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Indeks tielesne mase arbeoloskih populacija dobar je indikator nutritivnog opterecenja
organizma te moge uputiti na kvalitetu Zivota i zdravlje pojedine populacije i sluiti
kao usporedba medu populacijama. U radu su analizirani koStani ostatci s arheo-
loskih nalazista s podrudja istocne obale Jadrana datirani u razdoblja od antike do
novog vijeka. lako je rijec o relativno malom uzorku, rezultati istragivanja pokazali
su smanjenje kvalitete Zivota, odnosno tjelesne mase u muskaraca, i to u razdobljima
ragvijenog i kasnog srednjeg vijeka, a Sto je u skladu s prethodnim istraZivanjima
hrvatske populacije. Zene su tijekom svibh razdoblja imale slicnu, konstantnu tjelesnu
masu, Sto se osim raspodjelom rada i dostupnosti hrane moze objasniti i hormonskim
utjecajima te drukdijim metabolizmom masti. Indeks tielesne mase pokazao se kao do-
bar indikator za dopunu spoznaja o kvaliteti Zivota i zdraviju arheoloskih populacija.

Body mass index in archaeological populations is a good indicator of the nutritional
load of the organism. It can suggest the quality of life and health of a certain popula-
tion, or it can be used for comparing populations. Bone remains from archaeological
sites on the eastern coast of the Adriatic, dated to the period from antiquity to the
Modern Period, were analyzed in the paper. Although it is a relatively small sample,
the results of the research showed a decrease in the quality of life, that is, body mass for
males, in the periods of the High and Late Middle Ages, which is in line with previous
research into Croatian population. During all periods, females had similar, constant
body mass, which can be explained nor only by the division of labor and availability of
food, but also by hormonal influences and different fat metabolism. Body mass index
proved to be a good indicator for supplementing knowledge about the quality of life
and health of archaeological populations.
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UVOD

Razvoj metoda za izratun tjelesne mase
(TM) te samim time i indeksa tjelesne mase
(ITM) iz kostanih ostataka arheoloskih popu-
lacija omogudio je nove vrste analiza iz kojih se
moze doznati viSe o kvaliteti Zivota i zdravlju
povijesnih populacija. Ovakve analize dopu-
na su grobnim prilozima i na¢inima ukopa u
spoznajama o drustvenom statusu pojedinca i
populacije jer se smatra da je I'TM dobar indi-
kator nutritivnog opterecenja.'

Kako bi se procijenio utjecaj Zivotnog stila na
kostur i zube, antropolozi se sluze brojnim in-
dikatorima, poput izrazenosti mi$i¢nih hvatista,
osteoartritisa, bolesti zuba i alveola, pokazatelja
subadultnog stresa, patoloskih promjena i sl.,
no jedan od vaznih indikatora je i tjelesna masa
jer je upravo ona jedna od sila koje djeluju na
kostur i utjecu na njegove promjene. Na pove-
¢anje ili smanjenje tjelesne mase utjecu ishrana,
aktivnosti i ponasanje ¢ovjeka.? Vedina istraziva-
¢a smatra da tjelesna masa utjece vise na kostur
donjih udova nego gornjih,’ te da su dimenzije
zglobnih ploha bolji indikator promjena u tjele-
snoj masi od drugih mjera kostiju, poput $irine
dijafiza dugih kostiju.* U skladu s Wolffovim
zakonom’ kost ¢e se tijekom Zivota remodelirati
kao odgovor na sile koje na nju utjecu, a medu
te sile mogu se ubrojiti tjelesna tezina, duljina
kosti, aktivnosti i sl.°

Istrazivanja TM-a i ITM-a na arheoloskim
populacijama u svijetu su brojna. Sva istrazi-
vanja proizlaze iz postoje¢ih metoda te brojnih
evaluacijskih metoda postoje¢ih formula za
izratun navedenih vrijednosti. Tako su istra-
zivanja pokazala da okrugliji oblik bedrene i
goljeni¢ne kosti na razini hranidbenog otvo-

COLE 1991: 83-111; FERRO-LUZZI et al. 1992: 173-186.
DANESHVARI 2011: 26.

AIELLO, DEAN 1994: 257-268; RUFF 2000: 269-290.
RUFF 1991: 81-105; RUFE, TRINKAUS, HOLLIDAY
1997: 173-176; TRINKAUS, CHURCHILL, RUFF 1994:
1-34.

> WOLF 1870: 389-453.

¢  DAMUTH, MACFADDEN 1990: 1-10; DANESHVARI
2011: 26.

W N e

164

INTRODUCTION

The development of methods for calculating
body mass (BM) and thus also body mass index
(BMI) from the bone remains of archacological
populations has enabled new types of analysis re-
vealing more about the quality of life and health of
historical populations. Such analyses complement
the grave goods and methods of burial regarding
the knowledge about the social status of an indi-
vidual and population, because it is considered
that BMI is a good indicator of nutritional load.’

In order to assess the influence of lifestyle on
the skeleton and teeth, anthropologists use nu-
merous indicators, such as the characteristics of
muscle attachment sites, osteoarthritis, diseases
of the teeth and alveoli, indicators of subadult
stress, pathological changes, etc., but one of the
important indicators is body mass because it is
one of the forces that act on the skeleton and in-
fluence its changes. The increase or decrease in
body weight is influenced by diet, activities and
human behavior.> Most researchers believe that
body mass affects the skeleton of the lower limbs
more than the upper ones,? and that the dimen-
sions of the joint surfaces are a better indicator
of changes in body mass than other bone meas-
urements, such as the width of the diaphyses of
long bones.* According to Wolff’s law,’ bone will
be remodeled over time in response to the forc-
es affecting it, and these forces can include body
weight, bone length, activities, etc.®

There are numerous studies of BM and BMI in
archaeological populations in the world. All the
research stems from the existing methods and nu-
merous evaluation methods of existing formulas
for calculating the specified values. Thus, research
has shown that the rounder shape of the femurand

COLE 1991: 83-111; FERRO-LUZZI et al. 1992: 173-186.
DANESHVARI 2011: 26.

AIELLO, DEAN 1994: 257-268; RUFF 2000: 269-290.
RUFF 1991: 81-105; RUFE TRINKAUS, HOLLIDAY
1997: 173-176; TRINKAUS, CHURCHILL, RUFF 1994:
1-34.

> WOLF 1870: 389-453.

¢  DAMUTH, MACFADDEN 1990: 1-10; DANESHVARI
2011: 26.
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ra upucuje na poveéanje mehanickog stresa, a
koje Bennett” povezuje s povecanjem tjelesne
mase pri prelasku na poljoprivredu. Ova teo-
rija nije opceprihvadena jer su neki istraziva-
¢i® zamijetili upravo suprotan udinak, odno-
sno da se okrugliji oblik kosti javlja u osoba
koje su izlozene nizem mehanickom stresu.
Larsen’ je zamijetio da se u vrijeme prelaska
na poljoprivredu smanjuje prosje¢na tjelesna
visina zbog veéeg nutricionalnog stresa, a u
korelaciji s ve¢im fizioloskim stresom i ne-
kvalitetnijom prehranom zamijetio je i pove-
¢anje broja karioznih lezija, vecu ucestalost
periostitisa i osteoartritisa. Kao kod Larsena, i
kod Williamsona'® zamije¢ena je veca koli¢ina
osteoartritisa u pred-poljoprivrednim drus-
tvima nego nakon prelaska na poljoprivredu,
$to upucuje na fizicki znatno zahtjevniji Zivot
lovaca — sakupljaca.!" Isto tako, zamijecen je i
pad prosje¢ne tjelesne visine, i to viSe u Zena,
odnosno manje dimenzije postkranijalnog ko-
stura kod poljoprivrednih drustava za razliku
od pred-poljoprivrednih.'

Larsen' smatra da su ¢imbenici koji su utje-
cali na smanjenje dimenzija postkranijalnog
kostura te posljedi¢no pad prosjeéne tjelesne
visine: nizi mehanicki stres ($to objasnjava i
zamijeéeno smanjenje osteoartritisa) te pove-
¢ani nutricionalni stres. Nizi mehanicki stres
na organizam utjeCe na smanjenje prosjecne
tjelesne visine i smanjenje robusnosti kosti.
Nutricionalni stres najvjerojatnije je posljedica
povecanja prehrane temeljene na uglikohidra-
tima te smanjenja unosa proteina koji utjeu
na metabolizam i razvoj kostura.' S poveéa-
njem gustoée populacije koja je pratila po-
ljoprivredna drustva povecava se i izlozenost
uzro¢nicima bolesti te kombinacija svih nave-
denih stresora doprinosi smanjenju prosje¢ne

7 DANESHVARI 2011: 148 prema BENNETT 1973.
8 LOVEJOY, TRINKAUS 1980: 465-470.
®  LARSEN 1982: 241-245.

10 WILLIAMSON 2000: 890-900.

" DANESHVARI 2011: 26, 148.

2 LARSEN 1982: 241-245.

3 LARSEN 1982: 241-245.

14 STINI 1969: 417-426; FRISANCHO et al. 1973: 255-262.

tibia at the level of the nutrient foramen indicates
an increase in mechanical stress, which Bennett’
associates with an increase in body weight when
transition to agriculture happened. This theory is
not generally accepted because some researchers®
have noticed the exact opposite effect, namely
that a rounder bone shape occurs in persons who
are exposed to lower mechanical stress. Larsen’
noticed that at the time of the transition to agri-
culture, the average body height decreased due to
higher nutritional stress, and in correlation with
higher physiological stress and poorer nutrition,
he also noticed an increase in the number of car-
ious lesions, a higher incidence of periostitis and
osteoarthritis. As with Larsen and Williamson,'
higher incidence of osteoarthritis was observed in
pre-agricultural societies than after the transition
to agriculture, suggesting much more physically
demanding life of hunter-gatherers." Likewise, a
drop in average body height was observed, more
so in females, that is, smaller dimensions of the
postcranial skeleton in agricultural societies, as
opposed to pre-agricultural ones."

Larsen® believes that factors that influenced
the reduction of the dimensions of the postcra-
nial skeleton and the consequent drop in average
body height are: lower mechanical stress (which
also explains the observed decrease in osteoarthri-
tis) and increased nutritional stress. Lower me-
chanical stress affects the reduction of the average
body height and the reduction of bone robust-
ness. Nutritional stress is most likely the result of
an increase in carbohydrate-based diet and a de-
crease in protein intake, which affect metabolism
and skeletal development.! With the increase in
population density that accompanied agricul-
tural societies, the exposure to disease-causing
agents also increased, and the combination of all
the above-mentioned stressors contributed to a

7 DANESHVARI 2011: 148 according to BENNETT 1973.
8 LOVEJOY, TRINKAUS 1980: 465-470.

®  LARSEN 1982: 241-245.

1©° WILLIAMSON 2000: 890-900.

" DANESHVARI 2011: 26, 148.

2 LARSEN 1982: 241-245.

3 LARSEN 1982: 241-245.

14 STINI 1969: 417-426; FRISANCHO et al. 1973: 255-262.
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tjelesne visine."

Kada se promotre istrazivanja na hrvatskim
populacijama, zamjetno je da prelazak na po-
ljoprivredu odnosno poveéanje unosa ugljiko-
hidrata utjece na zdravlje populacije, osobi-
to na Zene, koje su jele viSe ugljikohidratnih
obroka dnevno, dok su muskarci jeli manje
obroka, ali bogatijih proteinima, $to je izravno
utjecalo na pojavnost pojedinih bolesti, poput
zubnog karijesa.'®

S prijelazom na poljoprivredu postojala je
mogu¢nost prikupljanja i pohrane namirnica,
sto je omogudilo dostupnost hrane tijekom
cijele godine te smanjilo oscilacije u teZini i
pridonijelo poveéanju tjelesne mase. Nadalje,
to je pridonijelo i stratifikaciji stanovniStva na
one koji su imali vise zaliha hrane i bolju do-
stupnost od drugih u istoj zajednici,'” a $to se
ocitovalo i u tjelesnoj masi.'®

No, nije samo vrsta prehrane utjecala na
promjene u tjelesnoj masi i tjelesnoj visini, na
njih su utjecale i dostupnost i koli¢ina hrane,
te je moguce opcenito kazati da nedostupnost
hrane utjeCe na smanjenje tjelesne tezine, a
dostupnost na njezino povecanje."” U jednom
je istrazivanju pokazano kako se Zenama pre-
laskom na prehranu temeljenu ve¢inom na
ugljikohidratima povecala tjelesna masa (u
istrazivanju je zamijeéen veci broj zena s ['TM
> 30), a takoder je zamijeéeno povecéanje zub-
nog karijesa, sto oboje moze upudivati na veéu
dostupnost ugljikohidrata.?

Do sada u hrvatskoj populaciji nisu radena
istrazivanja ITM-a ni na jednom arheolos-
kom nalazi$tu, niti su ona usporedena uzevsi
u obzir prostorno-vremenske okolnosti. No,
s druge su se strane brojna istrazivanja bavila
kvalitetom zivota i zdravljem hrvatskih popu-
lacija, te ¢ine vrijedan izvor spoznaja o Zivoti-
ma nasih predaka. Tako istraziva¢i zamjecuju

15 LARSEN 1982: 241-245.

16 SLAUS 2006: 110-117; ANTERIC 2014: 259-286.

17 DANESHVARI 2011: 11-12.

18 DANFORTH 1999: 10-15.

19 LARSEN 1982: 241-245.

2 LARSEN 1982: 241-245; DANESHVARI 2011: 159.
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decrease in average body height.”

When looking at research into Croatian pop-
ulations, it is noticeable that the transition to ag-
riculture, i.e. the increase in carbohydrate intake,
affects the health of the population, especially
women, who ate more carbohydrate meals per
day, while men ate fewer meals, but more pro-
tein-rich, which directly affected incidence of
certain diseases, such as dental caries.!®

With the transition to agriculture, there was
the possibility of collecting and storing food,
which enabled the availability of food through-
out the year and reduced fluctuations in weight
and also contributed to an increase in body mass.
Furthermore, this contributed to the stratifica-
tion of the population into those who had more
food supplies and better food availability than
others in the same community,"” which was also
reflected in body mass.'®

However, not only the type of diet influenced
changes in body weight and body height, they
were also influenced by the availability and quan-
tity of food, and it is possible to say in general
that the unavailability of food affects the reduc-
tion of body weight, while the food availability
increases it."”” One study showed that when wom-
en switched to a diet based mostly on carbohy-
drates, their body mass increased (in the study, a
greater number of women with a BMI>30 were
observed), and an increase in dental caries was
also observed, which both may indicate a greater
availability of carbohydrates.?

Until now, there have been no studies of BMI
in the Croatian population at archaeological
sites, nor have they been compared taking into
account the spatial and chronological circum-
stances. However, on the other hand, numerous
studies have dealt with the quality of life and
health of the Croatian populations, and consti-
tute a valuable source of knowledge about the

15 LARSEN 1982: 241-245.

16 SLAUS 2006: 110-117; ANTERIC 2014: 259-286.

17 DANESHVARI 2011: 11-12.

18 DANFORTH 1999: 10-15.

19 LARSEN 1982: 241-245.

20 LARSEN 1982: 241-245; DANESHVARI 2011: 159.
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veéu pojavnost zubnog karijesa i drugih zub-
nih oboljenja u srednjem vijeku u odnosu na
antiku, vecu zastupljenost hipoplazije zubne
cakline i cribra orbitalia u kasnoantickom i
kasnosrednjovjekovnom uzorku nego u sta-
rohrvatskome, vecu zastupljenost periostitisa
u kasnosrednjovjekovnom razdoblju u odno-
su na kasnoanticki i starohrvatsku populaciju
te veéu smrtnost u kasnosrednjovjekovnom
razdoblju nego u starohrvatskom razdoblju.”!
Kako bi se ova istrazivanja upotpunila i upu-
tilo na moguénost uporabe jo$ jedne varijable
u proucavanju arheoloskih populacija, cilj je
ovog istrazivanja upotpuniti dosadasnje spo-
znaje o zivotu hrvatskih populacija, sagledava-
ju¢i promjene medu populacijama s pomocu
indeksa tjelesne mase.

MATERIJALI Il METODE
Materijali

U istrazivanje su ukljuceni nalazi sa sljede¢ih
lokaliteta iz antike: Dominisova 5, Slano,”
Solin EVN, Solin — Smiljanovac* i Solin — Sw.
Duje cesta.” Iz ranosrednjovjekovnog razdoblja
analizirani su ko$tani ostatci s nalaziSta Donja
Rupotina — Vladine,” Trogir — Trpimirova,
Otres,”” Rizinice,” Svecurje — Zestinj,” Ostro-
vica — Greblje i Bija¢i — Stombrate.’’ Gro-
blja koja su dijelom svojom datacijom zahva-
¢ala i rani i kasni srednji vijek, ali su pretezito
bila u razvijenom srednjem vijeku, za potrebe
ovog rada svrstana su u razvijeni srednji vijek:
Jagnilo Greblje, Strozanac — Gospa u Siti** i

21 SLAUS 2006: 98-107, 110-117, 135-138; ANTERIC 2014:
259-286.

2 KATUNARIC KIRJAKOV 2018.

3 MAROVIC 1956: 9-30.

2% GALIOT 2011.

% KATAVIC, JERONCIC 2014: 81-112.

% JELOVINA 1976.

7 7ZEKAN 1983: 33-34.

% GUDELJ 2014: 573-574.

» BURIC 2015: 165-208.

% ANTERIC et al. 2015: 14.

31 BURIC 1992: 55-57.

%2 BLAZEVIC 2017.

lives of our ancestors. Thus, the researchers note
a higher incidence of dental caries and other
dental diseases in the Middle Ages compared to
antiquity, a higher prevalence of tooth enamel
hypoplasia and c¢ribra orbitalia in the late an-
tique and late medieval sample than in the old
Croatian one, a higher prevalence of periostitis
in the late medieval period compared to the late
antique and old Croatian population and high-
er mortality in the late medieval period than in
the old Croatian period.” In order to complete
this research and point to the possibility of using
another variable in the study of archaeological
populations, the goal of this research is to com-
plement the previous knowledge about the life of
Croatian populations, observing the changes be-
tween populations reflected in body mass index.

MATERIALS AND METHODS

Materials

The research included finds from the follow-
ing sites dating to antiquity: Dominisova 5,%
Slano,” Solin EVN, Solin-Smiljanovac** and
Solin-Sv. Duje road.”® Bone remains from the
early medieval period were analyzed from the
sites of Donja Rupotina-Vlacine, Trogir-Trpi-
mirova, Otres,” RiZinice,”® Svecurje-Zestinj,”
Ostrovica-Greblje” and Bija¢i-Stombrate.” The
cemeteries, which in part date to the Early and
Late Middle Ages, but predominantly belong to
the High Middle Ages, for the purposes of this
paper were classified into the High Middle Ages:
Jagnilo Greblje, Strozanac-Gospa u Siti** and

2 SLAUS 2006: 98-107, 110-117, 135-138; ANTERIC 2014:
259-286.

2 KATUNARIC KIRJAKOV 2018.

3 MAROVIC 1956: 9-30.

2 GALIOT 2011.

% KATAVIC JERONCIC 2014: 81-112.

% JELOVINA 1976.

7 7ZEKAN 1983: 33-34.

% GUDELJ 2014: 573-574.

2 BURIC 2015: 165-208.

3% ANTERIC et al. 2015: 14.

3t BURIC 1992: 55-57.

%2 BLAZEVIC 2017.
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Solin Rupotine — Crkvine.*® U kasni srednji
vijek svrstani su: Martinovi¢i — Velika Gospa,*
Gornji Koljani — Crkvina,?> Sopot Benkovac®
i Kamenmost — Kaldrma.”” U rani novi vijek
svrstani su: Otok — Vuletina Rupa Grebcine®®
i Dominikanski samostan svete Katarine. U
kasni novi vijek svrstana je Bracevi¢ Kapelica.
Naknadno su zbog malog uzorka spojeni rano-

novovjekovni i kasnonovovjekovni lokaliteti.

Metode

Kostani ostatci oprani su, postavljeni u ana-
tomski polozaj, izmjereni standardnim osteo-
loskim mjerama te su im procijenjeni spol, dob,
patoloske i traumatske promjene.”” U analizu
su uvrsteni kosturi koji su zavrsili rast, koji su
bili izvrsno o¢uvani te im je bilo moguce proci-
jeniti spol i izmjeriti mjere bedrene kosti. Tako-
der su za ovo istrazivanje odabrani samo kosturi
bez patoloskih i traumatskih promjena koje bi
mogle utjecati na mjerenja i procjenu spola.

Mjere kostiju u centimetrima (duljina bedre-
ne kosti i promjer glave bedrene kosti), uvrstene
su u jednadzbe za izratun TM-a, odnosno pro-
sjene tjelesne visine te I'TM-a. ITM je koristen
kao heuristi¢ki postupak za proucavanje razlika
u tezini s obzirom na prosje¢nu tjelesnu visinu.
Tjelesna masa izracunana je na temelju promje-
ra glave bedrene kosti prema Ruffovoj metodi,

kako slijedi:

Tjelesna masa Zene =
2,18 x promjer bedrene kosti — 35,8

Tielesna masa muskarci =
2,18 x promjer bedrene kosti — 66,7

33 SARIC 1992: 118-120.

3 PERKIC, PERKIC 1998.

35 JURCEVIC 2008: 135-150.

36 BURIC 1994: 45-50.

% ANDELINOVIC et al. 2009.

3 LIBRENJAK 2012.

%  AUFDERHEIDE, RODRIGUEZ-MARTIN, LANGSJO-
EN 1998; ISCAN, STEYN 2013.

9 RUFF etal. 2012: 11.
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Solin Rupotine-Crkvine.** The following sites
were classified into the Late Middle Ages: Marti-
novidi-Velika Gospa,* Gornji Koljani-Crkvina,*
Sopot Benkovac* and Kamenmost-Kaldrma.?”’
The following sites were classified into the Early
Modern Period: Otok-Vuletina Rupa Grebéine®®
and the Dominican monastery of St. Catherine.
Bracevi¢ Kapelica is dated to the Late Modern
Period. Subsequently, Early and Late Modern
Period sites were joined due to the small sample.

Methods

Bone remains were washed, placed in anatom-
ical position, measured according to osteological
standards, and their sex, age, pathological and
traumatic changes were assessed.”” The analysis
included skeletons that had completed growth,
were excellently preserved, and it was possible to
assess their sex and measure the femur measure-
ments. Also, only skeletons without pathological
and traumatic changes that could affect measure-
ments and sex assessment were selected for this
research.

Bone measurements in centimeters (femur
length and diameter of the femoral head) were in-
cluded in the equations for calculating BM, that
is, average body height and BMI. BMI was used
as a heuristic procedure to study differences in
weight with respect to average body height. Body
mass was calculated based on the femoral head
diameter according to Ruff’s method, as follows:

Body mass, females =
2.18 x femoral head diameter — 35.8

Body mass, males =
2.8 x femoral head diameter — 66.7*°

33 SARIC 1992: 118-120.

3 PERKIC, PERKIC 1998.

3 JURCEVIC 2008:135-150.

36 BURIC 1994: 45-50.

37 ANDELINOVIC et al. 2009.

3 LIBRENJAK 2012.

»  AUFDERHEIDE, RODRIGUEZ-MARTIN, LANGSJO-
EN 1998; ISCAN, STEYN 2013.

% RUFFetal 2012: 11.
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Prosje¢na tjelesna visina takoder je izratuna-
na prema Ruffovim jednadzbama:*!

Prosjecna tielesna visina muskaraca =
2,72 x duljina bedrene kosti + 42,85 + 3,21

Prosjecvna tje/esmz visina Zena =

2,69 x duljina bedrene kosti + 43,56 + 2,92

Navedene su jednadzbe za izra¢un prosjec-
ne tjelesne visine odabrane jer je Ruff svoje
istrazivanje temeljio na europskim popula-
cijama u Sirem vremenskom razdoblju od
mezolitika do 20. stolje¢a® te za razliku od
ostalih jednadzbi, ne procjenjuju prosje¢nu
tjelesnu visinu. S druge strane, ¢esto primje-
njivane formule Trottera i Glessera® naprav-
ljene su za americku bjela¢ku populaciju, te
se smatra da su zamijeéene pogreske u izra-
Cunu visine rezultat drukdijih proporcija
medu udovima i visinom.* Sli¢no je i s jed-
nadzbama Sjevolda® te Formicola i Frances-
chija* koji su radili na europskoj neolitickoj
populaciji.’

Indeks tjelesne mase izracunan je prema for-
muli dostupnoj na stranici Svjetske zdravstve-

ne organizacije (WHO), kako slijedi:*®

tjelesna tezina (kg)

ITM =
(tjelesna tezina (m))?

Ne uzimajuéi u obzir spol i dob, ITM
moze se podijeliti u sljedeée kategorije: <
18,5 pothranjenost, 18,5 — 24,9 normalna
(idealna) tjelesna tezina, 25,0 — 29,9 preko-
mjerna tjelesna tezina, 30,0 — 34,9 pretilost
tipa I, 35,0 — 39,9 pretilost tipa II, > 40 pre-
tilost tipa III.

Za utvrdivanje razlika medu pojedinim gru-

4 RUFF etal. 2012: 6.

2 RUFFetal. 2012: 1-17.

4 TROTTER, GLESER 1952: 463-514.

4“4 FORMICOLA 1993: 351-358.

% SJOVOLD 1990: 431-447.

4% FORMICOLA, FRANCESCHI 1996: 83-88.
4 RUFF et al. 2012: 6-7.

4 'WHO 2023.

Average body height was also calculated ac-
cording to Ruff’s equations:*!

Average height, males =
2.72 x femur length + 42.85 + 3.21

Average height, females =
2.69 x femur length + 43.56 + 2.92

The above equations for calculating the
average body height were chosen because
Ruff based his research on European popu-
lations in a wider time span from the Meso-
lithic to the 20th century, ** and unlike oth-
er equations, they do not overestimate the
average body height. On the other hand, the
frequently applied formulas of Trotter and
Glesser*”® were made for the American white
population, and it is considered that the ob-
served errors in height calculation are the re-
sult of different proportions between limbs
and height.* It is similar with the equations
of Sjevold® or Formicolo and Franceschi®
who worked on the European Neolithic
population.?’

Body mass index was calculated according
to the formula available on the World Health
Organization (WHO) website, as follows:*

body weight (kg)
(body height (m))*

BMI =

Without considering sex and age, BMI can
be divided into the following categories: <18.5
underweight, 18.5 — 24.9 normal (ideal) body
weight, 25.0 — 29.9 overweight, 30.0 — 34.9
type I obesity, 35.0 —=39.9 type II obesity, > 40
type I1I obesity.

Analysis of variance (ANOVA) was used

# RUFF et al. 2012: 6.

2  RUFFetal. 2012: 1-17.

4 TROTTER, GLESER 1952: 463-514.

“  FORMICOLA 1993: 351-358.
 SJOVOLD 1990: 431-447.

% FORMICOLA, FRANCESCHI 1996: 83-88.
4  RUFF et al. 2012: 6-7.

“  WHO 2023.
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pama (spol i razdoblje) koriStena je analiza
varijance (ANOVA). Razina statisti¢ke znacaj-
nosti postavljena je na P < 0,05.

REZULTATI

U tablici 1 prikazani su podatci o indeksu
tjelesne mase po razdobljima.

to determine differences between individual
groups (sex and period). The level of statistical
significance was set at P < 0.05.

RESULTS

Table 1 shows data on body mass index by
period.

TABLICA 1. Indeks tjelesne mase od antike do novog vijeka (izradila: Z. Bagi¢)
TABLE 1 Body mass index from antiquity to the Modern Period (made by: Z. Bagi¢)

Medijan ITM muskarci (raspon); n /

Medijan ITM Zene (raspon); n /

Medijan ITM ukupno (raspon); n /

Wi affe oo Median BMI men (range); n Median BMI women (range); n Median BMI total (range); n
Antika /
Classical Antiquity 26,2 (21,7-27,9); 10 22,1 (16,5-27,5); 5 25 (16,5-27,9); 15

Rani srednji vijek /

Early Middle Ages 25,1 (21,8-29,4); 16

22,1 (20,5-23,8); 9 24 (20,5-29,4); 25

Razvijeni srednji vijek /

High Middle Ages 22,7 (19,7-24,6); 10

23,2 (21,6-26,6); 9 22,9 (19,7-26,6); 19

Kasni srednji vijek /

Late Middle Ages 23,0 (21,4-24.8); 8

22,4 (19,9-24,0); 5 22,8 (19,9-24,8); 13

Novi vijek /

Modern era 24,5 (2,74-284); 11

22,8 (20,3-24,6); 4 24,0 (20,3-28,4); 15

Graficki su prikazane promjene u indeksu
tjelesne mase u promatranim razdobljima (SI.
1i2).

Changes in body mass index in the ob-
served periods are shown graphically (Fig. 1
and 2).

29
27 : » O] Antika /
Prekomjerna tezina / Classical Antiquity
Overwight
25 ] Rani srednji vijek /
s - Early Middle Ages
‘E 23 O Razvijeni sredniji vijek /
E High Middle Ages
= 21
e J Kasni sredniji vijek /
Late Middle Ages
19
Pothranjenost / Novi vijek / Modern era
17 Underweight
15

Razdoblje / Period

SLIKA 1. Indeks tjelesne mase muskaraca od antike do novog vijeka (izradila: Z. Bagi¢)
FIGURE 1 Body mass index for males from antiquity to the Modern Period (made by: Z. Basi¢)
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29
27
Prekomjerna tezina /
Overwight
25
E 23
~
=
= 21
19
17 Pothranjenost /
Underweight
15

Razdoblje / Period

Antika /
Classical Antiquity

Rani srednji vijek /
Early Middle Ages

Razvijeni sredniji vijek /
High Middle Ages

Kasni srednji vijek /
Late Middle Ages

Novi vijek / Modern era

SLIKA 2. Indeks tjelesne mase Zena od antike do novog vijeka (izradila: Z. Bagi¢)
FIGURE 2 Body mass index for females from antiquity to the Modern Period (made by: Z. Basi¢)

Vidljiva je statisticki znacajna razlika u ITM-
u za muskarce medu razdobljima antike i ra-

zvijenog i kasnog srednjeg vijeka (F = 5,282, P

=0,001) (tab. 2).

A statistically significant difference in BMI
for males is visible between the periods of an-

tiquity and the High and Late Middle Ages (F

=5.282,P =0.001) (Tab. 2).

TABLICA 2. Rezultati Post Hoc Tukey testa za muskarce u razli¢itim razdobljima (izradila: Z. Basi¢)
TABLE 2 Post Hoc Tukey test results for males in different periods (made by: Z. Basi¢)

Usporedba po parovima (medijan) / HSD, = 2,469 | Q,,, =4,002
Pairwise comparison (median) HSDO,01 =2,999 Qo,01 = 4,862

Antika: Rani srednji vijek / M Antika M Classical Antiquity 26,20 1.13 Q=183
Classical Antiquity: Early Middle Ages Rantsedo il ! M Eaty e Ages = 25:07 ’ (P=0,695)
Antika: Razvijeni srednji vijek / M, M Antquity = 26,20 3.47 Q=562
Classical Antiquity: High Middle Ages M e sedn vk High Middie Ages = 2273 ) (P=0,002)*
Antika: Kasni srednji vijek / M e ' M it Andquiy = 26520 394 Q=525
Classical Antiquity: Late Middle Ages M, i Lt Midle Ages = 22,96 ’ (P =0,005)*
Antika: Novi vijek / M i ' M it Antiquiy = 26520 1.69 Q=274
Classical Antiquity: Modern era M ik Modermera = 24551 ’ (P=0,311)
Rani srednji vijek: Razvijeni srednji vijek / M i etk T\ —— Ags = 25,07 2.34 Q=379
Early Middle Ages: High Middle Ages M et seedni vk 'High Middie Ages = 2273 ’ (P=0,071)
Rani srednji vijek: Kasni srednji vijek / |\ S /M Early Middle Ages = 25,07 211 Q=341
Early Middle Ages: Late Middle Ages M st i Late Middle Ages = 22290 ’ (P=0,128)
Rani srednji vijek: Novi vijek / M vl ! M By Mddte ages = 25:07 0.56 Q=091
Early Middle Ages: Modern era M e M oderm e = 2% ’ (P=0,967)
Razvijeni srednji vijek: Kasni srednji vijek /| Moo MG e age = 22073 0.23 Q=0,38
High Middle Ages: Late Middle Ages M dnivick Late Middle Ages = 22,96 ’ (2=0,999)
Razvijeni srednji vijek: Novi vijek / M T /M High Middle Ages = 22,73 178 Q=288
High Middle Ages: Modern era M .. i Modern e = 245 ’ (P=0,263)
Kasni srednji vijek: Novi vijek / M e ik I ML e g = 22,96 155 Q=251
Late Middle Ages: Modern era M .. i Modernera = 24551 » (P=0,401)
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TABLICA 3. Rezultati Post Hoc Tukey testa za Zene u razlicitim razdobljima (izradila: Z. Basi¢)
TABLE 3 Post Hoc Tukey test results for females in different periods (made by: Z. Bagi¢)

Usporedba po parovima / HSD . =2215 | Q. =3,945
Pairwise comparison (median) HSD, = 2,672 Q,,, = 4,759

Antika: Rani srednji vijek / M, /M Antquiyy = 22500 L02 Q=181
Classical Antiquity: Early Middle Ages Ran s ik Eary Midle Ages = 23°98 ’ (P=0,704)
Antika: Razvijeni srednji vijek / M, . Classical Anciquiry = 29200 .06 Q=367
Classical Antiquity: High Middle Ages M et seedni vk Hi/gh Middie ages = 22,94 ’ (P =0,080)
Antika: Kasni srednji vijek / M, /M Antquiyy = 22:00 294 Q=399
Classical Antiquity: Late Middle Ages L\ S —— Late Middle Ages = 22570 ’ (P=0,046)*
Antika: Novi vijek / M i Classical Antiquity — 25,00 0,94 Q=167
Classical Antiquity: Modern era Y ik Modern era = 24,06 ’ (P =0,760)
Rani srednji vijek: Razvijeni srednji vijek / M it st viek ! M Bty Middle pges = 23998 1.05 Q=186
Early Middle Ages: High Middle Ages M Razvijeni sredngi vijek vHigh Middle Ages — 22,94 ’ (P=0,680)
Rani srednji vijek: Kasni srednji vijek / My cetoiiviite ! M g ntiddie ages = 23598 122 Q=218
Early Middle Ages: Late Middle Ages M, dnivick Late Middle Ages = 22,76 ’ (P = 0,540)
Rani srednji vijek: Novi vijek / M it et viek ! M Bty Middle pges = 23298 0.08 Q=0,14
Early Middle Ages: Modern era M. i Modern H; = 24, ? (P =0,999)
Razvijeni srednji vijek: Kasni srednji vijek / L - High Middle Ages = 22,94 018 Q=0,31
High Middle Ages: Late Middle Ages M s vic L Middle Ages = 22276 ’ (P=0,999)
Razvijeni srednji vijek: Novi vijek / M it e vk High Middle Ages = 22,94 112 Q=2,00
High Middle Ages: Modern era M. ik Modern era = 2% ? (P =0,620)
Kasni srednji vijek: Novi vijek / M i veniiviee ! M e Midate ages = 2276 130 Q=231
Late Middle Ages: Modern era M v ! M podernera = 24,06 ’ (P=0,480)

Kod Zena nije bila vidljiva razlika u ITM-u
medu razdobljima (F = 2,474, P = 0,051) osim
izmedu antike i kasnog srednjeg vijeka, gdje je
vidljiva ne$to manja, ali jo$ uvijek statisticki
znacajna razlika (p = 0,046) (tab. 3).

U antici je jedan muskarac s normalnom
tjelesnom tezinom, a deset s prekomjernom;
u ranom srednjem vijeku deset s normalnom i
Sest s prekomjernom, u razvijenom srednjem
vijeku deset s normalnom, u kasnom sred-
njem vijeku osam s normalnom, a u novom
vijeku osam s normalnom i tri s prekomjer-
nom. Od Zena u antici tri su imale normal-
nu, a po jedna prekomjernu tjelesnu tezinu i
pothranjenost, a u svim ostalim razdobljima
sve su zene imale normalnu tjelesnu tezinu
(devet u ranom, osam u razvijenom, pet u
kasnom srednjem vijeku, te éetiri u novom
vijeku) (sl. 112).
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There was no visible difference in BMI for
females, between the periods (F = 2.474, P =
0.051), except between antiquity and the Late
Middle Ages, where a slightly smaller, but still
statistically significant difference was visible (p
= 0.046) (Tab. 3).

In the antiquity sample, there was one male
with a normal body weight, and ten were
overweight; in the Early Middle Ages sam-
ple ten males had normal weight and six were
overweight, in the High Middle Ages ten had
normal weight, in the Late Middle Ages eight
had normal weight, and in the Modern Period
eight had normal weight and three were over-
weight. Of the females in the antiquity sample,
three had normal weight, and one each was
overweight and underweight, and in all other
periods all females had normal body weight (9
in the Early Middle Ages, 8 in the High Mid-
dle Ages, 5 in the Late Middle Ages, and four
in the Modern Period) (Figs. 1 and 2).
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RASPRAVA

Ovo je istrazivanje, iako preliminarno u
smislu veli¢ine uzorka, pokazalo vaznost
izracuna prosjecne tjelesne mase s ciljem sa-
gledavanja kvalitete Zivota i zdravlja arheo-
loskih populacija. Istrazivanje je pokazalo
statisticki znacajne razlike izmedu muska-
raca u antici i muskaraca u razvijenom i u
kasnom srednjem vijeku. Naime, indeks tje-
lesne mase muskaraca statisticki se znacajno
smanjio u razvijenom i kasnom srednjem
vijeku u odnosu na antiku. Ovaj rezultat
nije oéekivan s obzirom na to da je doslo do
promjene u indeksu tjelesne mase dolaskom
novih populacija na ove prostore na prijelazu
iz antike u rani srednji vijek, a isto tako i
smanjenjem Zzivotnog standarda i gubitkom
pojedinih civilizacijskih dosega. Razdoblje
antike u Dalmaciji bilo je razdoblje relativ-
nog mira i prosperiteta §to se mijenja tije-
kom kasne antike dolaskom Avara i Slavena.
[strazivanje prehrambenih navika anticke i
ranosrednjovjekovne populacije pokazalo je
kako anti¢ka populacija uvodi u svoju pre-
hranu ribu (pod utjecajem rimskog nacina
zivota), dok se tijekom ranog srednjeg vijeka
ta navika gubi, a uvodi se ucestala konzuma-
cija prosa. Op¢enito, smanjuje se konzuma-
cija proteina, a povecava konzumacija uglji-
kohidrata.*” No, ¢ini se da se pad indeksa
tjelesne mase zamjecuje tek u razvijenom i
kasnom srednjem vijeku, dok se indeks tjele-
sne mase nije statisticki znac¢ajno promijenio
u antici i ranom srednjem vijeku. Uz iznim-
ku ovih dvaju razdoblja, vidljivo je da se tje-
lesna masa u ostalim trima promatranim raz-
dobljima nije zna¢ajno mijenjala. Ovo je u
skladu s nekim rezultatima prethodnih istra-
Jivanja, pa je, primjerice, M. Slaus zamijetio
da je u kasnosrednjovjekovnom razdoblju
poveéana koli¢ina periostitisa te vea smrt-
nost nego u kasnoanti¢koj i starohrvatskoj

#  LIGHTFOOT, SLAUS, OCONNELL 2012: 534, 544, 549—
552.

DISCUSSION

This research, although preliminary in terms
of sample size, showed the importance of cal-
culating the average body mass with the aim
of assessing the quality of life and health of ar-
chaeological populations. The research showed
statistically significant differences between
males in antiquity and males in the High and
Late Middle Ages. Namely, body mass index
for males statistically significantly decreased in
the High and Late Middle Ages compared to
antiquity. This result was not expected consid-
ering that a change in body mass index would
have been expected at the transition from an-
tiquity to the Early Middle Ages due to the
arrival of new populations in these areas, as
well as a decrease in the standard of living
and the loss of certain civilizational achieve-
ments. The period of antiquity in Dalmatia
was a period of relative peace and prosperity,
which changed during late antiquity with the
arrival of the Avars and Slavs. Research into
the dietary habits of the ancient and early
medieval population showed that the ancient
population introduced fish into their diet (un-
der the influence of the Roman way of life),
while during the Early Middle Ages this habit
was lost and frequent consumption of millet
was introduced. In general, the consump-
tion of proteins decreases and the consump-
tion of carbohydrates increases.” However,
it seems that the decline of body mass index
is noticed only in the High and Late Middle
Ages, while body mass index did not change
with statistical significance in antiquity and
the Early Middle Ages. With the exception of
these two periods, it is evident that body mass
did not change significantly in the other three
observed periods. This is in accordance with
some results of previous research, for example,
M. Slaus noticed that in the late medieval pe-
riod, the frequency of periostitis as well as the

¥ LIGHTFOOT, SLAUS, OCONNELL 2012: 534, 544, 549-
552.
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populaciji. Istraziva¢i zamjecuju veéu pojav-
nost zubnog karijesa i drugih zubnih obolje-
nja u srednjem vijeku u odnosu na antiku,”
vecu zastupljenost hipoplazije zubne cakline
i cribra orbitalia u kasnoantickom i kasno-
srednjovjekovnom uzorku, nego u starohr-
vatskom, velu zastupljenost periostitisa u
kasnosrednjovjekovnom razdoblju u odnosu
na kasnoanticku i starohrvatsku populaciju,
te veu smrtnost u kasnosrednjovjekovnom
razdoblju nego u starohrvatskom razdoblju.’!
To se moze objasniti mnogim ¢imbenicima.
Naime, kako je prethodno istaknuto, rije¢
je o relativno malom uzorku. To je, naza-
lost, Cest slucaj kada je rije¢ o arheoloskim
populacijama gdje su kostani ostatci cesto
lo$e o¢uvani te je samo dio pronadenih oso-
ba dostupan za analize i mjerenje. Tako se
gubi dio uzorka i teze je donositi zakljucke
koji bi se mogli poop¢iti na ¢itavo razdoblje
srednjeg vijeka. No, s druge strane, upravo
i nalazi drugih istrazivanja®* pokazuju da je
doslo do znacajnog pogorsanja dijela poka-
zatelja kvalitete Zivota u kasnosrednjovjekov-
nom razdoblju, a to su periostitis i smrtnost.
Ovakvi se rezultati mogu objasniti i politi¢-
kim i gospodarskim prilikama odnosno S$ire-
njem stanovni$tva s isto¢ne obale Jadrana u
druge krajeve, $to je sasvim sigurno utjecalo
i na stanovni$tvo koje kreée u osvajanje no-
vih krajeva, ali i na stanovniStvo koje ostaje
u svojem habitusu. Moguce je da dolazi do
smanjenja dostupnosti hrane jer se smanjuje
i dostupna radna snaga, $to izravno, uz ljud-
ske gubitke u sukobima, dovodi i do poveca-
nog broja infekcija i veée smrtnosti. Upravo
je i Slaus pokazao da je, u njegovu slucaju, u
kontinentalnoj Hrvatskoj doslo do smanje-
nja kvalitete Zivota $to se ogledalo kroz po-
vecanje pokazatelja zaraznih bolesti, teskog
fizickog rada i trauma, a osobito se to od-

50 SLAUS et al. 2011: 588.

51 SLAUS 2006: 103-106, 116-117, 121-123, 126 -128, 136—
137; SLAUS, KOLLMANN, NOVAK, NOVAK 2002: 603.

52 SLAUS 2006: 106, 107, 127, 164, 214.
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mortality rate were higher than in the late an-
tique and old Croatian population. Thus, the
researchers note a higher incidence of dental
caries and other dental diseases in the Middle
Ages compared to antiquity,”® a higher prev-
alence of tooth enamel hypoplasia and cribra
orbitalia in the late antique and late medieval
sample than in the old Croatian one, a higher
prevalence of periostitis in the late medieval
period compared to the late antique and old
Croatian population, and higher mortality in
the late medieval period than in the old Cro-
atian period.” This can be explained by many
factors. Namely, as previously emphasized,
this is a relatively small sample. Unfortunately,
this is often the case when it comes to archae-
ological populations where bone remains are
frequently poorly preserved and only a part of
the individuals found is available for analysis
and measurement. Thus, part of the sample is
lost and it is more difficult to draw conclu-
sions that could be generalized to the entire
period of the Middle Ages. But, on the other
hand, the findings of other researchers®* also
show that there was a significant deterioration
of some indicators of the quality of life in the
late medieval period, namely periostitis and
mortality. Such results can be explained by po-
litical and economic conditions, i.e. the expan-
sion of the population from the eastern coast
of the Adriatic to other regions, which most
certainly affected the population that sets out
to conquer new regions, but also the popula-
tion that remains in its habitus. It is possible
that there is a decrease in the food availability
because the available labor force also decreas-
es, which directly, in addition to human losses
in conflicts, leads to an increased number of
infections and higher mortality. In one of his
studies, M. Slaus showed that there was a de-
crease in the quality of life in continental Cro-
atia, which was reflected in the increase in the

50 SLAUS et al. 2011: 588.

st SLAUS 2006: 103-106, 116-117, 121-123, 126-128, 136-
137; SLAUS, KOLLMANN, NOVAK, NOVAK 2002: 603.

2 SLAUS 2006: 106, 107, 127, 164, 214.
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nosilo na muskarce,” sto je slu¢aj i u ovom
istrazivanju.

S druge strane, u Zena je nadena mala, ali
statisticki znacajna razlika, i to samo izme-
du dvaju razdoblja, izmedu antike i kasnog
srednjeg vijeka. S obzirom na veli¢inu uzor-
ka, mogude je da je ovaj nalaz na razini po-
greske, te se moze zakljuciti da su Zene od
antike do novog vijeka imale relativno ne-
promijenjen indeks tjelesne mase. Razlozi
mogu biti mnogobrojni, a jedan od mogu¢ih
razloga je i drukiji zivotni stil zena. Naime,
zene su i u drugim istrazivanjima imale ten-
denciju zadrzavanja ili povecavanja tjelesne
mase, i to iz mnogih razloga: povecane ko-
li¢ine fizickog rada i/ili promjene u podje-
li rada (koji utje¢e na poveéanje misi¢nih
hvati$ta), veée dostupnosti hrane temeljene
na ugljikohidratima te veéeg broja obroka
i, naposljetku, smanjenja prosje¢ne tjelesne
visine, a zadrzavanja sli¢ne ili iste tjelesne
mase.** Istrazivanje ranosrednjovjekovne hr-
vatske populacije koje je bilo usmjereno na
socioekonomske razlike promatrane kroz
razlike u grobnoj arhitekturi pokazalo je da
te razlike nisu vidljive i u pokazateljima fi-
zioloskog stresa, dok su bile vidljive medu
spolovima, neovisno o socioekonomskom
statusu, $to je najvjerojatnije posljedica razli-
ka u prehrani.” Isto tako, u jednom je istra-
zivanju zamije¢eno da postoji veci broj zena
s indeksom tjelesne mase veéim od prosjeka
(> 30) te iako razlike nisu bile statisticki zna-
Cajne, taj je nalaz objasnjen povedanim uno-
som hrane bazirane na ugljikohidratima.’® I
genetska istrazivanja takoder podupiru ove
nalaze; naime, utvrdeno je da su Zene (u me-
zolitiku i neolitiku) imale veéi broj repro-
duktivno sposobnih jedinki (engl. effective
population size) $to se objasnjava drustvenim
¢imbenicima, sjedilackim nadinom zivota te

3 SLAUS 2006: 107.

5 LARSEN 1982: 241-245.
% VYROUBAL et al. 2020: 92.
5 DANESHVARI 2011: 180.

indicators of infectious diseases, hard physical
work and trauma, and this particularly applied
to men,” which is also the case in this study.
On the other hand, a small but statistically
significant difference was found in females, and
only between two periods, between antiquity
and the Late Middle Ages. Considering the size
of the sample, it is possible that this finding is
on the margin of error, and it can be conclud-
ed that females from antiquity to the Modern
Period had a relatively unchanged body mass
index. There can be many reasons, and one of
the possible reasons is the different lifestyle of
women. Namely, in other studies, women also
had a tendency to maintain or increase their
body mass, for many reasons: increased amount
of physical work and/or changes in the division
of labor (which affects the enlargement of mus-
cle attachment sites), greater availability of food
based on carbohydrates and a greater number
of meals, and finally, reducing the average body
height, while maintaining a similar or the same
body mass.>* A study of the early medieval Cro-
atian population that was focused on socioeco-
nomic differences observed through differences
in grave architecture showed that these differ-
ences were not visible in indicators of physio-
logical stress, while they were visible between
the sexes, regardless of socioeconomic status,
which is most likely a consequence of differ-
ences in nutrition.” Likewise, in one study, it
was noticed that there is a greater number of
females with body mass index higher than av-
erage (>30), and although the differences were
not statistically significant, this finding was ex-
plained by the increased intake of food based
on carbohydrates.”® Genetic research also sup-
ports these findings, namely it was determined
that there was a larger effective population size
among women (in the Mesolithic and Neo-
lithic), which is explained by social factors, a
sedentary lifestyle, monogamy and patrilocali-

53 SLAUS 2006: 107.

s LARSEN 1982: 241-245.
55 VYROUBAL et al. 2020: 92.
56 DANESHVARI 2011: 180.
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monogamijom i patrilokalno$¢u.”” Zanimljiv
je i podatak iz istrazivanja moderne popu-
lacije; naime, Zene tijekom reproduktivnog
razdoblja bolje odrzavaju tjelesnu masnoéu
od muskaraca. Moguée objasnjenje lezi u
tome da Zene inicijalno imaju vedi postotak
tjelesne masnoc¢e od muskaraca, a zbog dje-
lovanja estrogena nakon obroka se energija
lak§e pretvara u masti, a osobito tijekom
trudnoée. Zenama se u prvom tromjesedju
trudnoée povecava tjelesna masa, ¢ak i bez
unosa dodatne energije ili smanjenja fizicke
aktivnosti.”® Takoder, pokazano je da Zene
tro$e manje masti od muskaraca, kada su u
sli¢cnom energetskom deficitu. To im tijekom
vjezbanja daje vise energije, a u vremenu ne-
aktivnosti omogucava da uspjesnije skladiste
masno tkivo.”’

Zanimljivo je i da su Zene tijekom svih raz-
doblja u veéini slu¢ajeva imale normalnu tje-
lesnu tezinu, dok su muskarci u razvijenom i
kasnom srednjem vijeku imali statisticki zna-
¢ajno manje osoba prekomjerne tezine nego
sto su to imali u prethodnim i idu¢im razdo-
bljima. Nadalje, iako se moglo ocekivati da
¢e biti znatno vedi broj osoba u uzorku koje
su pothranjene, to nije bio sluc¢aj. Samo je
jedna Zena, u antici, imala I'TM koji se moze
svrstati u pothranjenost (ITM = 16,5). Ovaj
rezultat treba uzeti s oprezom s obzirom na
to da je rije¢ o relativno malom uzorku, no
isto tako vazno je napomenuti da i poveéana
koli¢ina fizickog rada ipak moze utjecati i na
mjere dijafiza kostiju,’® te da veda kolic¢ina
misiéne mase moze svrstati osobu i u kate-
goriju prekomjerne tjelesne teZine, unato¢
izgledu prosje¢ne (normalne) tjelesne tezi-
ne.®" Kao $to je prethodno receno, ITM se
na ko$tanim ostatcima ne bi trebao gledati
pojedina¢no za osobu, veé se poopcavati za

7 SZECSENYI-NAGY etal. 2015: 7.

% WU, OSULLIVAN 2011: 2-4.

¥ CORTRIGHT et al. 1998: 108-110; WU, O’'SULLIVAN
2011: 2.

€@ AGOSTINI, HOLT, RELETHFORD 2018: 720.

¢ ETCHISON et al. 2011: 250.
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ty.”” The information from the research of the
modern population is also interesting, namely
that women during the reproductive period
maintain body fat better than men. A possible
explanation lies in the fact that women initially
have a higher percentage of body fat than men,
and due to the effect of estrogen after a meal,
energy is more easily converted into fat, espe-
cially during pregnancy. Women gain weight
in the first trimester of pregnancy, even with-
out consuming additional energy or reducing
physical activity.’® Also, it has been shown that
women use less fat than men when they are in
a similar energy deficit. This gives them more
energy during exercise, and allows them to store
fat tissue more successfully during periods of in-
activity.”

It is interesting that females during all peri-
ods in most cases had a normal body weight,
while in the High and Late Middle Ages the
number of overweight individuals among
males was statistically significantly smaller
than in the previous and subsequent periods.
Furthermore, although it could have been
expected that there would be a significantly
higher number of persons in the sample who
were underweight, this was not the case. Only
one woman, in the antiquity sample, had a
BMI that could be classified as underweight
(BMI=16.5). This result should be interpret-
ed with caution considering that it is a rela-
tively small sample, but it is also important
to note that an increased amount of physical
work can still affect the measurements of the
bone diaphyses,® and that a larger amount of
muscle mass can place a person in the over-
weight category, despite the appearance of av-
erage (normal) body weight.®! As previously
stated, BMI on bone remains should not be
viewed individually for a person, but should

7 SZECSENYI-NAGY etal. 2015: 7.

% WU, OSULLIVAN 2011: 2-4.

* CORTRIGHT et al. 1998: 108-110; WU, O'SULLIVAN
2011:2.

€ AGOSTINI, HOLT, RELETHFORD 2018: 720.

¢ ETCHISON et al. 2011: 250.
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populaciju jer se tada moguce greske u pro-
cjeni ITM-a smanjuju. Ovo je istrazivanje
pokazalo da je u Zena indeks tjelesne mase
konstantan tijekom svih promatranih razdo-
blja, dok se u muskaraca on smanjio u dva-
ma razdobljima srednjeg vijeka, a ove nalaze
podupiru i druga istrazivanja® na ovim pro-
storima koja pokazuju pad kvalitete Zivota,
i to osobito muskaraca, u kasnom srednjem
vijeku.

Sagledavajuéi nalaze istrazivanja u povije-
snom i arheoloskom kontekstu, indeks tje-
lesne mase pokazao se kao dobar pokazatelj
kvalitete Zivota i moZe se rabiti kao dodatna
metoda u proucavanju zivota arheologkih
populacija. Pri tome se trebaju holisti¢ki sa-
gledati povijesni dogadaji, arheoloski nalazi,
karakteristike ukopa, te svi ostali pokazatelji
zdravlja i kvalitete Zivota, kako bi se mogli
donijeti precizniji zakljuéci o pojedinim po-
pulacijama.

& SLAUS 2006: 98-107, 110-117, 135-138.

be generalized to the population because then
possible errors in BMI estimation are reduced.
This research showed that body mass index for
females was constant during all observed peri-
ods, while for males it decreased in two peri-
ods of the Middle Ages, and these findings are
supported by other research® in these regions
that show a decline in the quality of life, espe-
cially for males, in the Late Middle Ages.
Considering the research results in the histor-
ical and archaeological context, body mass in-
dex proved to be a good indicator of quality of
life and can be used as an additional method in
the study of life of archaeological populations.
Historical events, archaeological finds, charac-
teristics of burials, and all other indicators of
health and quality of life should be looked at
holistically, in order to be able to draw more
precise conclusions about certain populations.

Translation: Marija Kostié

©  SLAUS 2006: 98-107, 110-117, 135-138.
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