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Abstract 

Osteoporosis has its origins in antiquity. Age-related bone loss has been observed in archaic and 
Medieval skeletons (especially females). Osteoporosis was a rare alteration before the 19th century. I lie 
consequences of osteoporosis (proximal femur end fractures, radius fractures and vertebral fractures) are 
very rare both in mummies and in archaic skeletal material. 
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Introduction 

The term osteoporosis was employed by pathologists in the mid- 19th century and 
was clearly distinguished from osteomalacia. But does this mean that osteoporosis did 
not exist before? Paleopathology examinations of ancient skeletons seem to indicate 
that osteoporotic fractures (vertebral fractures, femur proximal end fractures, etc.) were 
very rare. 

We cannot assess the exact incidence or the age of development of osteoporosis by 
looking into the past. The aim of this brief overview is to ascertain whether osteoporosis 
has existed for centuries or millennia. 

In osteoporosis research, bone density can be determined accurately and precisely 
by a large variety of methods, including qualitative and quantitative radiography 
(roentgenological examination, C'T scan, ultrasound scan, etc.), densitometry (single 
photon absorptiometry=SPA, dual photon absorptiometry=DPA, and dual energy X-ray 
absorptiometry=DXA), histomorphometry and biochemical assessments. The most 
frequent methods in paleopathology are radiography and histomorphometry. In addition 
to measurements of bone mineral content and trabecular bone density, the determination 
of true bone geometry and architecture should be included in paleopathology studies. 
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Prehistoric times 

The postcranial bone remains of early hominids are extremely rare (for example: 
Homo habilis 14 limbs, WOOD, 1992). This small material is completely insufficient for 
an estimation of the occurrence of osteoporosis, but the radiological examinations of the 
Australopithecinae show no structural alterations in the bones (LEAKEY et al., 1995; 
SUSMAN, 1994). 

The Neanderthals lived between 100,000 and 35,000 BP in Europe and Western 
Asia. Their limb bones differed from those of modern humans only in their tendency to 
be more robust. The cortical thickness of Neanderthal bones was 1.5 to 2.0 times 
greater (especially in the bones of the lower limbs) than in recent human samples. In 
addition, the trabecular bone density of the Neanderthals was higher than that of 
modern humans. The robusticity index of the Neanderthals was 30 to 60% greater in all 
bones of the lower limbs than in modern humans. We know of no signs of osteoporosis 
described for the Neanderthals ( T R I N K A U S , 1 9 8 3 ; T R I N K A U S and H O W E I . I . S , 1 9 7 9 ; 

T R I N K A U S a n d Z I M M E R M A N , 1 9 8 2 ) . 

K N E I S S E L et al. (1994) studied cancellous bone changes in 18 individuals from the 
early Bronze Age (4000 BP) from Lower Austria. They demonstrated that the loss of 
quantity in the cancellous bone occurred in females between the ages of 40 and 60 
years. In contrast, B E L L et al. (1996) found no age or sex differences in the amounts of 
conical bones in archeological material. F R I G O et al. (1996) found differences in bone 
density between women and men in the early Bronze Age (4200-3600 BP). 

Osteoporosis in historic times 

The radiological and DPX examinations by EKENMAN et al. (1995) revealed a 
higher bone density in the lower extremities in a population from 1300-1530 AD from 
Stockholm than in modern humans. There was no decrease in bone density in the older 
group as compared to the younger. LEES et al. (1993 and 1995) found no significant 
bone loss in women over a period of two centuries, whereas marked gender differences 
were detected by DXA. 

We have made a radiologic examination of 341 adult skeletons from the 10th- 12th 
centuries. The frequency of vertebral and femoral osteoporosis was 7.0% among men 
over 61 years, and 16.6% among senile females (JOZSA and PAP, 1996). No 
osteoporotic fractures were found in the vertebras, femora, tibias and pelvic bones. 
FARKAS et al. (1993) found only one case of osteoporosis among 294 adult skeletons 
from the 10th-12th centuries. LUZSA et al. (1988) radiographically detected only one 
case of osteoporosis, in a 39-year-old female, among 15 Hungarian royal skeletons. 
Among the Medieval Hungarian population, the incidence of osteoporosis was very low 
and osteoporotic fractures were extremely rare (FARKAS et al.. 1993; JOZSA, 1996; 
JozSA and P A P , 1996; LUZSA, 1988; P A P and S U S A , 1986; etc.). In the Hungarian 
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paleopathological literature, MOLNÁR et al. (1996) first described one case of cervical 
and one case of intertrochanteric fracture and severe osteoporosis in senile females, 
among 286 skeletons from the 10th-12th centuries. We have determined the bone 
mineral content and bone mineral density by SPA on 110 radius samples from the 10th-
12th centuries. No progressive osteoporosis was found in this material (DÓCZI et al., in 
preparation). The osteodensity and bone mineral content were higher in all age groups 
in Medieval bones than in modem humans. 

R E I M E R S et al. ( 1 9 8 8 ) histometrically determined the trabecular bone mass of 6 5 

skeletons of nonsenile prehispanic (before 1495) inhabitants of Grand Canaria. The 
authors found that 29% of the prehispanic population of Grand Canaria had 
osteoporosis. B U R R et al. ( 1 9 9 0 ) reported that the osteonal wall thickness and the 
dimensions of the osteons did not change with age in prehistoric Pecos Indians. In 
contrast, G U N N E S - H E Y ( 1 9 8 5 ) found age-related cortical bone loss among prehistoric 
Koniag Eskimos. P F E I F F E R and K I N G ( 1 9 8 3 ) demonstrated a strong dependency 
between diet and cortical bone mass among prehistoric Iroquoians. It is well confirmed 
that the bone mass loss increases with age in prehistoric populations, but this does not 
necessarily mean osteoporosis ( B E A R et al., 1 9 9 0 ; E R I C K S E N , 1 9 7 6 ; G U N N E S - H E Y , 

1 9 8 5 ; V A N - G R E V E N e t a l . , 1 9 6 9 ) . 

In some bone pathologies, such as infection, rheumatic diseases and malignant 
tumors, severe osteoporosis could not be detected in skeletons ( G U N N E S - H L - Y , 1 9 8 0 ; 

K R A M A R e t a l . , 1 9 9 0 ; L E S T E R a n d S H A P I R O , 1 9 6 8 ; T I I O U L D a n d T n o u i . D , 1 9 8 3 ; 

W E L L S , 1 9 6 2 , 1 9 6 3 ; etc.). However, severe osteoporosis was found in the skeleton of a 
young female displaying premature senescence ( H A H N and C Z A R N E T Z K I , 1 9 8 0 ) . 

In summary: the data in the anthropological and paleopathological literature 
suggest that osteoporosis and especially its consequences (i.e. osteoporotic fractures) 
were rare before the 19th century. 

Osteoporotic fractures 

The literature ( J Ö Z S A et al., 1996) details the autopsy protocols ( A L D R E D and 
S A N D I S O N , 1 9 6 2 ; B O R N , 1 9 5 9 ; BOURKL; e t a l . , 1 9 7 1 ; B R O T H W E L L e t a l . , 1 9 6 9 ; 

C O C K B U R N et al., 1975; ELLIOT-SMITH and D A W S O N , 1924; E L - N A J J A R et al., 1980; 
H E N N , 1 9 9 3 ; J Ö Z S A e t a l . , 1 9 9 6 ; K u o - L L A N G e t a l . , 1 9 8 2 ; L E W I N , 1 9 9 1 ; M O O D I E , 1 9 3 1 ; 

R U F F E R , 1921; SHAW, 1938; SMITH, 1908; W A L D R O N , 1990; W E I , 1973; W I L L I A M S , 

1927; W O O D - J O N E S , 1908; W'u, 1981), and roentgenography, CT and magnetic 
resonance examinations on more than 3000 Egyptian, Chinese, South-American, 
Eskimo, Aleutian, Canarian and European mummies (AHLSTRÖM et al., 1978; 
B R A U N S T E I N e t a l . , 1 9 8 8 ; E N D E S a n d V A R G I I A , 1 9 8 8 ; G R A Y , 1 9 6 7 , 1 9 7 3 ; H A R R I S a n d 

W E N T E , 1 9 8 0 ; H O D L E R e t a l . , 1 9 9 0 ; I I ÜBEN ER a n d P Ä H L , 1 9 8 1 ; L E W I N , 1 9 7 8 ; L E W I N e t 

al., 1990; M A R X and D ' A U R I A , 1988; M O O D I E , 1931; P I E P E R B R I N K et al., 1986). No 
osteoporosis or osteoporotic fractures were mentioned among the South-American, 
Aleutian, Eskimo, Canarian, Chinese and European mummies. Among the Egyptian 
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mummies (over 1800 eases) 6 cases of cervical and 2 cases of intertrochanteric femur 
fractures were detected, and in addition one case of pathological fracture of trochanteric 
region due to malignancy. In the literature, we found no osteoporotic (distal) radius 
fracture and few vertebral fractures. 

In skeletal material, PALES ( 1 9 3 0 ) first reported one cervical and two 
intertrochanteric fractures from the late Roman period. Later, about 20 cases of 
fractures of the proximal femur end were described (BENNIKH et al., 1 9 8 5 ; BL.RG, 1 9 7 2 ; 

H A M A D A and RlDA, 1 9 7 2 ; HUSSEIN, 1 9 5 0 ; JOZSA et al., 1 9 9 6 ; M O L N A R et al., 1 9 9 6 ; 

W E L L S , 1 9 6 4 ) . 

The paleopathological, paleoradiological and paleohistological examinations 
suggest that neither osteoporosis nor osteoporotic fractures were frequent among 
prehistoric and historic populations. 
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