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Skeletons show rickets struck the Medici family
Indoor life and poor nutrition condemned the children of Florence's rulers to bone disease.
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As the wealthy rulers of Tuscany and patrons of Leonardo da Vinci and Galileo, the
Medicis were the 'first family' of the Italian Renaissance.

But all their wealth could not buy good health for their young sons and daughters. A
study1 of the skeletons of nine Medici children born in the sixteenth century shows
that they had rickets, a vitamin D deficiency that causes bones to become soft and
even deformed. What’s more, the disease was partially a result of the privileged
upbringing these children enjoyed, which in particular led them to stay mostly
indoors.

Rickets is usually associated with poverty and living in heavily polluted, close-built
cities where there is little exposure to sunlight. But the Medici kids, ranging in age
from newborn to 5 years old, “belonged to a high social class. We expect these
children to be well-nourished”, says palaeopathologist Valentina Giuffra of the
University of Pisa, a co-author of the study, which was published last month in the
International Journal of Osteoarchaeology1. So “it is surprising to find this,” she
says.

Hidden in the crypt
The resting place of the children's bodies reflects their social standing — all were
found at Florence’s famed Basilica of San Lorenzo. In 2004, researchers pried what
they thought was an ornamental marble disc out of the cathedral’s floor, and
discovered that it was actually a trap door leading to a crypt containing eight of the
nine skeletons. The ninth was found in a nearby tomb.

An examination of the bones, both visually and by X-ray, showed that six of the nine
children bore convincing signs of rickets, including curved arm and leg bones — the
result of trying to crawl or walk on abnormally soft bones. One of the children, Filippo
(1577–1582), known as don Filippino, had a slightly deformed skull, which is depicted
in a contemporary portrait (see image at left). The study pinpoints rickets as a cause
of his condition.

Rickets is easily prevented by eating foods such as eggs and cheese, and by
spending short amounts of time exposed to sunlight, which triggers vitamin D
production. To understand why the Medici children had this avoidable illness, the
researchers analysed the nitrogen isotopes found in bone collagen, which reflect the
main source of protein in the diet. They found that most of the children were not
weaned until they were 2, in keeping with Renaissance custom. Historical texts
suggest that at that time, breast milk was supplemented with 'paps' made of soft
bread and apples. Neither cereals nor breast milk contain much vitamin D, and fruit
contains none.

Sixteenth-century thinking also dictated that infants be heavily swaddled. The Medici
children, wrapped in many heavy layers and cocooned in large, grand houses,
probably didn’t get the same amount of sunlight as their less fortunate peers.
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The bones of Filippo de' Medici, known as don
Filippino, and other young members of his family
revealed vitamin D deficiency, which caused
rickets and a swelling of Filippino's skull. (At his
death in 1582, before he turned five, his skull was
cut open in an autopsy, which explains the line
cutting across the forehead.)
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Lack of sun exposure may have contributed to the
rickets suffered in early childhood by Medici heir
don Filippino, shown here with his mother Joanna
of Austria (1547–1578).
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Even two Medici newborns showed signs of rickets, although they should have received all the vitamin D they needed before birth from
their mothers. The researchers argue that the mothers themselves might have had a low-level vitamin D deficiency because of the
heavy makeup worn by high-status women, or as a result of their frequent childbearing. Medici wife Eleanor of Toledo, for example,
bore 11 children in 14 years.

The new work is “fascinating” because scientists rarely have access to the skeletons of aristocratic children, says anthropologist Mary
Lewis at the University of Reading, a specialist in children’s skeletal diseases who was not involved in the study. She says that she is
not surprised the Medici heirs had a disease that is more often linked with living in smoggy industralized cities, where air pollution blots
out sunlight.

“Poor children were living in small houses, and they were running around outside,” she says, but elite parents “wouldn’t have wanted
their children to have tans, because that would suggest they had to go outside”.
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