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ABSTRACT: The purpose of this work is to describe the frequency of cribra orbitalia on the skulls found in five medieval
burial grounds discovered on the right and left banks of the Dnieper river (Ukraine). The examination covered 183
adult individuals' skulls (97 male and 86 female ones). The material was collected at the burial grounds dated to the
10th through 12th centuries. The degree of cribra orbitalia manifestation was evaluated according to Hengen scale
(1971) and according to Nathan & Haas scale (1966) as modified by Robledo et al. (1995). The presence of cribra
orbitalia was studied taking into account an individual's sex, age at death and side of the body (right and left orbit). The
results obtained were compared to the data for medieval populations from Central Europe.
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INTRODUCTION
The term cribra orbitalia was first proposed by Welcher
in 1885. He used it to describe osseous changes observed
on the orbital roofs in human skulls (Welcher 1885). The
former variety of views on the pathogenesis and aetiology
of cribra orbitalia has been replaced by a uniform attitude
(Angel 1966, Armelagos, Goodman 1991, Cybulski 1977,
Carlson et al. 1974, El-Najjar et al. 1976, Fornaciari et al.
1982, 1989, Gleń-Haduch et al. 1997, Hengen 1971, Hern
1990, Hershkovitz et al. 1991, Mensforth et al. 1978, Lallo
et al. 1977, Repetto et al. 1988, Stuart-Macadam 1985,
1987, 1989, 1992, Turbón et al. 1991/92).
Cribra orbitalia is a set of small dents, holes or, in more
advanced stages, lines and lesions which, depending on their
intensity, cover varying extents of the orbital vault (Nathan,
Hass 1966, Hengen 1971, Goodman et al. 1984, StuartMacadam 1987, 1992, Bergman 1987, 1993, Robledo et al. 1995).
The authors who have studied the frequency of cribra
orbitalia in historical populations indicate that this
phenomenon might have been caused mainly by iron
deficiency resulting from insufficient ingestion of iron in
childhood, reduced absorption of this element by the system
(due to malabsorption in the digestive system caused by

factors such as contagious disease), increased iron
requirement (e.g. in the period of the body's fast
development and growth) or to blood loss (e.g. due to
parasitic disease infection).
Goodman et al. (1984, 1988) introduced a classification
of environmental stress markers, according to which cribra
orbitalia could be associated with a concrete disease or
nutritional deficiency. Contrary to earlier research which
ascribed the occurrence of cribra orbitalia to iron
deficiency in the system (El-Najjar et al. 1976, HussAshmore et al. 1982, Martin et al. 1985), the current view
assumes that the cribra orbitalia phenomenon is related
to iron deficiency due to exposure of the human system to
the influence of a variety of parasites, bacteria, viruses and
fungi (Walker 1986, Hern 1990, Stuart-Macadam 1992,
Klepinger 1992, Grauer 1993, Kent, Dunn 1996). StuartMacadam (1992) believes that cribra orbitalia, resulting
from the lowering of the body iron level, may be treated as
a reflection of a population's adaptation to adverse
environmental conditions. This lowering of the body iron
level is an individual's defence reaction against
microorganisms, aiming at preventing their replication.
Thus, the frequency of cribra orbitalia may be a good
general indicator of the state of health of a given population.
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FIGURE 1. Map of Ukraine with locations of cemeteries: 1 – Lipove, 2 – Kazaroviči, 3 – Luca, 4 – Grigorovka, 5 – Bučak.

The purpose of this work is to describe the frequency of
cribra orbitalia in the skulls coming from five medieval
burial grounds, discovered on the right and left banks of
the Dnieper river (Ukraine). We would like to present also
the source data referring to this area for which we had had
no comparative data before.

MATERIAL AND METHODS
The presence of cribra orbitalia was examined on 183
skulls (97 male and 86 female ones). The skulls were
collected at medieval cemeteries (10th – 12th centuries)
discovered on the right and left banks of the Dnieper river
(Ukraine). The quantitative data referring to the number
of skulls examined originating from individual burial
grounds are shown in Table 1. The skulls belong to the
collection of the Institute of Archaeology of the Ukrainian
Academy of Sciences in Kiev.
The occurrence of cribra orbitalia in the right and left
orbit was tested according to the scale devised by Hengen
(1971). As suggested by Bergman (1988) the first grade of
cribra orbitalia occurrence was treated as a physiological
state. For this reason the frequency was given separately
for skulls with the second and higher grades of
manifestation. Further, the scale of Nathan & Haas (1966),
as modified by Robledo et al. (1995), was used. This scale
describes the intensity of the cribra orbitalia phenomenon
174

on three levels classified as: the porotic, cribrotic and
trabecular types (porotic: scattered, isolated fine foramina,
cribrotic: conglomerate of larger but still isolated foramina,
trabecular: apertures confluent resulting in the appearance
of bone trabeculae). Grades 2 and 3 on Hengen scale
correspond roughly to the porotic type, grade 4 to the
cribrotic type, and grades 5–7 to the trabecular type
according to Nathan & Haas scale.
Individuals' sex was determined on the basis of
diagnostic traits observed only on the skulls, according to
the scales devised by Ferembach, Schwidetzky, Stloukal
(1980). Age at death was estimated based on the degree of
cranial sutures' obliteration and the degree of dental crowns'
attrition in the following age categories: adultus (20–35
years), maturus (35–50 years), senilis (50 and more years)
– (Acsádi, Nemeskéri 1970, Buikstra, Ubelaker 1994,
Piontek 1999). All the statistical computations were
performed using the Excel 7.0 and Statistica 5.0 software.
Differences in the frequencies of cribra orbitalia were
estimated with the Chi-square test.

ANALYSIS
Table 2 shows the frequency of cribra orbitalia depending
on the degree of its manifestation (Hengen scale). Changes
of the cribra orbitalia type were present in more than a
half of the individuals (55.2%, out of whom 51.1% were
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TABLE 1. List of data.

Cemeteries
Lipove
Kazaroviči
Luca
Grigorovka
Bučak
Total

Male
32
19
16
13
17
97

Female
35
15
8
11
17
86

Total
67
34
24
24
34
183

TABLE 2. Frequency of cribra orbitalia (Hengen scale).

Groups
Male
Female
Total

N
97
86
183

1
27.8
22.1
25.1

2
11.3
10.5
10.9

3
4.6
8.1
6.0

Grades (in %)
4
3.1
4.6
3.8

5
3.1
8.1
5.5

6
2.1
5.8
3.8

1–6
51.5
59.3
55.2

2–6
23.7
37.2
30.1

TABLE 3. Frequency of cribra orbitalia in different medieval populations of Central Europe.

Population
Ukraine
Cedynia, Poland
Milicz, Poland
Ostrów Lednicki, Poland
Elbląg, Poland
Kołobrzeg, Poland
Słaboszewo, Poland
Alytus, Lithuania
Kaimas, Lithuania

Chronology
10th – 12th
10th – 12th
12th – 14th
12th – 14th
Medieval
13th – 18th
14th – 17th
14th – 17th
14th – 17th

Total
number
183
403
436
494
89
190
141
68
146

Cribra orbitalia
in % (grade 2–6)
30.1
26.5
37.0
30.2
28.9
23.1
22.7
9.6
15.9

Reference
Piontek, Segeda
Piontek (unpublished data)
Bergman, 1988
Łubocka, 1999
Kozak, Krenz, 1993
Kozak, Krenz, 1993
Piontek (unpublished data)
Jankauskas, 1995
Jankauskas, 1995

TABLE 4. Distribution of cribra orbitalia (Nathan and Haas scale).

Groups
Male N = 97
Female N = 86
Total N =183

Porotic
15
16
31

Cribrotic
3
4
7

Trabecular
5
12
17

Total
23
32
55

Differences between sex: Chi-square p = 3.95; differences between sex in trabecular frequency Chi-square p = 3.46
TABLE 5. Distribution of cribra orbitalia (Hengen scale – grade 1–6).

Cribra orbitalia
Yes
No
Total

Male
50
47
97

Female
51
35
86

Total
101
82
183

Female
32
54
86

Total
55
128
183

Grade 2–6
23
32
55

Grade 3–6
12
23
35

Chi-square p = 1.11
TABLE 6. Distribution of cribra orbitalia (Hengen scale – grade 2–6).

Cribra orbitalia
Yes
No
Total

Male
23
74
97

Chi-square p = 3.95
TABLE 7. Distribution of cribra orbitalia in sex groups (Hengen scale).

Sex groups
Male
Female
Total

N
97
86
183

Chi-square for: grade 2–6 p = 3.95; grade 3–6 p = 6.09
TABLE 8. Distribution of cribra orbitalia, asymmetry by sex.

Sex groups
Male
Female
Total

Only left side
18
8
26

Only right side
11
12
23

Differences are not significant
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TABLE 9. Distribution of cribra orbitalia, asymmetry by sex.

Sex groups
Male
Female
Total

Right and left
15
24
39

Right or left
29
20
49

Chi-square p = 3.73
TABLE 10. Distribution of cribra orbitalia (Hengen scale) and age at death – male.

Age groups
20–35 years
35–x years
Total

N
31
66
97

Grade 1–6
16
34
50

Grade 2–6
9
14
23

Grade 3–6
4
8
12

Differences between age groups are not significant
TABLE 11. Distribution of cribra orbitalia (Nathan and Hass scale) and age at death – male.

Age groups
20–35 years
35–x years
Total

N
31
66
97

Porotic
6
9
15

Cribrotic
1
2
3

Trabecular
2
3
5

Grade 2–6
24
8
32

Grade 3–6
19
4
23

TABLE 12. Distribution of cribra orbitalia (Hengen scale) and age at death – female.

Age groups
20–35 years
35–x years
Total

N
47
39
86

Grade 1-6
28
23
51

Chi-square for: grade 2–6 p = 4.03, grade 3–6 p = 5.94
TABLE 13. Distribution of cribra orbitalia (Nathan and Hass scale) and age at death – female.

Age groups
20–35 years
35–x years
Total

N
47
39
86

Porotic
11
5
16

Cribrotic
3
1
4

Trabecular
10
2
12

TABLE 14. Distribution of cribra orbitalia in sex groups (Hengen scale – grade 1–6) and age at death.

Age groups
20–36 years
35–x years
Total

N
78
105
183

Male
16
34
50

Female
28
23
51

Total
44
57
101

Chi-square p = 5.39

male and 59.3% were female). The most frequent form of
cribra orbitalia observed were changes classified as grade
1. Like other authors (e.g. Bergman 1988, 1993) we came
to the conclusion that cribra orbitalia grade 1 might be a
physiological phenomenon. Thus, the computations
performed, with the exclusion of the grade 1 changes
according to Hengen (1971) scale, proved that cribra
orbitalia occurred in approximately 30% of skulls (23.7%
male and 37.2% female ones). These data are similar to
the results obtained for other medieval populations from
Central Europe (Table 3).
Using the Nathan & Haas (1966) system we calculated
the frequency of cribra orbitalia according to a three-grade
scale (types: porotic, cribrotic and trabecular). In this case
the total frequency of cribra orbitalia is the same as that
calculated according to Hengen scale (1971) owing to the
fact that Nathan & Haas scale covers all the grades of
manifestation encompassed by Hengen scale with the
exception of cribra orbitalia grade 1 (Robledo et al. 1995).
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The highest frequency in the group of male and female
skulls was noted for the porotic type (Table 4).
The changes were more frequent in female skulls and
the degree of their manifestation in these skulls was also
more frequently greater (Tables 4, 5, 6, 7).
Symmetry and asymmetry of the cribra orbitalia
occurrence are shown in Tables 8 and 9. Asymmetrical
occurrence was more frequent in male skulls, while in
female skulls cases of symmetrical occurrence of cribra
orbitalia were more frequent (Table 8).
Further, the dependence between the age at death and
the presence of cribra orbitalia was studied (Tables 10–
14). In female skulls cribra orbitalia was more frequent in
individuals deceased before reaching the 35th year of age
(Table 12). In these individuals the degree of manifestation
of cribra orbitalia was also higher (from grade 3 to grade
6 according to Hengen scale, or the trabecular type
according to Nathan & Haas scale).
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DISCUSSION AND CONCLUSIONS
Analysis of the frequency and intensity of cribra orbitalia
in the skulls from medieval cemeteries in Ukraine revealed
a high interindividual differentiation of this phenomenon.
Cribra orbitalia was present with varying intensity in
51.5% of male and 59.3% of female skulls. After the
exclusion from the calculations of grade 1 changes, cribra
orbitalia, of various degrees of advancement, was present
in as many as 23.7% of male skulls and 37.2% female skulls.
The fact of greater frequency of cribra orbitalia in
female skulls was recorded by a number of authors (Hengen
1971, Cybulski 1977, Walker 1986, Turbón et al. 1991/
92). One should note, however, that cribra orbitalia
observed in women skulls is characterised by a higher grade
of expression, such as the trabecular type (Table 4). Thus,
in the case of women there must have been other factors
conducive to the occurrence of this high frequency of cribra
orbitalia. Compared to men, women at the reproductive
age are much more prone to have lowered blood iron levels.
This is related directly to female physiology. Menorrhoea,
pregnancy, labour, lactation are factors that may cause a
considerable reduction of the iron level in the system. The
comparisons involving only the frequency of occurrence in men
and women may be misleading, since with similar frequency the
intensity of these changes is usually greater in women.
The reasons behind the differences in the degree of
intensity of these changes in men and women may also
affect the observed differences in the frequency of cribra
orbitalia depending on age at death. There is a strong
relation in the group of female skulls between the frequency
of cribra orbitalia and the age at death (Tables 12 and 13).
This dependence is particularly conspicuous when we have
to do with strongly expressed cribra orbitalia (grades 3
and higher in Hengen scale of expression, or the cribrotic
and trabecular types according to Nathan & Haas scale).
One may presume that majority of the changes observed
occurred in childhood and adolescence. Children are very
much exposed to infection with parasitic diseases (mainly
helminthiases). Contemporary epidemiological studies
(Dymowska 1975) indicate that parasitic diseases are the
most frequent enteropathy among children of various age
and background. For instance, the data for the
contemporary Polish population show that frequency of
enterobiosis in children oscillates between 19.3% and
27.9% (Dymowska, Zembrzuski 1978, Zembrzuski,
Dymowska 1980, Zembrzuski 1981). In accordance with
Stuart-Macadam hypothesis (1992) cribra orbitalia form
as a result of the adaptation of an individual to
environmental conditions harmful to health. These
conditions are usually the same for male and female
individuals in the period of growth and development.
Hence, a question arises whether the differences in the
frequency and intensity of cribra orbitalia in men and
women are not an indicator of the living conditions of
women in a given population in their adolescence and early
adulthood.

Discussing the frequency of cribra orbitalia, we are
aware of the fact that the collection of skulls under analysis
does not furnish us with a direct representation of the
intensity of the cribra orbitalia phenomenon in the living
population (Wood et al. 1992, Saunders et al. 1995).
Nevertheless, we wish to point out the strong interindividual
differentiation of this phenomenon in the examined
collection of skulls as well as the sexual differences and
the dependence of the intensity of the phenomenon on an
individual's age at death. The results of the study show
also that cribra orbitalia was present in a high fraction of
individuals from the investigated cemeteries. The
comparative data (Table 3) reveal that the fraction was
similar throughout various medieval populations from
Central Europe. It also needs to be stressed that the relations
we studied such as symmetry or asymmetry in cribra
orbitalia occurrence, sexual dimorphism, intensity of the
phenomenon and its relation to age at death are similar
across various collections of skulls from Central Europe
area. Research by Bergman (1988, 1993) revealed a strong
relation between the frequency of cribra orbitalia and the
richness of the graves' equipment reflective of an
individuals' social status (social gradient). Hirata (1990)
and Turbón et al. (1991/92) proved the occurrence of a
clear secular trend with regard to cribra orbitalia presence,
resulting from differences in the living conditions of
individuals living in various prehistorical and historical
periods. Thus, we can presume that investigating the cribra
orbitalia phenomenon (its frequency and intensity) we can
obtain information on the living conditions of human
populations in the Middle Ages in various parts of Europe.
These findings refer to the analysis of the state of health of a
population under study and are not of palaeo-epidemiological
nature. They are, however, an adequate research tool in
the search for interindividual differences in reactions to
similar living conditions.

REFERENCES
ACSÁDI Gy., NEMESKÉRI J., 1970: Life Span and Mortality.
Akadémiai Kiadó, Budapest.
ANGEL J. L., 1966: Porotic hyperostosis, anaemias, malarias, and
the prehistoric eastern Mediterranean. Science 153: 760–763.
ARMELAGOS G. J., GOODMAN A. H., 1991: The concept of stress
and its relevance to studies of adaptation in prehistoric
populations. Collegium Antropologicum 15: 45–58.
BERGMAN P., 1988: Częstość występowania wybranych cech
niemetrycznych czaszki w zależności od cribra orbitalia i
wyposażenia grobów. Przegląd Antropologiczny 52: 103–112.
BERGMAN P., 1993: The occurrence of selected non-metric traits
of the skull in relation to cribra orbitalia and grave equipment.
Variability and Evolution 2/3: 63–75.
BUIKSTRA J. E., UBELAKER D. H. (Eds.) 1994: Standards for
data collection from human skeletal remains. Proceedings of
Seminar at the Field Museum of Natural History. Fayettville,
AR. Arkansas Archaeology Survey Research, Series 44.

177

Janusz Piontek, Sergiej Segeda, Blandyna Jerszyńska

CARLSON D. S., ARMELAGOS G. J., VAN GERVEN D. P. 1974:
Factors influencing the aetiology of cribra orbitalia in
prehistoric Nubia. J. of Hum. Evol. 3: 40–410.
CYBULSKI J. S., 1977: Cribra orbitalia: a possible sign of anaemia
in early historic native populations of the British Columbia
coast. Amer. J. of Phys. Anthrop. 47: 31–40.
DYMOWSKA Z., 1975: Aktualna sytuacja epidemiologiczna w
zakresie robaczyc jelitowych i lambliozy. Builetym służby
sanitarno-epidemiologicznej woj. katowickiego 19: 419–424.
DYMOWSKA Z., ZEMBRZUSKI K., 1978: Pasożyty jelitowe.
Przegląd epidemiologiczny 32: 137–139.
EL-NAJJAR M. Y., RYAN D. J., TURNER II Ch. G., LOZOFF B.,
1976: The aetiology of porotic hyperostosis among the prehistoric
and historic Anasazi Indians of southwestern United States.
Amer. J. of Phys. Anthrop. 44: 477–488.
FEREMBACH D., SCHWIDETZKY I., STLOUKAL M., 1980:
Recommendations for age and sex diagnoses of skeletons. J.
of Hum. Evol. 9: 517–549.
FORNACIARI G., MALLEGINI F., BERTINI D., NUTTI V., 1982:
Cribra orbitalia and elemental bone iron in the Punics of
Cartage. Ossa 8: 63–77.
FORNACIARI G., MEZZETTI M. G., CUNI C., 1989: Iperostosi
porotica nella Campania cistiera antica: malnutrizione o anemie
emolitiche congenite? I risultati dela indagini paleonutrizionali
a Pontecagnano, Salerno (VII–IV secolo a.C.). Rivista di
Antropologia (Roma) 67: 149–160.
GLEŃ-HADUCH E., SZOSTEK K., GŁĄB H., 1997: Cribra
orbitalia and trace element content in human teeth from
Neolithic and Early Bronze age graves in southern Poland.
Amer. J. of Phys. Anthrop. 103: 201–207.
GOODMAN A. H., MARTIN D. L., ARMELAGOS G. J., CLARK
G., 1984: Indications of stress from bone and teeth. In: M. N. Cohen,
G. J. Armelagos (Eds.): Paleopathology at the Origins of
Agriculture. Pp. 13–49. Academic Press, Orlando.
GOODMAN A. H., THOMAS R. B., SWEDLUND A. C.,
ARMELAGOS G. J., 1988: Biocultural perspectives on stress in
prehistoric, historical and contemporary population research.
Yearbook of Phys. Anthrop. 31: 169–202.
GRAUER A. L., 1993: Patterns of anaemia and infection from
medieval York, England. Amer. J. of Phys. Anthrop. 53: 441–456.
HENGEN O. P., 1971: Cribra orbitalia: pathogenesis and probable
aetiology. Homo 22: 57–76.
HERN W. M., 1990: Epidemiological issues in anaemia. In: P. StuartMacadam, S. Kent (Eds.): Diet, Demography, and Disease:
Changing Perspectives in Anaemia. Aldine de Gruyter Press.
HERSHKOVITZ I., RING B., SPEIRS M., GALILI E., KISLEV
M., EDELSON G., HERSHKOVITZ A., 1991: Possible congenital
haemolytic anaemia in prehistoric coastal inhabitants of Israel.
Amer. J. of Phys. Anthrop. 85: 7–13.
HIRATA K., 1990: Secular trend and age distribution of cribra
orbitalia in Japanese. Hum. Evol. 5: 375–385.
HUSS-ASHMORE R. A., GOODMAN A. H., ARMELAGOS G. J.,
1982: Nutritional inferences from paleopathology. In: M. Schiffer
(Ed.): Advances in Archaeological Methods and Theory, vol.
5. Pp. 395–474. Academic Press, New York.
JANKAUSKAS J., 1995: Anthropoecology of the late medieval
Alytus (data on the 14th–17th cc. burial ground). Lietuvos
Archeologija 11: 34–45.
KENT S., DUNN D., 1996: Anaemia and the transition of nomadic
hunter-gatherers to a sedentary life-style: Follow-up study of a
Kalahari community. Amer. J. of Phys. Anthrop. 99: 455–472.
KLEPINGER L. L., 1992: Innovative approaches to the study of
past human health and subsistence strategies. In: S. R. Saunders,

178

M. A. Katzenberg (Eds.): Skeletal Biology of Past Peoples:
Research Methods. Pp. 121–130. Wiley-Liss, New York.
KOZAK J., KRENZ M., 1993: Występowanie cribra orbitalia i
hypoplazji szkliwa w średniowiecznej populacji z Kołobrzegu.
In: J. Gładykowska-Rzeczycka (Ed.): Człowiek w czasie i
przestrzeni. Pp. 376–380. Gdańsk.
LALLO J., ARMELAGOS G. J., MENSFORTH R. P., 1977: The
role of diet, disease and physiology in the origin of porotic
hyperostosis. Hum. Biol. 49: 471–483.
ŁOBOCKA Z., 1999: Cribra orbitalia in early medieval population
from Ostrów Lednicki (Poland). Abstracts: IVth International
Anthropological Congress of Aleš Hrdlička. Pp. 94. Prague.
MARTIN D. L., ARMELAGOS G. J., GOODMAN A. H., VAN
GERVEN D. P., 1985: The effect of socioeconomic changes in
prehistoric Africa: Sudanese Nubia as a case study. In: M. N.
Cohen and G. J. Armelagos (Eds.): Paleopathology at the
Origins of Agriculture. Pp. 193–214. Academic Press, Orlando.
MENSFORTH R. P., LOVEJOY C. O., LALLO J. W.,
ARMELAGOS G. J., 1978: The role of constitutional factors, diet
and infectious disease in the aetiology of porotic hyperostosis
and periosteal reactions in prehistoric infants and children.
Medical Anthropology 2, 1: 1–59.
NATHAN H., HASS N., 1966: On the presence of cribra orbitalia in
apes and monkeys. Amer. J. of Phys. Anthrop. 24: 351–360.
PIONTEK J., 1999: Biology of Prehistoric Populations (in Polish).
Adam Mickiewicz Univeristy Press, Poznań.
REPETTO E., CANCI A., BORGOGNINI-TARLI S. M., 1988:
Skeletal indicators of health conditions in the Bronze age
sample from Toppo Daguzzo (Basilicata, Southern Italy).
Anthropologie 26: 173–182.
ROBLEDO B., TRANCHO G. J., BROTHWELL D., 1995: Cribra
orbitalia: health indicator in the Late Roman population of
Cannington (Sommerset, Great Britain). J. of Paleopathology
7: 185–193.
SANDFOEF M. K., VAN GERVEN D. P., MEGLEN R. R., 1983:
Elemental hair analysis: new evidence on the aetiology of cribra
orbitalia in Sudanese Nubia. Hum. Biol. 55: 831–844.
SAUNDERS S. R., HERING D. A., BOYCE G., 1995: Can skeletal
samples accurately represent the living populations they come
from? The St. Thomas' cemetery site, Bellenile, Ontario. In: A. L.
Grauer (Ed.): The not too distant past: Reconstructing the past through
skeletal analysis. Pp. 69–89. Wiley-Liss Inc., New York.
STUART-MACADAM P., 1985: Porotic hyperostosis: representative
of a childhood condition. Amer. J. of Phys. Anthrop. 66: 391–398.
STUART-MACADAM P., 1987: Porotic hyperostosis: New evidence
to support the anaemia theory. Amer. J. of Phys. Anthrop. 74:
521–526.
STUART-MACADAM P., 1989: Porotic hyperostosis: Relationship
between orbital and vault lesions. Amer. J. of Phys. Anthrop.
80: 187–193.
STUART-MACADAM P., 1992: Porotic hyperostosis: a new
perspective. Amer. J. of Phys. Anthrop. 87: 39–47.
TURBÓN D., PÉREZ-PÉREZ A., TRANCHO G., BOTELLA M.,
1991/92: Cribra orbitalia and dental hypoplasia in prehistoric and
historic Spanish populations. J. of Hum. Ecology 2/3: 281–294.
UBELAKER H. D. 1991: Ecology of porotic hyperostosis in ancient
Ecuador. Amer. J. of Phys. Anthrop., supplement 12: 179.
UBELAKER H. D., 1978: Human skeletal remains. Excavation,
analysis, interpretation. Aldine Publi., Chicago.
UBELAKER H. D., 1990: Porotic hyperostosis in prehistoric
Ecuador. In: P. L. Stuart-Macadam, S. Kent (Eds.): Diet,
Demography and Disease: Changing Perspectives on Anaemia.
Pp. 202–215. Aldine de Gruyter Press, New York.

Cribra Orbitalia in Medieval Populations from Ukraine

WALKER P. L., 1986: Porotic hyperostosis in a marine-dependent
California Indian population. Amer. J. of Phys. Anthrop. 69:
345–354.
WELCHER H., 1885: Cribra orbitalia. Archive für Anthropologie
17: 1–98.
WOOD J. W., MILNER G. R., HARPENDING H. C., WEISS K.
M., 1992: The osteological paradox: problems of inferring prehistoric
health from skeletal samples. Curr. Anthrop. 33: 343–370.

ZEMBRZUSKI K., 1981: Pasożyty jelitowe. Przegląd
Epidemiologiczny 35: 159–165.
ZEMBRZUSKI Z., DYMOWSKA Z., 1980: Pasożyty jelitowe.
Przegląd Epidemiologiczny 34: 217–222.

Janusz Piontek
University of Poznań, Institute
of Anthropology
Department of Human Evolutionary Biology
ul. Fredry 10
61-701 Poznań, Poland
E-mail: piontek@main.amu.edu.pl
Sergiej Segeda
Institute of Archaeology
Ukrainian Academy of Science
Kiev, Ukraine
Blandyna Jerszyńska
University of Poznań, Institute
of Anthropology
Department of Human Evolutionary Biology
ul. Fredry 10
61-701 Poznań, Poland

179

