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Abstract. — This paper presents diseases which directly leave traces on osteological material (enamel hypoplasia, caries,
traumatic conditions, haematological disorders, metabolic diseases and middle ear inflammation) and diseases that leave
no visible marks on bones, and may indeed be the direct cause of death of children in ancient Sirmium. In paleodemographic
research, child mortality rate is an important element of a population’s progress. Child mortality is considered an adequate
criterion for the social and sanitation conditions of a community and a sensitive indicator of inadequate nutrition.
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n the period from 1957 to 2015, ca one hundred

sites have been explored in the territory of the city

of Sremska Mitrovica (Sirmium) and the close
surroundings (Fig. 1).! Human osteological material
was found on 70 sites during archaeological excava-
tions. However, the osteological material from only 35
sites from Sremska Mitrovica and one site in its sur-
roundings were available for anthropological analysis.
In other words, only half of the skeletal remains found
were preserved for anthropological analysis. There are
a number of reasons for this, starting with the fact that
the material from several sites was sent to the USA for
anthropological analysis during the 1970s, and the fact
that part of the material was buried in 1985 in Palanka
(a street in Sremska Mitrovica) so as to free space in
the museum depot for other artefacts, without any
analysis having been performed.

Sremska Mitrovica (Sirmium) represents a multi-
layered archaeological site, with human osteological

material originating from the period between the 1%
and 16 centuries. Anthropological research was con-
ducted between 2004 and 2015 at the Museum of Srem
in Sremska Mitrovica, the Faculty of Philosophy at the
University of Belgrade and in the Institute of Archae-
ology in Belgrade.

MATERIALS AND METHODS

The anthropological analysis comprised a total of
332 interred and two incinerated individuals from the
ancient period (Fig. 1), of which 257 were adults and
77 were children, discovered during archaeological

I We express our gratitude to Mr M. Radmilovi¢ for the map
of the site (Fig. 1) and for post-production of all illustrations (Fig. 1;
Plates I and II).

* This paper is a result of the projects: Romanization, urbanization and transformation of urban centers of civil, military and residential
character in Roman provinces on the territory of Serbia (No. 177007), Urbanization processes and development of medieval society (No. 177021)
and Functional, functionalized and advanced nano materials (No 111 45005) funded by the Ministry of Education, Science and Technological

Development of the Republic of Serbia.
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Fig. 1. Location of Sirmium on the map, with the position of the Republic of Serbia in Europe;
Sirmium during the 4" century, ideal reconstruction (Jeremic 2004, 11, fig. 12)

Ca. 1. Jlokayuja Cupmujyma na kapiiu, ca uoaoxcajem Peitybauxe Cpbuje y Egpoiiu;
Cupmujym y IV gexy, ugeaana pexonctipyxkuuja (Jeremic 2004, 11, fig. 12)

excavations in the period between 1957 and 2002
(Tables 1 and 2). The observed degree of skeletal
preservation falls into category II (well preserved,
incomplete skeleton). This preservation degree is a
direct consequence of: erosion (graves in the shape of
a well, on the banks of the river Sava); construction
works (Sremska Mitrovica) and agricultural works (sites
found in the surroundings of Sremska Mitrovica); rob-
bing and the destruction of graves and grave construc-
tions by illegal diggers; a high degree of humidity and
notable changes of temperature in the rooms where the
human osteological material was deposited, a lack of
mechanical cleaning after the excavations, as well as the
placement of the material into inadequate “temporary”
packing. Apart from this, other extrinsic factors should
also be taken into consideration,? as well as intrinsic
factors (the character of the bone),? and the already
mentioned facts that the entire human osteological ma-
terial from certain sites was sent to the USA for anthro-
pological analysis, as well as that part of the material
was buried in 1985, in Palanka Street.

The anthropological analysis of children included:
finding conditions, the degree of skeletal preservation,
the minimum number of individuals, sex,* individual
age,’ stature, dental and paleopathological analyses,’
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investigation of the probable cause of death and epige-
netic characteristics.®

RESULTS

Roman necropoles from 154" century AD
Anthropological analysis showed that on sites dating
from 154" century, in Sremska Mitrovica (Sirmium)

2 Extrinsic factors include the geological environment of a site,
the nature of the local flora and fauna and other human activities
(Gordon, Buikstra 1981; Lambert er al. 1985; Henderson 1987,
Garland, Janaway 1989; Klein 1989; Haglund, Sorg 1997, 2002;
Karkanas et al. 1999; Nielsen-Marsh, Hedges 2000; Stiner et al. 2001;
Tuler, Duric 2006; Smith er al. 2007; Lee-Thorp, Sealy 2008).

3 Intrinsic factors are small size, high porosity, lower minera-
lisation and high organic content of children’s bones (Buckberry
2000; Bello, Andrews 2006; Lewis 2007).

4 According to Schutkowski 1993.

5 According to Ferembach et al. 1980, Brothwell 1981, Bass
1995, Scheuer, Black 2000.

6 According to Walker, Pérez-Pérez.

7 According to Ortner, Putschar 1985, Hillson 1990; idem.,
1996, Aufderheide et al. 1998, etc.

8 Hauser, De Stefano 1989; Bypuh-Cpejuh 1995.
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Age Male Female Undetseel;(mlned Total
Foetus - - - -
NB - 0.5 year - 2 1 3
_ 0.5-1 year 2 - 1 3
1.5 -2 years 1 - 1 2
g 2.5 -3 years 1 1 - 2
g 3.5 -4 years 1 1 - 2
4.5 -5 years - - 1 1
5.5-6 years 1 2 2 5
6.5 —7 years - - 1 1
7.5 -8 years 1 - 1 2
_ 8.5 -9 years 1 - 2 3
- 9.5 - 10 years 2 - - 2
g 10.5 11 years 1 - 2 3
k= 11.5— 12 years - - - -
12.5 - 13 years 1 1 1 3
13.5 - 14.5 years - 1 1 2
Unknown age 1 9 10
Total number
of children 13 8 23 44

Table 1. Paleodemographic structure of children in the 19—4™ century A. D. in Sirmium

Tabeaa 1. Ilaneogemoipagpcka cupykimypa geujux ungusugya y epuogy I-1V sexa y Cupmujymy

and its surrounding area, skeletal remains of 188 indivi-
duals were discovered, comprising 144 adults (76.6 %)
and 44 children (23.4%) (Table 1).

Dental analysis showed the presence of enamel
hypoplasia in six children (one female, four males and
one child of indeterminate sex) and caries in three chil-
dren (one female, one male and one child of indeter-
minate sex) (Tables 3 and 5).

Paleopathological analyses revealed several diseases
affecting children’s skeletons: bone injuries, changes
in bones caused by blood disorders, metabolic bone
diseases and middle ear inflammation (Plates I and II).
Skeletal material displayed an injury on an occipital
bone in one female individual. Bone changes caused by
blood disorders, such as cribra orbitalia (Plate 1/1, 2),
cribra palatina, cribra humera (Plate 11/1, 2) or cribra
femora (Plate 11/3, 4) et fibula were visible in 16 indi-
viduals (four females, nine males and three children of
indeterminate sex). Deep lesions at the ends of long
bones were noticed in eight individuals (seven males
and one child of indeterminate sex). Scurvy was deter-
mined in five individuals (one female, three males and
one child of indeterminate sex) (Plate 1/3, 4), and rick-
ets in one female individual. Middle ear inflammation
was determined in two individuals (one female and one
male) (Tables 3 and 5).
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Roman necropoles from 4" and 5% century AD

Anthropological analysis showed that on sites dat-
ing from the 4 and 5™ century, in Sremska Mitrovica
(Sirmium) and its surrounding area, skeletal remains of
146 individuals were discovered, comprising 113 adults
(77.4 %) and 33 children (22.6%) (Table 2).

Dental analysis showed only the presence of caries
in one male child (Tables 4 and 5).

Paleopathological analyses revealed several disea-
ses affecting children’s skeletons: changes in bones
caused by blood disorders and metabolic bone diseases.
Bone changes caused by blood disorders, such as cribra
orbitalia, cribra femora and porotic hyperostosis could
be ascertained in five individuals (one female, one
male and three children of indeterminate sex). Deep
lesions at the ends of long bones could be noticed in
six individuals (five males and one child of indetermi-
nate sex). Active periostitis (scurvy?) was identified in
two individuals (one female and one child of indeter-
minate sex) (Tables 4 and 5).

DISCUSSION

The study of children’s skeletal remains in necropo-
les is of particular importance because the data related
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Age Male Female Undetse;mlned Total
Foetus - - - -
NB — 0.5 year - 2 5 7
0.5-1 year - - 2 2
- 1.5 -2 years 1 - 3 4
g 2.5 -3 years 1 - 3 4
E 3.5 -4 years - 2 2
4.5-5 years - - - -
5.5 -6 years 1 - 2 3
6.5 —7 years - - 2 2
7.5 — 8 years - - 1 1
_ 8.5-9 years - - - -
- 9.5 - 10 years - - -
E 10.5 — 11 years - - - -
k= 11.5 - 12 years 1 - 1 2
12.5 - 13 years 1 - - 1
13.5-14.5 years - - 1 1
Unknown age 1 - 3 4
Total number
of children 6 2 25 33

Table 2. Paleodemographic structure of children in the 4" and 5™ century A. D. in Sirmium

Tabeaa 2. Ilaneogemoipagpcka cupykimypa geujux ungusugya y IV u 'V eexy y Cupmujymy

to children’s health influences the overall health status
of the whole investigated population. However, one of
the most common limitations in the anthropological
analyses of children’s skeletal remains is their gener-
ally poor preservation. Lack of preservation of skele-
tal remains mainly affects the visibility of children in a
community, even perhaps lessening the interest of
anthropologists in their study.? This is why anthropol-
ogists have to be very careful in their analysis and
interpretation.

The highest mortality rate in children in ancient
Sirmium was during the interval NB—7 years of age
(infans 1), specifically: 154" century 43.2%, and 4
and 5 century 48.5% (Tables 1 and 2). The mortality
rate in adult females was highest in age range 23-40
(adultus T and II), specifically: 18-4™ century 24.4%
(age 23-30, adultus 1), or 42.2% (age 2340, adultus 1
and II), and 4 and 5% century 18.9% (age 23-30,
adultus 1), or 32.4% (age 23-40, adultus 1 and 11). It is
interesting to note that mortality in children was lower
during periods when females lived longer, and vice
versa, the mortality in children was higher during pe-
riods when females lived shorter.!?

In recent decades, using advances in medicine,
modern anthropologists have been able to identify a
number of diseases that leave marks on bones, and use
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them to evaluate the general health of a population, that
is to say, the effects of the environment and lifestyle on
the health of groups of people. Most diseases and causes
of death remain undetermined, as they do not leave
marks on bones and partly because of the usually poor
preservation of osteological material from archaeolog-
ical sites.!! However, even if pathological changes are
visible on skeletal material (with the help of diagnostic
techniques such as inspection, radiography and micro-
scopic bone analysis), in some cases it is impossible to
establish a differential diagnosis. The reason for this is
that it is impossible to track the stages of disease devel-
opment, given that different diseases have the same
effect on bone tissue as a final outcome (such as tissue
production or destruction) and because it is impossible
to establish pathognomonic changes that are not relat-
ed to bone tissue.!?

The diseases which left direct traces on children’s
dental and skeletal material in ancient Sirmium were
enamel hypoplasia and caries, bone injuries, changes

9 Kamp 2001; Shea 2006; Lewis 2007.

10 Miladinovi¢-Radmilovié 2011, 559, 574.
I Bypuh-Cpejuh 1995, 310.

12 ibid., 310.
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Grave SCUR-|RICK-| Bone | Ear | Dee
number = Age EH & LD e st o Ch VY ETS |injuries| infam. lesiol:l
SITE No. 12
Grave BB (II) | unknown | unknown | - | - | - | - | — | — | — | - | — | — | — | —
SITE No. 24
No. 69 (IIT) unknown |6y - - - - - - — — — _ _ _
No. 74, G-3 (II) | unknown |unknown - - - - - - — - — _ _ _
SITE No. 26
Burial /#3 (I) | unknown |NB [ - - T - T -T-T-T-T1T-T-T-1T1T-T7 -
SITE No. 76
Grave 2 (I) male 9y + - + + - - - - — — - +
Grave 2 (I) male 3y+12m - + - - - - - + - - - +
Grave 3 male 13y - - - + + + — - — — — +
Grave 4 female 14y + + + — + - + - + - - _
Grave 5 (I1I) unknown |7y +24m + — — — — - - - - - - —
Grave 7 male 18 m - — — — + — — + — _ _ +
Grave 8 female (?)| NB-6 m - — — — + — — — - + + -
Grave 9 male (?) |1y + — - - - - - + - - + +
Grave 11 (II) unknown | unknown - - - - - - - - - _ _ _
SITE No. 77
Grave 1 (I) male (?) |10y + - + + + - - - — — — —
Grave 2 (V) unknown | unknown — — - - - - - - _ _ _ _
Grave 4 male about 10y + - - + - - - - - — - +
Grave 5 (I) male (?) |about 1y — - — + — - - - - - - +
Grave 6 (I) female NB-6 m - — — - - - _ + _ _ _ _
Grave 6 (II) male unknown - - - - — — _ _ _ _ _ _
Grave 6 (III) unknown | unknown — — — - - - - - — — — _
Grave 7 (I) male (?) |8y - - - — + — — — _ _ _ _
Grave 8 (IT) unknown |24-30 m — - - + — — — + — _ _ +
Grave 8 (IIT) unknown |8y - - - - - - — — — _ _ _
Grave 12 (I) female 4y — — — + - - - - — — _ _
Grave 13 (II) female 3y - - - - - — — — — _ _ _
Grave 14 (II) male 11y — - - - - — — _ _ _ _ _
Grave 16 unknown | 11y — - — — - - - - - _ _ _
Grave 17 (I) female 6y - - - - - - — — — _ _ _
Grave 19 (IT) unknown | unknown - - + - - — - — _ _ _ _
Grave 23 (I) unknown |9y +24m - + — - - - - — _ _ _ _
Grave 24 (I) male 4y - - + - - - - - — — — _
Grave 24 (II) unknown | 13y — - - - - — — _ _ _ _ _
Grave 26 (I) female 13y - — — + - - — — _ _ _ _
Grave 26 (IIT) unknown |9y +24m - - - - - - — — — _ _ _
Grave 27 (II) unknown | unknown - - - - - - - - - _ _ _
Grave 29 female 6y - - — — - - - - _ _ _ _
Grave 30 (I) male 6y — — — + - - - - — — — _
Site No. 80
Grave 17 (II) unknown | unknown — — - — - - — — _ _ _ _
Disl. bones 111 unknown | 14y - - - - — - — - - _ _ _
Site Trasa toplovoda — naselje Matija Hudi/Orao
16/95 (I11) [unknown Jaboutsy | - [ - [ - [ - [ - [ - [ - [ - T -T-T1-1T-
Site Trasa toplovoda — naselje Matija Hudi
G-9 (6/95) (I1I) unknown | unknown - - - — - — — _ _ _ _ _
G-13 (13/95) (dI) |unknown |11y — — - — - - — — _ _ _ _
G-13 (13/95) (1) | unknown | 6 m - - - - - - — — — _ _ _
G-14 (14/95) unknown |5y — - - + - — — — _ — _ _

EH — enamel hypoplasia; C — caries; CO — cribra orbitalia; CFe — cribra femora; CH — cribra humera; CF — cribra fibula; CP — cribra palatina

Table 3. Paleopathological finds on children’s skeletal remains from the 1"-4th century A. D. in Sirmium

Tabeaa 3. [lareonamiosowKu HAAA3U HA gevjum CKeaelliHum ocimauuma u3z tepuoga I-1V sexa y Cupmujymy
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in bones caused by blood disorders (anemia, cribra
orbitalia, cribra humera, cribra femora, cribra fibula
and porotic hyperostosis), metabolic diseases (scurvy
and rickets), periostitis, deep lesions at the ends of
long bones and middle ear inflammations (Tables 3-5;
Plates I and II).

Diseases on children’s dental material

Enamel hypoplasia is a developmental disorder in
the production of enamel matrix, which is recorded as
defects on the enamel surface in the form of one or
more grooves or pits on the tooth crown. This disorder
may be caused by localised traumas and diseases or
systemic causes, such as hereditary anomalies, infecti-
ous diseases, endocrine disorders, nephropathy, entero-
pathy, neurological disorders, and nutritional deficien-
cies.!3 Numerous studies have shown, however, that
genetic factors and localised traumas are rarely respon-
sible for the development of hypoplasia in humans.'#
The vast majority of hypoplastic defects in modern and
archaeological populations are associated with systemic
physiological stress, including starvation, infectious
diseases, metabolic disorders and physical and psycho-
logical traumas. Enamel hypoplasias have attracted a lot
of attention in the literature because the nature of enamel
means that defects cannot be remodelled and, there-
fore, they provide a nearly permanent record of stresses
occurring during the process of tooth germ development
(from the foetal period up to the age of c. 7 years), and
may provide a general index of infant/childhood
health.!> Dental analysis showed the presence of ena-
mel hypoplasia with six children in ancient Sirmium
during the 184 century (Tables 3 and 5).

Dental caries develops when pH levels in the plaque
are low enough to demineralise the enamel, cement and
dentin. Dental caries manifests itself in a variety of ways.
Lesions may be either opaque spots in the enamel, or
large cavities. Carious lesions may start on the crown
of the tooth or on the surface of the roots.'® The exam-
ination of stress indicators in skeletal populations is a
significant area of research in biological anthropology
and dental caries is an important indicator of oral and
general health in relation to diet.!” Our dental analysis
showed the presence of caries with three children dur-
ing the 154" century and one child during the 4" and
5t centuries (Tables 3-5).

Diseases on children’s skeletal material
Bone changes caused by blood disorders, such as
cribra orbitalia, cribrae humera, femora et fibula and
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porotic hyperostosis are good indicator of subadult
stress and the health and nutritional status of past po-
pulations. It can also provide evidence for a valid esti-
mate of the living conditions of archaeological popula-
tions. Most authors associate the appearance of cribrae
orbitaliae with anaemia caused by iron deficiency.!8
Macroscopically, cribra orbitalia appear as small pit-
ted lesions on the superior vaults of the orbits, with a
diameter varying from less than 1 mm to wide gaps
that partially unite.!® These changes are usually the
result of hypertrophy of the medial porous part of the
bone of the skull, which causes the extenuation and
porosity of the external cortex of the bone, and may be
in an active or healed state.?? The factors conducive to
this type of anaemia are poor and inadequate nourish-
ment, unhygienic living conditions, chronic gastroin-
testinal and parasitic diseases,?! lead poisoning,??
changes in nutritional habits??, and food rich in phy-
tates, which hinder the absorption of iron.?* Some
authors noticed a connection between lesions on the
femoral and humeral neck (femoral cribra and humer-
al cribra) and cribra orbitalia i.e. these lesions are
morphologically identical to those on the orbital roof
in cribra orbitalia. They suggested the term cribrous
syndrome, which consists of cribra orbitalia, symme-
trical femoral cribra and symmetrical humeral cribra
(variable).?> The mortality of children at Sirmium was
highest in the infant age group (0-7 years) — 55.8%. In
the one to four years age group, where the incidence of
cribrae orbitaliae is at its peak, the mortality rate was
27.3%.%6 The very high incidence of cribrae orbitali-

3 Pindborg 1982; Goodman, Rose 1991.
4 Pindborg 1970; Goodman ez al. 1991; Hillson 1996.
Goodman, Rose 1990.
6 Hillson 1990.
3 7 Hillson 1990; Bypuh-Cpejuh 1995; Papathanasiou 2005;
Slaus 2008; Miladinovi¢-Radmilovi¢ 2011.
18" Oxenham, Cavill 2010, 199-200.
Facchini et al. 2004, 126.
Munagunosuh-Pagmunosuh 2012, 233.
Walker 1986; Mensforth 1990; Mays 1998.
Stuart-Macadam 1991.
Roberst, Manchester 1995.
Carlson et al. 1974.
Miquel-Feucht ez al. 1999a, b, c; Polo-Cerda et al. 1999a, b,

15

—_ =

19
20
2
22

23

24

25
2000.

26 Mutaguaosuh-Panmusiosuh 2012, 233.
Bernat 1983.

Slaus 2006, 162.

27
28
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ae in individuals aged one to four is a consequence of
the depletion of the reserves of iron and the cessation
of suckling.?’ The discontinuation of suckling and the
introduction of solid food exposes the child to a broad
spectrum of gastrointestinal pathogens which cause

CTAPUHAP LXVI1/2016

diarrhoea. Diarrhoea has two very negative effects on
the health of a child: it diminishes appetite and increas-
es considerably the loss of magnesium and iron. The
result is anaemia, which is morphologically manifested
as cribra orbitalia.3

Grave number | Sex Age EH C co CFe PH | Scurvy |Rickets | Ferie- | Deep
stitis Lesion
Site No. 3
Disl. bones | unknown | 6 m — | — | - | - - - - - +
Site No. 49
Disl. bones I (IIT) | unknown | 4y - | — | — | — — — _ _ _
Site No. 55
Grave 1 (IIT) unknown | unknown - - - - - — — _ _
Grave 9 (IIT) unknown |12y £36m — — - - - — — _ _
Grave 12 (I) female NB-6 m - — - - + _ _ + _
Grave 12 (II) unknown | unknown - - - - - - - — _
Grave 15 (IIT) female NB-6 m - - - - - — — _ _
Grave 32 (II) unknown | NB-6 m — - - - - - - — _
Grave 46 (I1I) unknown |7y - - - - - _ — _ _
Grave 52 (I1I) unknown |8y - — - - - — _ _ _
Grave 55 (IIT) unknown [2.5y — - - - - — — _ _
Grave 56 (II) unknown |18 m — - - - - _ _ + +
Grave 86 (IV) male 13y - — - + - _ — _ _
Site No. 59
Sector IV (3) (II) | male 12y - + - - - — — _ _
Sector IV (3) (IIT) | unknown | 12 m - - - - - - — — _
Sector IV (4) (II) | unknown | NB-6 m - - - - - _ — _ _
Site No. 75
Grave 3 (I) unknown | 18 m - - - - - — — _ _
Disl. bones III unknown |12 m — - + + - _ _ _ +
Oslikana grobnica iz ulice Mike Antica
Oslikana grob. (I) | unknown | NB — - - - - - _ _ _
Site No. Macvanska Mitrovica
MG 166 (IX) unknown |24 m - - - - - - — — _
MG 166 (X) unknown |4y — - - - _ — _ _ _
MG 166 (XI) unknown |6y - — - - - _ _ _ _
MG 166 (XII) unknown |6y - - - - - — — _ _
MG 166 (XIII) unknown |7y — - - - - - - _ _
MG 167 (VI) male 24 m - - - - - - - — _
MG 167 (VII) unknown |30 m - — - - - _ _ _ _
Site No. Trasa toplovoda — Pivarska ulica
Grave 1 (IV) | male unknown - - - - - — _ _ _
Site No. Trasa toplovoda — naselje Dekanske baste
Grave 3 (IIT) unknown | 14y - — - + - _ _ _ _
Grave 3 (IV) male 6y+24m - - - - - - — _ _
Grave 5 (I) unknown | NB-6 m - - - - — — — _ +
Grave 7 (IIT) unknown |3y - - + - - - — - +
Grave 7 (IV) unknown | unknown - — - - - _ _ _ _
Grave 8 (III) male 2.5-33y — — - - - — _ _ +

EH — enamel hypoplasia; C — caries; CO — cribra orbitalia; CFe — cribra femora; CH — cribra humera;

CF — cribra fibula; CP — cribra palatina

Table 4. Paleopathological finds on children’s skeletal remains from the 4™ and 5™ centuries A. D. in Sirmium

Tabeaa 4. [laneoniamiosowku Ha1a3u Ha geujum ckeaeiminum ocimavuma uz IV u 'V eexa y Cupmujymy
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CHILDREN’S 1st—4th 4™ and 5™ centuries
DISEASES century A. D. A.D.
Enamel 6 -
hypoplasia (13.63%) -
Caries 3 !
(6.81%) (3.03%)
. o 5 2
Cribra orbitalia (11.36%) (6.06%)
. 10 3
Cribra femora (22.72%) (9.09%)
. 6 -
Cribra humera (13.63%) B
. . 1 _
Cribra fibula (2.27%) B
Cribra palatina (2.217%) _
Porotic - 1
hyperostosis - (3.03%)
Scurv 5 B
y (11.36%) -

. 1 -
Rickets (2.27%) B
Bone injuries 1 B

J (2.27%) -

Inflammation 2 -

of the middle ear (4.54%) -

L - 2
Periostitis B (6.06%)

Deep lesions 8 6
P lesions (18.18%) (18.18%)

Table 5. Paleopathological finds on children’s
skeletal remains from the 1S—4™ century
and from the 4™ and 5™ centuries A. D. in Sirmium

Tabeaa 5. Ianeoniaiwionowku Haiasu
Ha geujum ckeaellinum ociauuma uz uepuoga I-1V
uuzIVuVeexkay Cupmujymy

Metabolic bone diseases in the individuals studied
here are presented as scurvy, rickets, possibly with
deep lesions at the ends of long bones, and periostitis.
Scurvy is a disease that is caused by an insufficient in-
take of vitamin C (ascorbic acid), which is essential for
the production of collagen in connective tissue, osteoid
and the cement substance binding the endothelial cells
of the blood vessels.?? It is a disease that is almost
unique to the human species because most animals that
require vitamin C synthesise their own. The disease
manifests as occasional haemorrhages (bleeding) oc-
curing in the skin, mucous membrane, gums, muscles
and bones, all of which can cause anaemia.>? The body
can obtain the required amount of vitamin C from
almost all types of diets and if these diets are not
ingested in adequate amounts, humans of any age can
develop scurvy. Vitamin deficiency and the appearance
of scurvy usually follow natural or social disasters, such
as long-term droughts or sieges. However, the cause
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could also lie in specific, culturally conditioned taboos
against the consumption of certain foods or in a long-
standing diet reduced in the number of foods, as was,
for example, the diet on transoceanic sailing ships or in
prisons.3! Porotic lesions on some parts of cranial bones
and postcranial skeletal remains are determined as con-
sequences of scurvy by numerous eminent experts.>?
On the other hand, rickets is the softening and weak-
ening of bones in children, usually because of an extre-
me and prolonged vitamin D deficiency.33 Vitamin D
promotes the absorption of calcium and phosphorus
from the gastrointestinal tract. A deficiency of vitamin
D makes it difficult to maintain proper calcium and
phosphorus levels in bones, which can cause rickets.3*
Lack of adequate calcium in the diet may also lead to
rickets (cases of severe diarrhoea and vomiting may be
the cause of the deficiency). Once the child starts to
walk, the long bones bend under its weight, resulting
in the bowed legs characteristic of this disease. If the
child is crawling rather than walking, the bones of
the upper limbs can also be affected. Archaeologically,
rickets is evident in most time periods, but it was espe-
cially prevalent during the industrial revolution, par-
ticularly in lower class populations where the combi-
nation of poor diet and severe overcrowding in cities
led to its increase.®

Looking at Tables 3-5, one can notice that most
children had changes in bones caused by haematologi-
cal disorders and metabolic diseases, mostly scurvy.
However, most of these diseases could not have been
the direct cause of death of the children.

In paleodemographic research, as previously men-
tioned, the child mortality rate is an important element
of a population’s progress. Child mortality is consid-
ered an adequate criterion for the social and sanitation
conditions of a community and a sensitive indicator of
inadequate nutrition. In order to properly interpret data
collected by anthropological analysis, it is necessary to

29 Miladinovié-Radmilovi¢, Vulovi¢ 2015.

30 Bypuh-Cpejuh 1995, 336.

31 Slaus 2006 165, 166.

32 Bypuh-Cpejuh 1995, 336, 337; Ortner, Ericksen 1997;
Aufderheide et al. 1998, 310—%14; Ortner et al. 1999; Ortner et al.
2001; Ortner 2003, 383-393; Slaus 2006, 165-169; Brickley, Ives
2008, 41-74; Mahoney-Swales, Nystrom 2009; Brown, Ortner 2011.

33 Mankin 1974.

34 Arananxosuh 1990.

35 Aufderheide et al. 1998; Ortner, Mays 1998; Stirland 2003;
Mays et al. 2006.
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determine additional causes of child mortality, i.e. ill-
nesses that do not leave visible marks on osteological
material.3® Due to different causes of death, infant
mortality (children aged up to one year) should be
viewed separately from that of older children.

Neonatal mortality (the first four weeks after birth)
is most often caused by an infant’s physiological and
organic weaknesses,3’ genetics and other developmen-
tal anomalies. On the other hand, post neonatal mortality
(aged one month to one year) almost entirely depends
on exogenic conditions. High post neonatal mortality
indicates poor sanitary conditions, malnutrition and
increased exposure to infections, especially gastroin-
testinal and respiratory.38 Infant nutrition is particularly
important. Breastfeeding, i.e. mother’s milk, satisfies
nutritious requirements, enables proper growth and
development, maintains immune protection and stops
exposure to bad sanitary conditions associated with
artificial feeding, reducing instances of diarrhoea, acute
urinary and respiratory infections, parasitosis, nutrition
disorders, anaemia and many other diseases, thus low-
ering mortality. The number of mortalities in children
less than one year old at sites in ancient Sirmium and
the surrounding area were as follows: 194" century —
6 (13.6%), and 4" and 5 centuries — 9 (27.3%).%°

Without doubt, there are other significant causes
of death, some of which are: sudden infant death syn-
drome (usually occurs before the fourth month), infan-
ticide, miscarriage, etc.

Where the mortality of children older than one year
is concerned, it can be concluded that although the
nutritional needs of children decreased, especially after
the age of three, diet still plays an important role. Like-
wise, diarrhoea, respiratory and gastrointestinal infec-
tions are the leading causes of death, together with
accidents.**Mortality rates of children over one year
old at sites in ancient Sirmium and the surrounding
area were as follows: 154 century — 38 (86.4%), and
4t and 5% centuries — 24 (72.7%).4!

CONCLUSION

Mortality in children during the 154" century
could have been caused by a number of diseases. There
are many diseases that leave no visible marks on bones,
and may indeed be the direct cause of death. By all
accounts, swamps were a constant source of epidemics
(e.g. malaria). Food and lead poisoning were also fre-
quent during the Roman period.
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Historical records contain fragmentary data of a
“catastrophic plague” that afflicted Sirmium in the
spring of 270 A. D. This was when Claudius entered
the city, after spectacularly defeating the Goths at
Naisus, earning himself the nickname “Goth”. Hoards
of German prisoners were brought with him, some of
whom were probably carriers of “plague germs.” The
military triumph quickly turned into a disaster. It is
unclear how many inhabitants of Sirmium succumbed
to the disease, but the number must have been huge.
The scale of the disaster is best illustrated by the fact that
Claudius himself died in the city as a result of the plague.
The news echoed around the empire and became the
first piece of evidence of plague in this area.*?

Although the situation was much better during the
4™ and 5™ centuries, mortality in children could also
have been the consequence of numerous diseases. A
well-planned utility system, the use of clear drinking
water from the wells of Fruska Gora and other benefits,
such as public baths and local thermal wells, created
hygienically favourable living conditions for the settlers.
However, it is evident that the use of thermal wells did
not reduce osteoarthritis and other joint diseases in
adults.*? Likewise, it should be added that respiratory
and gastrointestinal infections and poisonings, as well
as malaria could also have been the main causes of death
for the settlers.

36 Miladinovi¢ 2005; Munanunosuh-Pagmunosuh 2008.

37 Saunders, Katzenberg 1992.

38 Gastrointestinal infections are more frequent during summer,
and respiratory during winter months (Munagunosuh-Pagvmusnosuh
2008).

39 Miladinovié-Radmilovi¢ 2011, 566, 576.

40 Munampunosuh-Pagmusiosuh 2008.

41 Miladinovi¢-Radmilovi¢ 2011, 566, 576.

42 Mirkovi¢ 1971, 35.

43 Miladinovi¢-Radmilovié 2011.
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3APABCTBEHO CTAIBGE JEIIE Y AHTUYKOM CUPMUJYMY

Kwyune peuu. — pumcke Hekponose, I-1V Bek, IV u V Bek, nena, 3IpaBcTBEHO CTambe

AHTpONOJIOLIKA aHA/IN3a je 00yXBaTUIa YKYMHO 332 MHXyMU-
paHe M JiBe cliajbeHe MHAVBUIYE U3 aHTHYKOT reprozna (cir. 1),
OMHOCHO 257 oppaciaux u 77 ne4jux WHIUBHUOYa OTKPUBEHUX
TOKOM apXeoJIOIIKMX MCKomaBama y nepuony 1957-2002. ro-
nuHe (tabesie 1 u 2). CTeneH 04yBaHOCTU CKEJIETHOT MaTepuja-
Jla ozarosapao je II kareropuju (106po o4yBaH, HEKOMILIETaH
ckesier). OBakaB CTereH O4yBaHOCTU OUO je TUPEeKTHA MocJe-
nuia eposuje (rpoboBu y 06mKy 6yHapa, Ha obamm peke Case),
rpabeBunckux (Cpemcka MUTpOBHUIIA) U MOJBOTIPUBPETHUX Pa-
noBa (JTokammTeTy npoHahenn y okommam Cpemcke Mutposurie),
MJbaYKamha U YHUIITaBamba IPOOHULIA M TPOOHMX KOHCTPYKIIM]ja
O]l CTpaHe AMBJBUX KOIaya, 3aTUM BUCOKOT CTeleHa BJIaKHOCTH
Y 3HaYajHUX TEMITepaTypHUX IPOMEHa y MpocTopyujaMa Tje ce
4YyBa JbYZICKY OCTEOJIOMIKM MaTepyjall a a MPETXONHO, HAKOH
HCKOIIaBamha, HUje MeXaHWIKY ouniTheH 1 OMpaH, Kao U roJjara-
a MaTepHjajia y HealeKBaTHO ,,IpUBpeMeHo” makoBame. [Topen
Tora, Tpebajio 6u Takohe y3eTu y 003Up U Ipyre CHOJballbe U
yHyTpalmbe (hakrope (cama Mpupojia KOCTH) Kao U YME-CHULIS
Za je JbYICKY OCTEOJIONIKY MaTepHjall ca HEKOJIMKO JIOKaJINTeTa
nocaTt y CAJl Ha aHTPOMOJIONIKY aHAJIM3Y U J1a je Je0 MaTepu-
jana noxomnad 1985. ronune Ha [Tananmm.

AHTPOMNOJIONIKOM aHaJIN30M felie o0yxBaheHu cy yciioBu
HaJsla3a, CTEeNeH OYYBAaHOCTH CKEJIETHOT MaTepHjajia, HajMamu
6poj MHOMBHYA, TIOJI, CTAPOCT, TeJleCHa BUCHHA, ISHTAJIHE U Ma-
JIEOTIATOJIOIIKE aHAJIM3e, NCIIUTHBame Moryher y3poka cMpTH 1
EMUTeHeTCKe KapaKTePHCTHKE.

Pumcke Hexkpomnosie u3 I-1V Beka

AHTpOIIONOIIKA aHaJIM3a je MoKa3asa [ja Cy Ha JIOKaJIuTe-
tuma u3 I-1V Beka y Cpemckoj Mutposunu (Sirmium) 1 e HOM
OKpY’KEeHY OTKPUBEHU CKeJIeTHH ocrtary 188 wHmuBHmya, Tj.
144 onpacue (76,6%) u 44 nedje (23,4%) vanusunye (Tadena 1).

JleHTanHa aHaJM3a je Mokasaja MPUCYCTBO XMIIOMJa3uje
KO IIECT NeYjuX MHAMBUAYA (jeqHe KEeHCKe, YeTUPU MYLIKE U
jellHe HeINO3HATOr [10J1a) U Kapujeca Kof TpU Aedje UHIUBUAYe
(jemHe jKEHCKe, jelHe MYILIKE U jeliHe Hero3HaTor rnosa) (Tabe-
qne 3 ub).

[Taneonarosnomka aHanM3a je Ha AEYjUM CKeJIeTHMa OT-
KpHJla HEKOJIMKO OO0JIECTH: TIOBpeNe, TPOMEHe Ha KOCTUMA Y3pO-
KOBaHe KpBHUM nopemehajuma, MeTabosmuke 60JeCTH KOCTH]y
U 3anabeme cpenmer yxa (tabsae I u I1). Kon jenne skencke vH-
IVBHIYE je youeHa MoBpela Ha OKIIMINUTAIHO] KocTH. [Ipomene
Ha KOCTMMa y3pOKOBaHE KpPBHMM mopemehajuMa, Kao mTo cy
cribra orbitalia (tabna /1, 2), cribra palatina, cribra humera
(tabna 11/1, 2), cribra femora (tabna 11/3, 4) et fibula, 6une cy
youeHe Koji 16 uHIuMBUIYya (YETHPH JKEHCKe, TEeBeT MYIIKUX U
TPU HEMO3HATOT 11oJ1a). [lyboke Jie3uje Ha KpajeBuma Tyrux Ko-
cTrjy cy npuMmeheHe Ko ocaM MHAMBHUIya (cellaM MYIIKHX W
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jenHe Hero3HATOT 1os1a). CKOpOyT je KOHCTaTOBaH KO MeT UH-
IMBHnya (jemHe JKeHCKe, TPU MYIIKE U jeJHe HETO3HATOT ToJia —
Tabsa 1/3, 4), a paxuTuc KoJ jenHe jKeHCKe MHAUBUAYe. 3ara-
JbEHbE CPEMIbET yXa je YOUeHO KO IBe MHMBHUIYE (jelHe KeHCKe
U jenHe myluike — tabese 3 u 5).

CwmprHocr nerne Tokom [-IV Beka moria je na Oyne y3poko-
BaHa BehuM Opojem 6omectu. [TocToju MHOTrO GosecTH Koje He
0CTaBJba]y BUAJBUB TPar Ha KOCTUMA, a KOje MOTy OMTH IHPEK-
TaH y3pok cmptu. [lo cBemy cynehu, MouBape cy morze Ouiie
KOHCTAaHTaH U3BOp enuaemMuja (Hop. manapuje). Takobe, TpoBa-
b€ XPaHOM 1 0JIOBOM TOKOM PHIMCKOT TIeprofia Hyje O1iia peTka
rojasa.

Hcropujckn m3Bopu cafp:ke (pparMeHTapHe IMOHaTKe O
»KkaracTpoasHoj Kyru“ koja je noroguna CUpMHUjyM y TpoJie-
he 270. ronune. To je 6wio y Bpeme kana je Kiaynuje, HakoH
criekrakyiapse nobeze Hazx I'otuma kon Naisus-a, ymao y rpaj
U TOM TMIPUJIMKOM HaJIeHyo ceOu HaguMak ,,['ot*. Ca muM cy 1o-
BeJIeHe U XOpJe TepPMAaHCKUX 3aTBOPEHHKa, Of KOjUX Cy HEeKU
BEPOBATHO IOHEH ,KJuIe Kyre“. Bojau Tpujymd ce yop3o npe-
TBOpHO y KatacTpody. HejacHo je komuko je ctanoBHuka Cup-
MUjyMa MoJierso 00JecTy, aau 6poj je BepoBaTHO OMO BEJIMK.
Pasmepa katactpode je Hajoosbe UCTYCTPOBAHA YUHEHULIOM [a
je m cam Kiaynuje ympo y Cupmujymy on mocjenuna Kyre.
Becr ce npommpuiia 1iesiMM HapcTBOM U IIOCTaIa je TIPBU T0Ka3
Kyre Ha OBOM MPOCTOPY.

Pumcke Hexponosie u3 IV u V Beka

AHTpOTIOJIOIIKA aHaJM3a je IMoKas3aJa Jia Cy Ha JIOKaJInTe-
tiMa u3 IV u V Beka y Cpemckoj Mutposuriu (Sirmium) u me-
HOM OKpY’KeIby OTKPHBEHU CKEeJIeTHU ocTany 146 nHnuBumya,
1j. 113 onpacnux (77,4%) u 33 neyje (22,6%) unpuBunye (Ta-
Oena 2).

JleHTanHa aHajaM3a je Mokasaja caMoO Kapujec KoJ jenHe
MYIIIKe Jiedje nHauBmaye (tadese 4 u 5).

[TaneonarosomKoM aHAIM30M je Ha IEUjUM CKeJIeTUMA OT-
KPHUBEHO HEKOJIMKO OOJIECTH: TPOMEHEe Ha KOCTUMA y3pOKOBaHe
KpBHUM Nopemehajuma u Mmetabomuke 6osectu koctujy. I1po-
MeHe Ha KOCTHMa y3pOoKOBaHe KpBHUM TopeMehajuma, kao mro
¢y cribra orbitalia, cribra femora n TOpO3Ha XUIEPOCTO3a CY
KOHCTAHTOBAaHe KO ITeT MHIMBUIYa (jelHe )KeHCKe, jeliHe MyIIKe
U TP HemosHator mnoJja). Jlyboke je3nje Ha KpajeBUMa Ayrux
KOCTHUjy MOIJIE Cy C€ YOUNTH KOJ IeCT MUHANBUYA (MeT MYIIKIX
U jefiHe HEMO3HATOr 110J1a). AKTMBHHU MEPUOCTUTHUC (CKOPOYT?)
UeHTU(DUKOBAH je KO IBe UHIUBUAYE (jenHe JKeHCKE U jeqHe
HeTo3HaTor T10J1a) (Tabese 4 u 5).

Haxo je curyarmja y camom CHpMUjyMy U BeTOBOj OKOJIHU-
HU TokoM [V u V Beka O6uma MHOTO 60Jba, CMPTHOCT JIEIie je U
Tajia MorJia jia Oyzie mocjeanna MHOruxX oonectu. [1oopo usBeneH
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KaHAJM3alUOHU CUCTeM, Kopulheme yncTe njahe Boge nonpe-
MaHe aKBeJlyKTOM ca M3Bopa Ha DpyIlkoj ropu U apyre OeHe-
¢unmje, Kao WTO cy Kopulthemwe jaBHUX KyaTUIa U JIOKAJIHUX
TEepMaJIHUX U3BOPA, CTBOPHJIN CY y XUI'MjEHCKOM TIOTJIey 3HAT-
HO TIOBOJBHM]jE YCJIOBE 32 KUBOT CTAaHOBHMKA. MehyTumM, jacHo je
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12 yrnorpeda TepMaJHIX U3BOPa HIje CMambIiIa OCTE0APTPUTHC
U ipyre 00JIeCTd 31JI000Ba KOI Ofpaciux uHausunya. Takobe,
Tpeba HATIOMEHYTH ¥ TO Jia Cy PeCIMpaTOpHe M TacTPOUHTEp-
CTUHAJIHE WH(QEKIHje, TPOoBambe, Ka0 U MajlapHuja MO OUTH
[VIABHU Y3POLIM CMPTU CTAHOBHMKA.



MILADINOVIC-RADMILOVIC, VULOVIC, DUKIC, Health Status of Children in Ancient Sirmium (65-80) CTAPHUHAP LXV1/2016

Plate I — 1) cribra orbitalia on the right orbital roof (Sirmium, site No. 76, Grave 2, I individual, male, 9 years old);
2) cribra orbitalia on the left orbital roof (Sirmium, site No. 76, Grave 2, I individual, male, 9 years old);
3) traces of scurvy on the left orbital roof (Sirmium, site No. 76, Grave 7, male, 18 months);
4) traces of scurvy on lamina interna (Sirmium, site No. 76, Grave 7, male, 18 months)

Tabaa I — 1) cribra orbitalia na kposy gecne opouiiie (Cupmujym, aokaauitieii 76, Ipo6 2, I ungusugya,
ungusugya mywkoi ioaa, cmapa 9 toguna); 2) cribra orbitalia na kpogy aese opbuiiie (Cupmujym, aoxkaauigein 76,
Ipob 2, I ungusugya, ungusugya mywkoi noaa, cmapa 9 foguna); 3) wpaiosu ckopOYmia Ha 1e6om Kpogy opbuiiie
(Cupmujym, aoxaauiiei 76, Ipob 7, ungusugya mywxoi iioaa, ciiapa 18 meceyu); 4) mpaiosu ckopbyima Ha
lamina interna-u (Cupmujym, aokaauiieim 76, Ipob 7, ungusugya mywxoi ioaa, ciiapa 18 meceuu)
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Plate Il — 1) appearance of active periostitis (scurvy) on the humeri (Sirmium, site No. 77, Grave 6, I individual,
female, NB — 6 months); 2) cribra humera (Sirmium, site No. 76, Grave 4, female, 14 years old);
3) cribra femora (Sirmium, site No. 77, Grave 26, I individual, female, 13 years old);
4) cribra femora (Sirmium, site No. 77, Grave 1, I individual, male, 10 years old)

Tabaa Il — 1) tojasa akmiusrol depuocimuiiuca (ckopOymia) Ha xymepycuma
(Cupmujym, aoxaauimei 77, Ipob 6, I ungusugya, ungusugya sxenckoi iwoaa, NB — 6 meceuyu);
2) cribra humera (Cupmujym, aokaautiein 76, Ipob 4, ungusugya scenckoi toaa, cimapa 14 toguna);
3) cribra femora (Cupmujym, aoxaauigein 77, Ipob 26, I ungusugya, ungusugya sxenckoi woaa, ciwapa 13 ioguna);
4) cribra femora (Cupmujym, aoxaauigeii 77, Ipob 1, [ ungusugya, ungusugya mywkoi tioaa, ciwapa 10 toguna)
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