznih bolesti i, opcenito, vrlo ni-
skim higijenskim i zdravstvenim standardom.

ZAKLJUCAK

Antropoloska analiza srednjovjekovnoga i novovjekov-
noga kompozitnoga skeletnog uzorka iz kontinentalne Hr-
vatske pruzila je izuzetno vrijedne informacije o zivotnom
standardu stanovnika ovog podrugja.

Usporedba izmedu muskaraca i Zena u analiziranom
uzorku jasno je pokazala da su zene bile znatno podloznije
riziku od bolesti i ranijeg umiranja od muskaraca. Znacaj-
no kraci Zivotni vijek te visa ucestalost cribrae orbitaliae,
hipoplazije zubne cakline i periostitisa kod Zena svjedoci o
smanjenoj sposobnosti Zena da se oporave od stresa, to je
najvjerojatnije bila posljedica nemoguénosti mnogih Zena
da zadrze potrebne razine zeljeza u organizmu tijekom re-
produktivnog razdoblja, kao i mogucega losijeg tretmana
zenske djece tijekom dojenja.

Usporedba kompozitnog uzorka iz kontinentalne Hrvat-
ske s ostalim srednjovjekovnim i novovjekovnim skeletnim
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tis in Croatian medieval and Early Modern populations is in
the range between 20.1% in the composite early Croatian
sample (Slaus 2006, 136, PI. 27) up to as much as 61.7% in Ko-
privno (Novak et al. 2007, 319). Exceptionally high frequency
of periostitis in subadults in the composite sample from
continental Croatia (primarily in those of the youngest age
groups), which by and large appears in intense, generalized
active form, suggests the phenomenon of systemic bacte-
rial infections. Somewhat higher frequency of periostitis in
females might be a consequence of inflammatory process-
es caused by complications during childbirth in unhygienic
conditions.

There is a significant positive correlation between cribra
orbitalia and non-specific periostitis (P=0.016) in the com-
posite skeletal sample from continental Croatia. Several au-
thors analyzed presence of cribra orbitalia and its connec-
tion with non-specific infectious diseases (periostitis) (Lallo
et al. 1977; Larsen, Hutchinson 1992; Mensforth et al. 1978).
Mensforth et al. (1978) claim that the appearance of non-
specific periostitis in subadults between 0.5 and 2 years of
age that at the same time exhibit signs of cribra orbitalia
suggests that in most cases undernourishment in those
individuals was incited and accelerated by infectious dis-
eases.

Standard archaeological excavations and study of writ-
ten historical sources cannot provide information on the
average age, frequency of markers of subadult stress, non-
specific infectious diseases and their correlation and influ-
ence on the quality of life in the medieval and Early Modern
inhabitants of continental Croatia. In that respect, anthro-
pological analysis proved to be an indispensable scientific
method. The data presented in this paper bear testimony to
the poor living conditions, manifested in the high frequency
of cribra orbitalia, enamel hypoplasia and periostitis in sub-
adults and adults. This indicates that most of the individuals
from the analyzed sample lived during childhood through
periods of intense stress, which was most likely caused by
joint action of parasitical infections, inadequate diet, ane-
mia, infectious diseases and, generally, very low hygienic
and health standards.

CONCLUSION

Anthropological analysis of the medieval and Early Mod-
ern composite skeletal sample from continental Croatia
provided exceptionally valuable information on the stand-
ard of life of the inhabitants of this area.

Comparison between males and females in the ana-
lyzed sample clearly showed that females were much more
prone to risk of diseases and earlier death than males. A
significantly shorter life span and higher frequency of cri-
bra orbitalia, enamel hypoplasia and periostitis in females
bear witness to the reduced capacity of females to recover
from stress, which was most probably a consequence of the
inability of many females to preserve the necessary level
of iron in the organism during the reproductive period, as
well as possible poorer treatment of female children during
breastfeeding.

Comparison of the composite sample from continental
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uzorcima s podrucja Hrvatske pokazala je da se analizirani
uzorak prema vecini svojih bioarheoloskih obiljeZja ne razli-
kuje od ostalih populacija. Po svojim obiljezjima kompozitni
uzorak, analiziran u ovom radu, uklapa se u sliku koja svje-
doci o visokoj smrtnosti, vrlo loSim uvjetima Zivota i izrazito
niskom zdravstvenom standardu, koji je najvjerojatnije bio
posljedica sinergistickog djelovanja anemije izazvane ne-
dostakom zeljeza, zaraznih bolesti, neprimjerene prehrane
i parazitskih infekcija, Sto su tijekom ovog razdoblja harali
kontinentalnom Hrvatskom.
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