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3.5. The Origin of Syphilis
4. Summary and Conclusions
Summary
This chapter provides an introduction to palaeopathology ( paleopathology), or the study
of disease in the remains of humans (and other animals) from archaeological sites. A
subdiscipline of bioarchaeology (bioarcheology), itself a subdiscipline of archaeology
and also anthropology, it aims to reconstruct the history of disease over long periods of
time by placing biological evidence within cultural context to explain the patterning
seen.
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It is multidisciplinary by nature and uses a variety of analytical methods, from visual or
macroscopic analyses to ancient pathogen DNA assessment.
The text provides a history of study, key issues that scholars are currently contending
with, examples of research in the field, and controversies that are being discussed.
Section 1 is a brief overview of what palaeopathology is and how it is studied with its
limitations, and provides a backdrop to the sections 2 and 3 where specific research on
human remains is now discussed, followed by controversial and often long-standing
debates.
1. Palaeopathology: The Discipline and How It is Studied (Roberts)
1.1. Definitions

It is a truism to say that every living person in the world today has suffered, or will
suffer, a health problem, and this can be said to be true of the past. Being ill affects our
very existence and our ability to function as part of any society, again a truism for our
ancestors. It can therefore be argued that palaeopathology (paleopathology) provides an
extremely relevant window on past experience of disease and its impact on the history
of the world.
However, we should remember that the perception of health and disease in any
individual or population will vary, and has varied, throughout time. Today the World
Health Organisation defines health as ‘a state of complete physical, mental and social
well-being, and not merely the absence of disease or infirmity’. However, even today
different cultures can view disease within their communities very differently and may
even see some diseases as a “normal” part of their lives.
This is why using medical anthropological studies that consider the health of people
living “traditionally” provide useful data to help understand palaeopathological data,
even though they are distanced in space and time from our ancestors.
It should also not be forgotten that humans are extremely good at adapting to changing
situations, and evidence of health and disease illustrate individual and group abilities to
adapt to their environment, however beneficial (or not) that environment is to healthy
living.
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Figure 1. Pathological bone (depressions in the surface of the vertebral bodies indicate
the intervertebral disk has degenerated, probably because of age)

Palaeopathology essentially can be defined as the study of (logos) ancient (palaeo)
suffering (pathos) in both humans and other animals. It is a discipline that aims to trace
the origin, evolution and history of disease over long periods of time through
pathological changes which represent diseases suffered in life and observed in human
remains buried at archaeological sites (Figure 1) .
This evidence of both acute injuries and chronic illnesses tells us a great deal about how
individuals and populations experienced various challenges to their health.
The data provide direct primary information about disease in the past, and they are
interpreted in conjunction with contemporary descriptions or representations of disease
from documentary and iconographic data, where available.
However, for those parts of history where there are no written or illustrative records,
human skeletal remains furnish the only evidence that can be used to reconstruct the
history of disease. By studying disease in our ancestors’ remains, a deep time
perspective can be achieved.
1.2. Palaeopathology in Bioarchaeology and Medical History

Palaeopathology is a subdiscipline of bioarchaeology, and bioarchaeology comprises the
overall study of human remains from archaeological sites. It should be noted that, as per
the North American definition, bioarchaeology incorporates only human remains, but
many regions of the world, especially Europe, consider that bioarchaeology deals with
the study of any biological remains, including those of humans.
In the UK, bioarchaeology is considered a part of Archaeology, and in North America it
is seen as a part of physical or biological anthropology in Anthropology.
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Bioarchaeology encompasses the study of demography, and normal and abnormal
variation seen in human remains, the latter of which is essentially palaeopathology.
Demographic aspects of bioarchaeology involve the determination of age at death and
sex of excavated human remains (see below Section 2.1) to see at what age people died
and whether that differed by sex.
Focusing on features that reflect normal variation, this includes taking measurements,
for example to determine stature, and recording ‘non-metric’ or ‘epigenetic traits’, or
abnormalities in the detailed structure of the skeleton (Figure 2).
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Palaeopathology can also justifiably be regarded as a part of the study of medical
history, whose scholars focus primarily on documentary and iconographic evidence for
disease.
It can be argued that palaeopathology is as much a part of archaeological study as
archaeology is of palaeopathology. Neither can stand independently of the other.
The ultimate aim in understanding the past is to use data derived from all forms of
archaeological evidence, whether those are artifacts, structures or environmental
evidence, including human remains. It is of key importance to use all these sources of
information, including palaeopathology.

Figure 2. Non-metric trait/normal variation in the skeleton (bregma bone in skull)
1.3 Palaeopathology in Higher Education and ‘Contract Archaeology’
Palaeopathology is a global discipline potentially practiced anywhere where human
remains are excavated from archaeological sites, but it is less advanced where relevant
training in it is lacking, such as in the developing world. As a discipline,
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palaeopathology ‘exists’ in the developed world mainly in two spheres, that of higher
education and ‘contract archaeology’.
In higher education, this may consist of research within institutions both in the ‘field’
(research based excavations – see 2.5, or work using museum skeletal collections – see
Section 2.2) and/or in the laboratory (analyzing skeletons and samples thereof).
Palaeopathology is taught at both undergraduate and postgraduate levels in many
universities as part of archaeology and anthropology degrees and even as options in
other disciplines such as biology.
At postgraduate level, it may be in the form of masters level one year taught courses (as
in the UK), which have developed in the late 20th century, but also as PhD studies.
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Furthermore, shorter courses in palaeopathology have also provided intense periods of
training in various countries, particularly again in the UK.
Palaeopathology is also studied as part of the ongoing archaeological excavation
process that is undertaken all around the world by specialist contract archaeology units
in advance of modern building developments.
In many instances, human remains are discovered, excavated and studied as part of the
archaeological site report; part of that study includes recording the evidence for disease.
1.4 History of Development of Palaeopathology and Its Infrastructure

Palaeopathology has had a long history stretching back to the 17th century, although
most early work focused on animal remains (Figure 3). It was not until the 19th century
that scholars focused on human remains.
Most of those early scholars were medically trained or worked in dentistry, anatomy or
nursing, with little understanding of the archaeology of the site from which the remains
derived; this often led to an absence of contextualization of the palaeopathological data,
i.e. using the context of the remains to explain the findings.
In more recent times, i.e. latter half of the 20th century and into the 21st, most people
working in the field are archaeologically or anthropologically trained, thus rectifying the
lack of a contextual approach of earlier times.
Early studies also focused on individual skeletons or mummies, but more recent work
has taken a ‘population’ based approach, where groups of individuals are considered,
thus shedding a more realistic light on disease history in populations from different
temporal and geographic contexts.
The field has developed at different rates around the world and this is most likely
affected by the availability of training (see above Section 1.3), and also excavated
remains to study as a result of, and in advance of, modern developments.
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Figure 3. Pathological animal bone (fracture to distal end of a sheep/goat bone)

While the American Association of Physical Anthropologists has been established since
1913, representing members with a wide range of interests in ‘physical anthropology’
including palaeopathology, the Paleopathology Association has existed since 1973
solely for those members whose interests lie in palaeopathology.
Its motto is mortui viventes docent (‘the dead teach the living’), which reflects the
relevance of the past to the present, helping us understand why we are what we are
today.
In addition to member organizations, regular conferences, seminars, and specialist
conferences bring scholars together regularly, and work is published mainly in the
American Journal of Physical Anthropology, Journal of Archaeological Science and the
International Journal of Osteoarchaeology, with the new International Journal of
Palaeopathology devoted solely to palaeopathology launched in 2011.
1.5 Types of Human Remains Studied

The majority of scholars working in palaeopathology focus their attentions on skeletal
remains (bones and teeth) because these are the human remains that are most commonly
preserved and excavated from archaeological sites.
Deliberate disposal of the dead is a unique human attribute and has been evident for
thousands of years. In early periods of time in Britain, for example the Palaeolithic
(10,500-8000 BC), individuals were typically buried in caves.

In later periods, larger numbers of burials are found in collective burial sites, including
Neolithic chambered tombs (4000-2500 BC) and Bronze Age barrows (2600-800 BC).
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In much later periods of time, discrete burials in organized urban cemeteries dominate
the Roman period (AD 43-410), rural cemeteries with pagan and Christian burials
(Figure 4), some accompanied by grave goods, in the early medieval period (c.410c.1050 AD), and from the 11th century through to the 19th century, late and postmedieval large, mainly urban, cemeteries dominate the burial tradition.
It is often urban cemeteries more than rural ones dated to the Roman and late and postmedieval periods that are excavated. This reflects the fact that most modern
developments are in urban contexts.
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From the Roman period onwards, written records may aid in final interpretations of the
human remains studied, especially in fairly recent periods such as post-medieval
Britain, where contemporary records may be available for individual burials (e.g. the
Christchurch, Spitalfields crypt population in London; see also Sections 2.1 and 3.2).

Figure 4. Early medieval burial from the Bowl-Hole cemetery at Bamburgh Castle,
Northumberland, England
Inhumed burials of course comprise the majority of human remains for studies of
palaeopathology, but for some periods of time in Britain, for example during the Bronze
and Iron Ages (late 800BC-100 AD), Roman and early medieval periods, cremation was
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practiced. Any disease that can affect the skeleton can potentially be observed in
skeletal remains.
However, analyzing cremated bone is not as informative with regard to palaeopathology
because of the fragmented nature of the remains. In some parts of the world, the
environmental conditions are such that whole bodies may be preserved. This includes
arid desert environments preserving mummies in Egypt and north-west China, the frigid
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Arctic that maintains bodies in a frozen condition (e.g. the victims of the 19th century
Franklin expedition), and waterlogged conditions in peat bogs in north-west Europe that
have yielded the famous ‘bog bodies’ (e.g. in Denmark). Studying evidence of
pathological changes in preserved bodies has a key advantage over the study of
skeletons because any disease affecting the soft tissues of the body may be identified. It
may also be possible to identify the presence of disease by analyzing the contents of
preserved feces (coprolites) deposited at specific sites or as part of the intestinal
contents of the bodies; this might be through the presence of preserved eggs of parasites
such as roundworm and whip worm.
-
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Anthropology and Osteoarchaeology. Oxford, British Archaeological Reports. Int. Series 1743, pp. 1725. [Emphasises that numerous diseases cause entheseal changes, and these should not be interpreted as
activity-related].

Henderson C, Mariotti V, Pany-Kucera D, Perréard-Lopreno G, Villotte S, Wilczak C. (2010). Scoring
entheseal changes: proposal of a new standardised method for fibrocartilaginous entheses. [Online].
Poster presented at the 18th European Meeting of the Paleopathology Association, Vienna, Austria 23rd–
26th of August 2010. [Consulted on 12th October 2010]. Available from: https : / / w w w . uc . pt / en /
cia / msm / Vienna201 0 . pdf. [New standardized method for recording entheseal changes for
fibrocartilaginous enthuses, based on their anatomy].
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Henderson J. (1987). Factors determining the state of preservation of human remains. In: A Boddington,
AN Garland, and RC Janaway (eds): Death, decay, and reconstruction: approaches to archaeology and
forensic science. Manchester, Manchester University Press, pp. 43-54. [Paper describing the many
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Hillson S. (2008.) Dental pathology. In MA Katzenberg, SR Saunders (eds): Biological anthropology of
the human skeleton. 2nd edition. New York, Wiley-Liss, pp. 301-340. [This chapter offers basic details
regarding the analysis of teeth recovered in archaeological contexts].
Hillson S, Bond S. (1997). Relationship of enamel hypoplasia to the pattern of tooth crown growth: a
discussion. American Journal of Physical Anthropology 104: 89-103. [This study revealed that tooth
enamel is not produced in a linear manner, making the calculation of age of occurrence of hypoplastic
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Hoppa RD. (2000). Population variation in osteological aging criteria: an example from the pubic
symphysis. American Journal of Physical Anthropology 111: 186-191. [This paper gives an example of
variation in ageing rates between two independent skeletal samples and a reference sample, upon which
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populations].

Howe GM. 1997. People, environment, disease and death. Cardiff, University of Wales Press. [medical
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Hummel S. (2003). Ancient DNA typing: Methods, strategies and applications. Berlin, Springer-Verlag.
[A comprehensive text on the historical and contemporary analysis of ancient DNA].
Humphrey LT, Bocaege E. (2008). Tooth evulsion in the Maghreb: Chronological and geographical
patterns. African Archaeological Review 25: 109-123. [A literature review of deliberate tooth removal in
prehistoric skeletons from North Africa].
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NubianConference2010 / Abstracts / Iacumin, % 20P . % 20 a n d % 20Di % 20Matteo , % 20A . . pdf
(accessed January 2011). [This abstract details preliminary stable isotope results for skeletons from
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Jakob T. (2010a). A Bioarchaeological Appraisal of the Human Skeletal Remains from Al Khiday 2,
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August 2010. http : / / w w w . nubiansociety . org / PDF / N ubianConference2010 / Abstracts / Jakob, %
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Jakob T. (2010b). A palaeopathological study of the human skeletal remains from Al Khiday 2, Central
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patterns of demographic and palaeopathological data].
Jakob T. (2010c). Evidence for dental modification in prehistoric central Sudan. Abstract submitted to the
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Reconstruction of Activity. In Grauer A. (ed.): Companion to Paleopathology. Wiley/Blackwell.
[Overview of recent advances in research into activity-related stress focusing on aims for the future of the
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Musculoskeletal Stress Markers (MSM): limitations and achievements in the reconstruction of past
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Katzenberg MA. (2000). Stable isotope analysis: A tool for studying past diet, demography, and life
history. In MA Katzenberg, SR Saunders (eds): Biological anthropology of the human skeleton. New
York, Wiley-Liss, Inc., pp. 305-321. [Useful overview of stable isotope analysis and its application to
biological anthropology. Includes a discussion of some key work in palaeodiet].
Kelley MS, Micozzi M. (1984). Rib Lesions in Chronic Pulmonary Tuberculosis. American Journal of
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Kennedy DW. (2004). Pathogenesis of chronic rhinosinusitis. Annals of Otology Rhinology and
Laryngology 113(5): 6-9. [Describes how rhinosinusitis develops]
Kern RC, Conley DB, Walsh W, Chandra R, Kato A, Tripathi-Peters A, Grammer LC, and Scheimer RP.
2008. Perspectives on the etiology of chronic rhinosinusitis: An immune barrier hypothesis. American
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factors/allergies in the aetiology of maxillary sinusitis].
Kiple KF (ed). (1993). The Cambridge world history of human disease. Cambridge, Cambridge
University Press. [Edited volume with a transdisciplinary approach to human disease, with perspectives
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Klaus HD, Tam ME. (2009). Contact in the Andes: Bioarchaeology of systemic stress in colonial
Mórrope, Peru. American Journal of Physical Anthropology 138: 356-368. [This paper discusses
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Klepinger LI. (2006). Fundamentals of forensic anthropology. New Jersey, Wiley-Liss. [This book covers
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ethnicity and stature estimation, and the interpretation of skeletal trauma.].
Klossek JM, Kauffman-Lacroix C, and Dufour X. (2005). Fungal infection and rhinosinusitis. 12th
Parisian Meeting of Allergy. Paris, France, Editions Scientifiques Medicales Elsevier, pp 25-28. [A
review of the different forms of fungal infections resulting in sinusitis].
Larsen CS. (1997). Bioarchaeology. Interpreting behavior from the human skeleton. Cambridge,
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be reflected in the human skeleton].
Lauretani F, Bandinelli S, Griswold M, Maggio M, Semba R, Guralnik J, Ferrucci L. (2008).
Longitudinal changes in bone density and geometry in a population-based study. Journal of Bone and
Mineral Research 23: 400-408. [Effect of the aging process on cross-sectional geometry].

Lewis ME, Roberts CA, and Manchester K. (1995). Comparative study of the prevalence of maxillary
sSinusitis in Late Medieval urban and rural populations in Northern England. American Journal of
Physical Anthropology 98: 497-506. [An analysis of the prevalence of maxillary sinusitis in two nearby
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prevalence of sinusitis].
Magilton JR, Lee F, Boylston A (eds). (2008). ‘Lepers outside the gate’. Excavations at the cemetery of
hospital of St James and St Mary Magdalene, Chichester, 1986-87 and 1993. York: Council for British
Archaeology, Research Report 158 and Chichester Excavations Vol 10. [Monograph of authored chapters
describing the archaeology, history and skeletal evidence from a medieval English leprosy hospital]

Manchester K, Roberts CA. (1989). The palaeopathology of leprosy in Britain: A Review. World
Archaeology 21: 265-272. [Paper describing the evidence for leprosy in skeletal remains, including a
commentary on leprosy hospitals in Britain in the medieval period]
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Mann RW, Murphy SP. (2005). Regional atlas of bone disease. A guide to pathological and normal
variation in the skeleton. Springfield, Ill., Charles C. Thomas. [An overview of normal and abnormal
human skeletal anatomy].
Marota I, Fornaciari G, Rollo F. (1998). Hepatitis E virus (HEV) RNA sequences in the DNA of Maria of
Aragon (1503-1568): paleopathological evidence or anthropological marker? Journal of Paleopathology
10(2): 53-58. [Paper describing bimolecular detection of the hepatitis E virus in a 16th century mummy]
Matos V, Santos AL. (2006). On the trail of pulmonary tuberculosis based on rib lesions: Results from the
Human Identified Skeletal Collection from the Museu Bocage, Lisbon, Portugal. American Journal of
Physical Anthropology 130: 190-200. [An attempt to determine the relationship of rib lesions to
tuberculosis by examing a skeletal population with known cause of death].
Mays S. (2010). The archaeology of human bones. 2nd edition. London, Routledge. [Textbook on basic
bone and dental anatomy, as well as generic methods on sex and age estimation, and disease diagnosis].
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Meindl RS, Lovejoy CO, Mensforth RP. (1983). Skeletal age at death: accuracy of determination and
implications for human demography. Human Biology 55: 73-87. [This paper presents a test of the
multifactorial method of age at death determination in adults, with results indicating that seriating
skeletons and using as many methods of age determination as possible yields better results. The results
are discussed in terms of the consequences for population profiles and subsequent interpretation].
Merrett D. (2004). Maxillary Sinusitis among the Moatfield People. In RF Williamson, and S Pfeiffer
(eds): Bones of the ancestors: The archaeology and osteobiography of the Moatfield Ossuary. Ottawa:
Canadian Museum of Civilization, pp 241-261. [Presents the prevalence rates for maxillary sinusitis for a
Canadian skeletal population].
Merrett D, Pfeiffer S. (2000). Maxillary sinusitis as an indicator of respiratory health in past populations.
American Journal of Physical Anthropology 111: 301-318. [An analysis of the prevalence of maxillary
sinusitis from a Canadian Hunter-gatherer group, which suggests that, in spite of the relatively healthy
lifestyle, exposure to smoke indoors was likely responsible for a relatively high prevalence of sinusitis].
Møller-Christensen V. (1961). Bone changes in leprosy. Copenhagen, Munksgaard. [Describes the
evidence of leprosy seen in skeletons from a medieval leprosy hospital in Denmark]
Møller-Christensen V. (1978). Leprosy changes of the skull. Odense, Odense University Press. [Describes
the evidence of leprosy seen in skulls from a medieval leprosy hospital in Denmark]
Murphy EM, Chistov YK, Hopkins R, Rutland P, Taylor GM. (2009). Tuberculosis among Iron Age
individuals from Tyva, South Siberia: Palaeopathological and biomolecular findings. Journal of
Archaeological Science 36: 2029-2038. [Paper describing tuberculosis in Siberia]
O’Higgins P, Jones N. (1998). Facial growth in Cercocebus torquatus: An application of threedimensional geometric morphometric techniques to the study of morphological variation. Journal of
Anatomy 193: 251-272. [Use of geometric morphometric analysis to look at shape in the face of a type of
mangabey monkey]
Ortner D. (2003). Identification of pathological conditions in human skeletal remains. San Diego,
Academic Press. [Encyclopedia of pathological conditions and their identification and differential
diagnosis in human skeletal remains].
Oyhenart E, Torres M, Quintero F, Luis M, Cesani M, Zucchi M, Orden A. (2007). Nutritional status and
body composition of poor children in the outlying neighborhoods of La Plata, Argentina. Revista
Panamericana de Salud Pública 22: 194-201. [Childhood bone strength in relation to nutritional status].

Palfi G, Dutour O, Deak J, Hutas I (eds). (1999). Tuberculosis. Past and present. Budapest/Szeged,
Golden Book Publishers and Tuberculosis Foundation. [Edited volume of papers about TB from a
clinical, historical, and palaeopathological point of view, with bioarchaeological evidence to date]
Pearson OM, Lieberman DL. (2004). The aging of Wolff’s “Law”: Ontogeny and response to mechanical
loading. Yearbook of Physical Anthropology 47: 63-99. [Critical evaluation of Wolff’s law].
Pinhasi R, Mays S. (eds). (2008). Advances in human palaeopathology. New York, Wiley. [Edited
volume on recent developments in the study of human paleopathology from analytical topics to
subsequent diagnosis and interpretation of disease in human remains].
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Powell ML, Collins DC (eds). (2005). The myth of syphilis: the natural history of treponematosis in
North America. Gainesville, FL, University Press of Florida. [Book describing the evidence for
treponemal disease in North America and the ongoing debates about its origin and history]
Reid AH, Fanning TG, Hultin JV, Tubenberger JK. (1999). Origin of the 1918 “Spanish” influenza virus
hemaglutinin gene. Proc. Nat. Acad. Sci. USA 96: 1651-1656. [Paper describing biomolecular evidence
for the influenza virus]
Reid HF, Smith KR, and Sherchand B. (1986). Indoor smoke exposures from traditional and improved
cookstoves: Comparisons among rural Nepali women. Mountain Research and Development 6: 293-304.
[Paper describing the health effects of exposure to indoor smoke in Nepal]
Resnick, D, Niwayama G. (1976). Radiographic and pathologic features of spinal involvement in diffuse
idiopathic skeletal hyperostosis (DISH). Radiology 119: 559-568. [A key paper describing the
radiographic and pathologic features of DISH, as well as criteria for differential diagnosis].
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Ribot I. Roberts CA. (1996). A study of non-specific stress indicators and skeletal growth in two
mediaeval subadult populations, Journal of Archaeological Science 23: 67-79. [A comparison of several
stress indicators and their effect on bone growth in non-adult skeletons in early and late medieval skeletal
populations].

Riojas-Rodriguez H, Romano-Riquer P, Santos-Burgoa C, and Smith KR. (2001). Household firewood
use and the health of children and women of Indian communities in Chiapas, Mexico. International
Journal of Occupational and Environmental Health 7: 44-53. [Paper describing the healht effects of
mothers and children being exposed to smoke in Mexico]
Roberts C. (2000). Trauma in biocultural perspective: past , present and future work in Britain. In M Cox,
S Mays (eds): Human osteology in archaeology and forensic science. London, Greenwich Medical
Media, pp. 337-356. [Paper describing how trauma can be studied and interpreted in bioarchaeology]
Roberts CA. (2000). Infectious disease in biocultural perspective. Past, present and future work in Britain.
In M Cox, S Mays (eds.): Human Osteology in archaeology and forensic science. London, Greenwich
Medical Media, pp. 145-162. [Paper describing how infections can be studied and interpreted in
bioarchaeology]
Roberts CA. (2007). A bioarcheological study of maxillary sinusitis. American Journal of Physical
Anthropology 133(2):792-807. [An examination of the prevalence of maxillary sinusitis in populations,
primarily from the United States, but also including samples from Christchurch, Spitalfields, England,
and Kulubnarti, Sudan].

Roberts CA. (2009). Human remains in archaeology: a handbook. York, Council for British
Archaeology. [This book provides overall guidance on the treatment of human remains from excavation
to subsequent analysis in the laboratory].
Roberts CA, Boylston A, Buckley L, Chamberlain AC, and Murphy EM. (1998). Rib lesions and
tuberculosis: the palaeopathological evidence. Tuber Lung Dis 79(1): 55-60. [Paper describing the
evidence of rib lesions in palaeopathology and what they might mean in terms of aetiology]
Roberts CA, Buikstra JE. (2003) (or 2008 paperback edition). The bioarcheology of tuberculosis: a global
view on a re-emerging disease. Gainesville, Florida, University Press of Florida. [This book is of extreme
importance to those interested in past and recent research on tuberculosis, with a particular emphasis on
bioarchaeology].

Roberts CA, Cox M. (2003). Health and disease in Britain: from prehistory to the present day. Stroud,
Gloucestershire, Sutton Publishing. [A comprehensive analysis of published and unpublished data from
more than 300 British archaeological sites that discusses evidence for health and disease in different time
periods].
Roberts CA, Ingham S. (2008). Using ancient DNA analysis in palaeopathology: a critical analysis of
published papers with recommendations for future work. International Journal of Osteoarchaeology
18:600-613. [Paper describing a study of published papers on ancient pathogen DNA analysis, and an
assessment of their quality, with recommendations for future work]
Roberts C, Manchester K. (2010). The archaeology of disease (3rd edition). Paperback. Stroud,
Gloucestershire, The History Press. [This book outlines the changes disease causes in skeletons, including
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congenital conditions, metabolic, treponemal and neoplastic disease, among others, and their
interpretation within a socio-cultural and historical context.].
Roberts C, Lewis M, Manchester K (eds). (2002). The past and present of leprosy. Archaeological,
historical, palaeopathological and clinical approaches. British Archaeological Reports (International
Series) 1054. Oxford, Archaeopress. [An edited volume of papers on a range of subjects related to
leprosy, including palaeopathological evidence from a global perspective]
Rogers J, Waldron T. (1995). A Field Guide to Joint Disease in Archaeology. Chichester, Wiley. [A guide
to recognising, recording and interpreting evidence for joint disease in skeletal remains]
Rogers J, Waldron T. (2001). DISH and the monastic way of life. International Journal of
Osteoarchaeology 11: 357-365. [ Paper describing the supposed link between DISH and monastic
communities]
Ruff CB, Larsen CS, Hayes CW. (2005). Structural changes in the femur with the transition to agriculture
on the Georgia coast. American Journal of Physical Anthropology 64: 125-136. [Use of cross-sectional
geometry to study the transition to agriculture in the New World].
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Salvatori Usai DS, Magzoub MK, Campana N. (2010). Archaeological evidence at Al Khiday – new
insight on the prehistory and history of Central Sudan. Abstract submitted to the 12th International
Conference for Nubian Studies, London 1st-6th August 2010 http : / / w w w . nubiansociety . org / PDF /
NubianConference2010 / Abstracts / Salvatori, %20S. ,% 20Usai , % 20D. ,% 20Magzoub, % 20M. %
20K. , % 2 0and % 20N. % 20Campana.pdf (accessed January 2011). [Results from the ongoing
excavations at Al Khiday, a multi-period settlement and cemetery].
Santos AL, Roberts CA. (2006). Anatomy of a serial killer: Differential diagnosis of tuberculosis based
on rib lesions of adult individuals from the Coimbra identified skeletal collection, Portugal. American
Journal of Physical Anthropology 130: 38-49. [An examination of the link between tuberculosis and rib
lesions through the examination of a population with known causes of death].

Saunders SR, Herring A (eds). (1995). Grave reflections: Portraying the past through cemetery studies.
Toronto, Canadian Scholars’ Press, Inc. [This edited volume presents case studies of archaeological
skeletal samples from various cemeteries, and the interpretations drawn, including health data. Some
chapters compare skeletal data to documentary evidence to support hypotheses or analyse any
inconsistencies].
Selye H. (1955). Stress and disease. The Laryngoscope 65:500-514. [An early study on how stress can
negatively affect the human body].
Slice DE. (2007). Geometric morphometrics. Annual Review of Anthropology 36: 261-281. [Review of
use of geometric morphometric analysis in anthropology]
Steckel RH, Rose JC (eds.). (2002). The backbone of history. Health and nutrition in the Western
Hemisphere. Cambridge, Cambridge University Press [Documents health over time in the Western
Hemisphere (Americas) from over 12,000 skeletons from a number of sites, placing the skeletal data in
context]

Stevens SD, Strand Viðarsdóttir U. (2008). Morphological changes in the shape of the non-pathological
bony knee joint with age: A morphometric analysis of the distal femur and proximal tibia in three
populations of known age at death. International Journal of Osteoarchaeology 18: 352-371. [Study of the
pathological knee joint using geometric morphometric analysis]
Stone AC. (2008). DNA analysis of archaeological remains. In MA Katzenberg, SR Saunders (eds):
Biological anthropology of the human skeleton. 2nd edition. New York, Wiley-Liss, pp. 464-483. [Chapter
giving a review of analyzing ancient DNA from skeletal and mummified remains]
Stuart-Macadam PL. (1989). Nutritional deficiency diseases: a survey of scurvy, rickets, and irondeficiency anemia. In MY İşcan, Kennedy KAR (eds): Reconstruction of life from the skeleton. New
York, Alan R. Liss, pp. 201-222. [A study that attributed cribra orbitalia and porotic hyperostosis to the
same factors, but also surveys other metabolic bone diseases in bioarchaeology].
Sullivan A. (2005). Prevalence and etiology of acquired anemia in Medieval York, England. American
Journal of Physical Anthropology 128: 252-272. [This article presents evidence for cribra orbitalia
according to status, and attempts interpretations of the high prevalence seen in Medieval York].
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Taylor M, Rutland P, Molleson T. (1997). A sensitive polymerase chain reaction method for the detection
of Plasmodium species in ancient human remains. Ancient Biomolecules 1: 192-203. [Paper describing
detection of malaria in skeletal remains using ancient DNA analyis]
Taylor GM, Blau S, Mays S, Monot M, Lee OY-C, Minnikin DE, Besra GS, Cole ST, Rutland P. (2009).
Mycobacterium leprae genotype amplified from an archaeological case of lepromatous leprosy in Central
Asia. Journal of Archaeological Science 36: 2408-2414. [Paper describing detection of DNA of leprosy
in a skeleton]
Temple DH. (2010). Patterns of systemic stress during the agricultural transition in prehistoric Japan.
American Journal of Physical Anthropology 142: 112-124. [This study compares prevalence rates for
cribra orbitalia and enamel hypoplasia between Japanese populations with different subsistence patterns].
Ubaldi M, Luciani S, Marota I, Fornaciari G, Cano RJ, Rollo F. (1998). Sequence analysis of bacterial
DNA in the colon of an Andean mummy. American Journal of Physical Anthropology 107: 285-295.
[Paper describing detection of bacterial DNA in a mummy]
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Usai D, Salvatori S, Iacumin P, Di Matteo A, Jakob T, Zerboni A. (2010). Excavating a unique preMesolithic cemetery in Central Sudan. Antiquity 84 (project gallery) http : / / antiquity . ac . uk / projgall
/ usai323 / (accessed January 2011). [A summary of the excavations of a cemetery and settlement used
during different prehistoric and historic phases. The importance of the cemetery lies in its age and unusual
burial rite, with the majority of individuals deliberately placed on their front/prone].
Vicente-Rodriguez G, Ara I, Perez-Gomez J, Dorado C, Calbet J. (2005). Muscular development and
physical activity as major determinants of femoral bone mass acquisition during growth. British Journal
of Sports Medicine 39: 611-616. [Muscle mass, activity and cross-sectional geometry].
Villotte S, Castex D, Couallier V, Dutour O, Knüsel CJ, Henry-Gambier D. (2010b). Enthesopathies as
occupational stress markers: Evidence from the upper limb. American Journal of Physical Anthropology
142: 224-234. [Entheseal changes as indicators of heavy manual labor in identified collections].
Von Hunnius TE, Yang D, Eng B, Waye JS, Saunders SR. (2007). Digging deeper into the limits of
ancient DNA research on syphilis. Journal of Archaeological Science 34: 2091-2100. [Paper describing
how problematic detecting ancient DNA of syphilis in skeletal remains and why this is so]

Waldron T. (1985). DISH at Merton Priory: evidence for a "new" occupational disease? British Medical
Journal 291:1762-1763. [Important paper which first linked monasticism, obesity, and DISH in the
archaeological record].

Waldron T. (1994. Counting the dead. The epidemiology of skeletal populations. Chichester, Wiley. [This
book is a valuable approach to the introduction of epidemiological concepts in the analysis of human
skeletal remains].
Walker PL. (2008). Bioarchaeological ethics: a historical perspective on the value of human remains. In
MA Katzenberg, SR Saunders (eds): Biological anthropology of the human skeleton. New York, WileyLiss, pp. 3-40. [Chapter reviewing ethical issues associated with archaeological human remains]
Walker, PL and Cook, DC (1998). Brief communication: Gender and sex: Vive la difference. American
Journal of Physical Anthropology 106: 255–259. [Discusses the importance of differentiation between the
words sex and gender in bioarchaeological studies].

Walker PL, Bathurst RR, Richman R, Gjerdrum T, Andrushko VA. (2009). The causes of porotic
hyperostosis and cribra orbitalia: A reappraisal of the iron-deficiency-anemia hypothesis. American
Journal of Physical Anthropology 139: 109-125. [A seminal study, this article explores different
aetiologies for commonly found stress indicators and concludes that a lack of Vitamin B12 was more
likely to have caused cribra orbitalia and porotic hyperostosis than iron-deficiency. This has major
implications for the interpretation of acquired anemia in past populations].

Watts R. (2010). Non-specific indicators of stress and their association with age at death in medieval
York: Using stature and vertebral neural canal size to examine the effects of stress occurring during
different periods of development. International Journal of Osteoarchaeology, early view. [This study
uses a previously little studied stress indicator to evaluate levels of stress occurring at different periods of
childhood development].
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Webb E, Thomson S, Nelson A, White C, Koren G, Rieder M, Van Uum S. (2010). Assessing individual
systemic stress through cortisol analysis of archaeological hair, Journal of Archaeological Science 37:
807-812. [The authors evaluate stress levels in past populations by using chemical analysis of hair
samples].
White TD, Folkens PA. (2005). The human bone manual. Burlington, MA, Elsevier. [This is a
fundamental introductory book to the study of human skeletal remains, providing excellent details on
human skeletal anatomy].
Wood JW, Milner GR, Harpending HC, Weiss KM. (1992). The osteological paradox. Problems of
inferring health from skeletal samples. Current Anthropology 33(4): 343-370. [This important paper
focuses on the limitations of the interpretation of individual and population health in past populations].
Wright LE. (1990). Stresses of conquest: a study of Wilson bands and enamel hypoplasia in the Maya of
Lamanai, Belize, American Journal of Human Biology 2: 25-35. [A study investigating key episodes of
stress in the form of enamel hypoplasia in children from archaeological populations in Guatemala].

U
SA NE
M SC
PL O
E –
C EO
H
AP LS
TE S
R
S
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