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an overview of current perspectives and future directions

Abstract. Since the 1970s, archaeological research into disability has evolved into a distinct
and mature field known as the bioarchaeology of disability, characterised by specialist metho-
dologies and theoretical approaches. Particularly, research on disability within medieval
bioarchaeology has developed more extensively compared to other periods of time. This article
seeks to offer a comprehensive and critical review of the literature on the bioarchaeology of
disability with a focus on the Middle Ages. It examines the range of topics, methodologies,
theories, and definitions of disability, as well as the methods used for investigating disability.
Key research themes include various aspects of daily life, such as care, diet, the use of prosthetics,
punishment, emotional experiences, and burial practices. The theoretical bioarchaeology of
care framework has become dominant, leading to a focus on how disabled individuals were
treated in the Middle Ages with an emphasis on care-centred studies. Osteobiography is another
significant approach, often used in conjunction with the bioarchaeology of care. Social and
multifactorial models are commonly employed to define disability. The field has advanced
significantly through the application of new methods and techniques from medicine and bio-
geochemistry. The paper outlines further directions in research on medieval disability. Future
investigations are expected to broaden the scope of the above-mentioned topics, encompassing
population-level studies and comparative analyses across Europe. Another challenge is to
improve the integration of osteological analysis with historical texts to clarify which diseases
and conditions were considered disabilities in the Middle Ages. A table providing examples
of disability cases from the medieval period is included for reference.
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Historical overview of disability studies in medieval period

Disability studies in social and historical sciences have developed since the 1980s
(e.g., Kudlick 2003; Battles 2011). They were created in parallel to the growing
political awareness of people with disabilities, and the need to alter western poli-
cies to recognize their challenges and the accommodations necessary to support
them, thus both increasing their access to the workforce and their quality of life
(Barnes, Mercer 2010). Archaeological research on disability started in the 1970s
and has since flourished and become mature, with its own methodology and
theories developing a new field of study which is the bioarchaeology of disability.
Bioarchaeology as a research field emerged in the 1970s as combining archaeology
with physical anthropology in the study of human life (Buikstra 1977). In this
sense, this knowledge is used to reconstruct the identity and various spheres of
life of people from the past, including those related to disability. A unique feature
of bioarchaeological research is that it provides direct insight into what diseases or
pathological conditions significantly impaired functioning and made individuals
“disabled” or “impaired”. Therefore, the main subject of this research is cultural and
social contextualization and reconstruction of the lives of these individuals. This
approach is different to palacopathology which focuses on diseases and reconstruc-
tion of biological aspects of human life. Research on architecture or artifacts related
to disability although very valuable does not provide archaeologists with such
a direct opportunity to learn about disabilities as bioarchaeology (e.g., Sneed 2020).
Therefore, bioarchaeological research is a dynamically developing field related to
understanding disability in the past. Over the decades, studies on disability have
developed significantly and have a wide time and geographical scope; therefore, they
cover the times from the Palaeolithic to the 19th century, through Europe, Africa,
Asia to North and South America (e.g., Solecki 1971; Disability and archaeology
1999; Bioarchaeology of impairment 2017; Disability and care 2024)'.

Meanwhile, the interest in researching disability in the Middle Ages has also
grown, with early work suggesting that disabled individuals were buried in prone
position, an indicator of an anti-vampire burial in Poland (Miskiewicz 1969).
Research from the 1990s onwards has examined individuals with unique diseases,
often with exceptional social status dating back to the Middle Ages in England
(Kniisel et al. 1992; Kniisel, Goggel 1993; Kniisel 1999; Molleson 1999; Roberts
1999). Further studies brought a more comprehensive approach to the burial
customs of people with impairment in later Anglo-Saxon England (Hadley 2010)
and also contributed information and a new perspective resulting from the analysis
of written sources (Crawford 2010). These were initial and contributing studies

! Lorna Tilley provides a relatively up-to-date overview of general (i.e., not specifically medieval)
bioarchaeological research into disability and care (Tilley 2022).
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that signalled reflection on the problem of disability in the Middle Ages. Their
undoubted contribution was laying the foundations for the definition of disability
and research methods in archaeology.

A significant turning point in disability studies was the emergence of the
bioarchaeology of care as a new theoretical perspective (Tilley, Oxenham 2011).
Research has begun to focus on the interpretation of care shown to disabled people
(Slaus et al. 2012; Novak et al. 2014; Micarelli et al. 2018) including application of the
bioarchaeology of care as a theoretical framework in the medieval period (Matczak,
Kozlowski 2017; Roberts 2017). The research also covered other topics such as burial
customs (Zakrzewski et al. 2017). The third decade of the 215t century marked
a new horizon in this research and brought the greater development of population
studies on disability (Matczak et al. 2021; 2023; Bohling et al. 2022a; 2022b; 2023)
and new approaches such as application of the analysis of stable isotopes to study
diet of impaired individuals (Drtikolova Kaupova et al. 2020). The International
Journal of Paleopathology’s Special Issue on Disability and care in Western Europe
during Medieval Times: a bioarchaeological perspective has further enriched this
area of research (Disability and care 2024).

So far, the research spans from the 5t to the 15™ century across Europe, includ-
ing Ireland, Great Britain, France, Italy, Poland, Croatia, Romania, Lithuania, and
Russia (Table 1). Decades of research have brought many new interpretations and
research approaches. Currently, studies on disability in medieval period are one of
the most intensively developed topics among studies on disability in all bioarchaeo-
logy, including those relating to other periods of time. Disability studies in medieval
period represent a rapidly developing segment within bioarchaeology, showcasing
a plethora of new interpretations and methodological approaches. The progress made
makes this research field worthy of full and critical evaluation in terms of methods,
theories, definitions and research directions. The aims of this study are: (i) to evalu-
ate definitions and models of disability in medieval bioarchaeology, (ii) to discuss
theories and methodologies of investigation of disability applied in this field, (iii)
to overview the interpretations of attitudes of society towards disabled individuals
in the Middle Ages, (iv) to outline further research directions, (v) to provide a table
with exemplary cases of disability from the Middle Ages as a useful reference. These
will help in future research on disability estimation in the archaeological record from
medieval period of time. This is the first such extensive synthesis for the bioarchaeol-
ogy of disability in medieval period, which evaluates years of research on this topic
and offers insights concerning the future of this field. This article explores the bioar-
chaeology of disability as a theorized, systematic approach to identifying, analysing,
and interpreting evidence of disability. It emphasises situating such evidence within
the context of lifeways and encompasses all studies focused on disability, including
those that identify “disability” during palaeopathological analyses of human remains.
This represents a broad framework for studying disability in bioarchaeology.
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Definitions and models of disability

A major challenge in the field of the bioarchaeology of disability, particularly
within medieval studies, is defining the concept of disability itself. Historically,
researchers in their early works, have employed terms like “cripple”, “impairment”,
and “disability” to categorize disabled individuals and their physical conditions
(e.g., Kniisel et al. 1992; Kniisel, Goggel 1993). Christopher Kniisel initially adopted
a definition from The concise Oxford English dictionary, which describes disability
as “thing or lack which prevents one from doing something; legal disqualification;
physical incapacity caused by injury or disease” (Kniisel 1999, p. 32). The terms
“disability” and “impairment” were sometimes used synonymously (Kniisel 1999).
In contrast, other studies exclusively used “impairment” to refer to physical devia-
tions or omitted a precise definition of “disability” (e.g., Hadley 2010; Slaus et al.
2012; Novak et al. 2014).

In both the social sciences and bioarchaeology, researchers have identified
three primary approaches to understanding disability: the medical model, the
social model, and the multifactorial model. The medical model, which emerged
in the 19t century, posits that disabilities are primarily the result of physical or
mental impairments that hinder “normal” functioning (Barnes, Mercer 2010). This
perspective, prevalent in early academic literature, persists in contemporary studies
(e.g., Miclon et al. 2021). However, critics argue that the medical model overlooks
the significant social dimensions of disability, limiting its explanatory power.

In contrast, the social model of disability offers a perspective that diverges sig-
nificantly from the medical model by emphasizing the societal expectations of what
it means to be “able-bodied”. This approach was notably articulated by the Union
of the Physically Impaired Against Segregation (UPIAS) in the UK in 1976, which
offered distinct definitions for impairment and disability. Impairment is defined
as “lacking part or all of a limb, or having a defective limb, organ or mechanism of
the body” while disability, on the other hand, is described as “the disadvantage or
restriction of activity caused by contemporary social organization which takes no
or little account of people who have physical impairments and thus excludes them
from participation in the mainstream of social activities” (Fundamental principles
of disability 1976, p. 14). This delineation by UPIAS underscores impairment as
a physiological condition and disability as a consequence of societal structures that
fail to accommodate those with physical impairments, effectively marginalizing
them from full societal participation. The model suggests that societal norms and
infrastructures are designed with only the “able-bodied” in mind, thereby creating
barriers that “disable” those with impairments (Barnes, Mercer 2010). Consequently,
disability is perceived as a social construct layered upon impairment, a viewpoint
supported by various scholars in medieval bioarchaeology (e.g., Brownlee 2017;
Zakrzewski et al. 2017; Dittmar et al. 2023; Cilione, Gazzaniga 2023). Some
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researchers who embrace the social model in their studies express scepticism about
the feasibility of investigating disability within historical contexts, such as the
medieval period. They refrain from using the term “disability” when interpreting
the osteological evidence, remaining only using the term “impairment” even when
they reconstruct the functional implications and social consequences of the disease
such as care (Baker, Bolhofner 2014; Redfern, Austin 2020). However, the social
model, especially its more extreme varieties, is criticized for not recognizing the role
of impairment as an objective basis for the classification and source of a person’s
disadvantage (Wasserman, Aas 2023).

Jonas-Sébastien Beaudry calls both models reductionist and emphasizes that
they have fallen out of favour among theorists and political discourses as they
tend to neglect the diversity of causes and experiences of disability (Beaudry 2020).
This observation is echoed by some bioarchaeologists (Matczak et al. 2021; 2023;
Bohling et al. 2022a; 2023), who point out that the medical and social model have
their limitations related to narrowing the phenomenon of disability to only the
biological or only social aspect. Especially in bioarchaeology, which studies both
the physical dimension of disability based on osteological analyses of skeletons
and reconstructs the perception of disabled people based on archaeological context
and historical texts, the biological and social aspects of disability should be taken
into account. Therefore, the best solution to the problem is to use a multifactorial
model of disability offered, for example, by the World Health Organisation (WHO;
e.g,. Micarelli et al. 2018; Matczak et al. 2021; 2023; Tilley, Cave 2023). The WHO
biopsychosocial model (Towards 2002, pp. 9-10) defines disability and functioning

“as the result of the interaction between health states (diseases, disorders and injuries)
and contextual factors”. Multifactorial models (usually medico-social) are the
most influential and mainstream because they are a compromise between medical
knowledge and activist postulates, offer descriptively better perspectives compared
to reductionist models, and useful criteria (Beaudry 2020).

There are also sceptical voices about the possibility of interpreting disability
based on bone material. Charlotte Roberts refrains from making a final conclusion
regarding disability, like many other researchers dealing with this topic in relation
to other periods of time (Roberts 2017; see also e.g., Cormier, Buikstra 2021). Some
scholars concentrate exclusively on researching impairment, sidestepping the
broader concept of disability (Drtikolova Kaupova et al. 2020).

As demonstrated, the concept of disability encompasses a multitude of defini-
tions, leading to cultural polysemy and challenges in reaching a unified, consistent
definition across both social sciences and bioarchaeology (Beaudry 2020).

It is also worth mentioning the various models of disability constructed and
used by researchers of medieval history. In 2006, Irina Metzler introduced the social
model of disability to the medieval history (Metzler 2006; 2013). Since then, new
theoretical frameworks for a discussion of disability in the Middle Ages have been
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developed. They include the ecclesiastical/religious model, the cultural model, the
environmental model, parallel diagnosis, information streams and variability while
some scholars do not use any model but rather rely on the terms and definitions from
textual sources (Turner 2022). It is also emphasized that medieval people saw dis-
ability through multiple lenses. It is worth paying attention to these models because
they may be useful in reconstructing the treatment of disabled people, especially
since bioarchaeologists rely on medieval texts in their interpretations.

Theoretical and methodological approaches

One of the most important aspects of disability research in bioarchaeology is the es-
timation of disability in osteological material. Over the years, several methodologi-
cal approaches and research protocols have been developed to address this, both in
the evaluation of individual case studies and within population-based frameworks.
Several theoretical frameworks for studying disability have emerged: osteobiography,
the bioarchaeology of care, the bioarchaeology of personhood, the lived experience
framework, “The bioarchaeology of disability”, “A historical-osteological protocol
for identifying disability” and the World Health Organization’s Disability-Adjusted
Life Years (DALYs) (Tilley, Oxenham 2011; Boutin 2016; Cormier, Buikstra 2021;
Robb et al. 2021; Bohling et al. 2022a; Matczak et al. 2023). Osteobiography, the
bioarchaeology of care, “The bioarchaeology of disability”, “A historical-osteological
protocol for identifying disability” and WHO DALYs have been notably applied
to materials from the medieval period. Below, the research methodologies used
in bioarchaeological studies focused on the medieval period are discussed.

Introduced in 1961, osteobiography examines an individual’s life history
through osteological materials, archaeological contexts, and written sources (Saul
1972; Saul, Saul 1989; see also Robb 2002). Osteobiography is a very good way of
examining the lives of disabled people, because modern advanced research methods
allow for obtaining a lot of data about the individual and thus reconstructing his
or her life. Therefore, osteobiography is often used to study disabled individuals.
Osteobiographies present lives of exceptional and functionally different individuals
and very often are combined with the bioarchaeology of care framework in general
and also with reference to the medieval period (e.g., Matczak, Kozlowski 2017;
Roberts 2017; Disability and care 2024).

The bioarchaeology of care can arguably be regarded as the first methodological
framework for a “bioarchaeology of disability” (Tilley 2015). The bioarchaeology
of care, conceptualized by Lorna Tilley, offers a sophisticated methodology for
evaluating the care provided to sick and disabled individuals in past contexts (Tilley,
Oxenham 2011; Tilley, Cameron 2014; Tilley 2015). Care may have concerned
people with disabilities, so a part of the research protocol may be used to assess
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disability. To assess the likelihood of caregiving, this approach begins by establish-
ing the probable presence of disability. It does so through a systematic evaluation
of the clinical implications of identified pathologies, followed by an analysis of the
potential functional consequences within the broader sociocultural and economic
lifeways context. The bioarchaeology of care emphasizes obtaining information
from research in many disciplines, which makes these studies very interdisciplinary.
Within the bioarchaeology of care the research protocol is composed of four steps
(Tilley, Oxenham 2011; Tilley 2015; 2017). The first step documenting the individual
involves a detailed record of the individual’s pathology, along with the context of
their lifeways. The second step establishing the case for care focuses on the clinical
and functional implications of the pathology to ascertain the necessity for care. The
third step developing a model of care conceptualizes care, considering both direct
support and accommodation for the individual. The fourth step interpretation of
group agency and individual identity involves analysing how care reflects on the
agency of the group and the identity of the individual. The comprehensive synthesis
of insights gathered at each stage facilitates the development of an osteobiography,
which narrates the life history of an individual. “The Index of Care”, published
in 2014, is an online tool (app) developed to facilitate the application of the bioar-
chaeology of care approach (Tilley, Cameron 2014). While it faithfully reflects and
operationalizes the methodology, it is not synonymous with it. The close relation-
ship between the “Index of Care” and the “bioarchaeology of care” might lead to
confusion between the two. Lorna Tilley and Marc Oxenham’s seminal use of the
bioarchaeology of care to analyse the remains of a Neolithic Vietnamese man with
quadriplegia exemplifies its application (Tilley, Oxenham 2011). Subsequent research
has expanded the use of this theoretical framework to various periods and regions,
including the Middle Ages, thereby demonstrating its adaptability and utility in
bioarchaeological studies (e.g., Matczak, Kozlowski 2017; Roberts 2017; Disability
and care 2024). For instance, this methodology was applied in a phenomenological
study of the lived experience of an individual with an acquired disability in medieval
Ireland, further illustrating its breadth (McKenzie et al. 2022). The methodology, as
described above, primarily focuses on the study of individuals within the framework
of osteobiography, making its application to population-level studies challenging.
However, there have been proposals to expand this approach to include analyses of
communities of care and broader population-level studies (Bioarchaeology 2022).
Further extending this approach to explore groups of disabled individuals at the
population level holds considerable promise.

“The bioarchaeology of disability” outlines a comprehensive methodology
for examining disability at a population level (Bohling et al. 2022a; 2022b; 2023).
This methodology unfolds in three distinct phases. First, contextualisation which
involves a thorough review of literature pertinent to the period under study, setting
a foundational context for subsequent analysis. Second, data collection focuses on
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the systematic palacopathological analysis or re-analysis of all individuals identi-
tied with physical impairments. It also involves the aggregation of data concerning
mortuary treatments, providing a holistic view of the individuals’ burial rites and
societal perceptions of disability. Third, analysis integrates the collected data with
the literature review and theoretical frameworks to delve into contemporary views
of disability. This approach applies the bioarchaeology of care framework (Tilley,
Oxenham 2011; Tilley 2015). Special attention is given to individuals who osteologi-
cally deviate from the “average” human due to visible or functional abnormalities, or
conditions causing physically impairing symptoms not necessarily visible to others.
This approach is both intriguing and comprehensive, promising to encapsulate all
critical facets that influence the definition and perception of disability. Nevertheless,
the criteria for assessing disability remain somewhat ambiguous, particularly regard-
ing the reliance on contemporary medical clinical literature versus historical texts.
This lack of clarity could benefit from further elucidation to enhance understanding
of the methodological underpinnings and analytical rigor of the study.

In her interdisciplinary study, Magdalena Matczak devised and implemented
an interdisciplinary protocol for identifying disability in past populations through
textual and osteological evidence across historical periods called “A historical-
osteological protocol for identifying disability” (Matczak et al. 2023). The protocol
comprises the following steps. First, review of the textual sources to understand which
physical conditions were perceived as disabilities during the periods in question.
Textual sources may include materials from the same time as osteological materials,
or ethnohistorical or ethnographic materials from later times. Second, identification
of pathological conditions in individuals’ skeletons and evaluation of their impact on
daily life, drawing on modern clinical, ethnomedical, and palaeopathological studies.
Third, analysis of which pathological lesions found in skeletons correspond with dis-
abilities described in the textual sources, thereby identifying skeletons of individuals
who lived with disabilities. This way, those skeletons that belonged to people with
disabilities are identified. This comprehensive analysis synthesizes information on
the definitions of disability and identifies afflictions present in both textual and
osteological materials that may be considered disabilities. This is a more socio-cultural
approach than the ones mentioned above because it integrates data from historical
sources at an earlier level of analysis, i.e. at the level of disability identification. The
findings provide a foundation for further research into the social status, care, and
burial customs of individuals with disabilities (Matczak et al. 2021)2.

In their paper, John Robb et al. examine the concept of disability burden in
late medieval England rather than the lived experience of disability itself (Robb
et al. 2021). To this end, a modified version of the World Health Organisation’s

2 See also M. Matczak, T. Kozlowski, W. Chudziak in this volume: “The social status of disabled
individuals in early medieval Culmen in Poland”
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Disability-Adjusted Life Years (DALYs) methodology was applied. Their analysis
draws on a combination of modern WHO data on disease in the contemporary
developing world, historical sources such as post-medieval Bills of Mortality, and
prevalence rates derived from palaeopathological studies.

Other research protocols and methodologies developed for studying disability
in periods outside the medieval era may also be applicable. For example, Jennifer
E. Byrnes proposed a systematic approach for the bioarchaeological assessment
of impairment - or disability — resulting from trauma (Byrnes 2017). This meth-
odology integrates palaeopathological analysis of skeletal remains, orthopaedic
assessment guides, and historical data, employing statistical methods to enhance
interpretation.

While each methodology shares similarities, “A historical-osteological protocol
for identifying disability” notably emphasises integrating data from both the analy-
sis of written sources on disability and osteological material analysis. It as well as
other approaches includes contextualization and broader understanding of life of
individuals. Many researchers who occupy themselves with the bioarchaeology of
care focus their studies on constructing a care model, which is an interesting and
illuminating approach. However, it lacks a closer integration of the results from the
analysis of written texts with archaeological sources and osteological materials in
the definition of disability in the past even if textual sources are extensively dis-
cussed (e.g., Cilione, Gazzaniga 2023; Dittmar et al. 2023). The baseline for assessing
functional implications of disease and possible disability within the bioarchaeology
of care, “The bioarchaeology of disability” and “A historical-osteological protocol for
identifying disability” is an in-depth and broad review of medical clinical literature.
For instance, integrating established neuroscience literature aids in elucidating the
probable neurological impacts of injuries in medieval Romania (Bethard et al. 2021).
Additionally, incorporating ethnomedical literature enriches the research. The
incorporation of clinical and ethnomedical literature enhances the understanding
of past disabilities, yet further interdisciplinary integration is essential to fully grasp
the lived experiences of individuals in historical contexts.

Case study: a female with poliomyelitis

“A historical-osteological protocol for identifying disability” was used to identify
disability in a female from Culmen (Matczak et al. 2023). The skeleton was excavated
in the village of Kaldus, situated in northern Poland. The early mediaeval that is
from the 10t to the 13t century settlement complex was named Culmen in Latin.
Culmen was initially located outside the borders of the Gniezno state (the first
Polish state), but later was one of the main centres of the Polish state, to eventually
become a castellany in the 12t century. It was strategically located on the border
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between the Polish state and the Prussian lands, and at the crossroads of two main
routes linking Rus’ with the Baltic Sea and Scandinavia. The settlement complex
consisted of a stronghold with the remains of a stone basilica (site 3), a settlement
(site 2) and a cemetery (sites 1, 2, and 4) with up to 1,500 graves — one of the largest
in Early Mediaeval Central Europe. The skeleton of a female is dated back from the
27d half of the 11t century to the 2°¢ half of the 12! century.

Vita sanctae Hedwigis, the 14t century hagiography of Saint Hedwig, the duchess
of Silesia, provides numerous descriptions of people with various ailments. The
source mentions a man, 18 years old, with all his limbs stiff, who was regarded as
a “cripple”. He could not feed himself unassisted and was completely bedridden.
Siostromil, Ractaw and Wigcymil were paralysed, and the last two were called

“cripples”. Raclaw, who suffered from cramps, was called “a cripple” and was a beggar
in Wroclaw. Based on this it was assumed that paralysis was considered disability
in medieval Poland (Matczak et al. 2023).

The skeleton of a female, 30-40 years old at death, from grave 5 form Culmen
presents atrophy of bones in lower limbs associated with paralysis-induced changes
(probably poliomyelitis). The female’s shorter and more fragile left lower limb
indicates poliomyelitis was contracted in childhood. Based on descriptions of people
with paralysis perceived as disabled in medieval chronicles, we can assume that the
female of Culmen was also considered disabled.

A palaeopathological analysis of her skeleton suggests also degenerative joint
disease manifesting as slight marginal osteophytic lipping visible in both temporo-
mandibular joints, the left shoulder, and the right wrist and hand. Osteophytic
formations are present in the thoracic and lumbar vertebral bodies. The lateral
surface of the proximal end and the shaft of the atrophic side of the tibia displays
signs of periosteal reactions, which are partially healed and probably not directly
associated with the atrophy. Periosteal reactions manifest as markedly accentuated
longitudinal striations, with moderate involvement of the periosteum, but affect-
ing less than one-half of the long bone surface, and as slight, discrete patches of
reactive bone affecting less than one quarter of the long bone surface. Mandibular
and maxillary canines and a mandibular incisor have one hypoplastic line, while
a maxillary incisor has two hypoplastic lines. An antemortem loss of six teeth was
also observed.

Poliomyelitis is an acute viral infection characterised by fever, hypersensitivity,
irritation of the gastrointestinal tract, headaches and muscle aches, paralysis of
single muscles or muscle groups, muscle weakness, or permanent paralysis. This
condition leads to complications such as instability and contracture of the joints,
limb growth disorders, muscle balance disorders, and muscle cramps and distor-
tions. Poliomyelitis causes also a decrease in muscle tone, abolition of reflexes in the
affected limb, muscle fasciculations, or atrophy of denervated muscles. Therefore,
the person is unable to move without support and assistance, or without special
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equipment (e.g., crutches). Nowadays, it leads to disability and in the past, it could
also have a significant impact on someone’s life. The female from Culmen probably
experienced the above-mentioned symptoms of poliomyelitis. Her shorter limb pre-
vented her from walking and restricted her mobility. Both palaeopathological and
historical data indicate that the female from Culmen may have been disabled.

If a female contracted poliomyelitis in childhood (which is probable), she would
have experienced difficulties in performing various tasks from an early age. She
needed assistance of others to move due to possible paralysis. It could be difficult
or even impossible for her to perform duties such as collecting honey, plants, and
fungi, or ploughing and working in the fields. She could sit and help with cooking,
craftwork, and looking after small children. She lived until she was in her 30s-40s,
so she required help and care for a considerably long time. A female who contracted
the disease in childhood and passed away in adulthood, experienced a prolonged
period of disability. If she survived long enough to develop the advanced stage of
disease, she probably received support and care. She required varying levels of as-
sistance and care in terms of basic, domestic, economic needs and mobility, as she
was unable to live fully independently. She was the only individual in Culmen to
be diagnosed with paralysis, which probably also had an impact on her perception
in society.

The female was laid in a normative grave with NW-SE orientation, grave
constructions in the form of traces of a coffin and an iron knife. The skeleton was
set in the supine position. This indicates the proper commemoration of a female
after death according to the standard burial practices in this community at that
time.

The osteobiographical analysis of the female from Culmen provides compelling
evidence of long-term disability likely resulting from poliomyelitis contracted in
childhood. The palaeopathological features, such as lower limb atrophy, support
the diagnosis of paralysis, which aligns with historical accounts of disability in
medieval Poland. The integration of archaeological context, burial practices, and
historical texts allows us to better understand how individuals with disabilities were
perceived and treated in early medieval societies. Despite her physical limitations,
the female from Culmen lived into adulthood, suggesting she was a recognized and
cared-for member of her community, and was buried in accordance with normative
practices. Her case not only illustrates the lived experience of disability in the past
but also underscores the value of interdisciplinary approaches in reconstructing
the lives of individuals with challenging conditions.
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Interdisciplinary research

The above overview of various methodologies applied to study disability leads to
several reflections. Disability studies in bioarchaeology have a very interdisciplinary
dimension, combining data and methods from palaeopathology, biological anthro-
pology, medicine, biogeochemistry and cutting-edge technologies, archaeology as
well as history.

The most common methods used include age and sex assessment and palaeo-
pathological analysis which are basic for this kind of research. Palaeopathological
analyses have proved invaluable because they provide insight into the diseases,
pathological conditions and injuries people have suffered in the past (e.g., Aufder-
heide, Rodriguez-Martin 1998; Roberts, Manchester 2010; Ortner’s identificaton
2019). Therefore, macroscopic analysis using standard osteological methods
and radiographic analysis are a classic approach and first step to study disease.
The standardization of osteological and anthropological methods is crucial for
facilitating comparative research in disability studies (Brownlee 2017). The palaeo-
pathological assessment of the severity of skeletal pathological changes, differential
diagnosis, and evaluation of the disease’s impact on an individual’s functioning is
a crucial component of the research process. In many studies — particularly those
focused on prehistoric periods — this serves as the starting point. The physical
effects of pathology, which shape the experience of disability to varying degrees,
manifest along several axes: a condition may be temporary or permanent, acute or
chronic, congenital or acquired. The type and extent of caregiving required will
vary accordingly. The origins and characteristics of a pathology, as experienced
within a specific lifeways context, can significantly influence how it is understood
and how others respond to it. As such, the biological dimension of disability plays
a central role in bioarchaeological analysis. Clinical medical and ethnomedical
studies are used to estimate the impact of diseases on the functioning of an indi-
vidual in the past.

Moreover, advancements in technology have led to the adoption of highly special-
ist techniques such as CT scanning (e.g., Micarelli ef al. 2018). Jenna Dittmar used
techniques involving plain X-rays to determine the degree of malunion, rotation, and
overlap of fracture (Dittmar et al. 2023). She analysed cortical bone architecture of
the injured individuals and uninjured controls using micro-computed tomography
(uCT) and examined clinical and functional consequences using the bioarcheology
of care framework. Sylva Drtikolovd Kaupova and Valentin Miclon have presented
anew approach related to new topics and methods in the study of people with
disabilities not only in relation to medieval period but for the whole field of the
bioarchaeology of disability (Drtikolova Kaupova et al. 2020; Miclon et al. 2021).
They conducted research of the diet of people with impairments and disabilities using
carbon and nitrogen stable isotope analysis, which revealed broader aspects of their
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care and treatment. Additionally, 3-D reconstruction techniques provide illustrative
visualisations of individuals’ skeletons, serving both analytical and visual purposes
(Bethard et al. 2021; Miclon et al. 2021; Fedorina et al. 2022).

However, cultural data derived from the analysis of the archaeological con-
text also play a significant role. Mortuary treatments - including grave goods,
constructions, the situation of a grave within the cemetery, and the arrangement
of the skeleton inside the grave — are pivotal for establishing the cultural context
surrounding the burial of individuals with disabilities (e.g., Matczak, Kozlowski
2017). The relationship between mortuary archaeology and the extent to which
grave contexts reflect social relationships is a complex and much-debated issue
(e.g., Parker Pearson 2011). Burial customs are multifaceted, conveying social
status, identity, memory, and care for the deceased, as well as beliefs about the
afterlife. It is important to note that any interpretations regarding the life and social
perception of a disabled individual based on grave goods or burial context should
be approached with caution.

Just as crucial is the incorporation of the information derived from the analysis
of written sources, whenever available. A variety of medieval texts can be used to
explore disability. Particularly valuable are hagiographies and miracle catalogues,
which offer some of the most detailed descriptions of individuals suffering from
illnesses considered incurable at the time — many of which resulted in disability.
Chronicles also serve as important sources, providing insights into the diseases and
disabilities of the upper classes. Court documents reveal punishments, including
physical mutilations, that often led to permanent disability. Each type of source
has its own particular context shaped by its intended audience and purpose, and
therefore requires a tailored interpretive approach. For instance, chronicles were
often composed for royal courts and frequently reference earlier national or clas-
sical texts. They tend to include comparisons between contemporary and ancient
figures, making their interpretation complex and layered. Conversely, saints’ lives
and miracle catalogues were typically written to support the process of canonisa-
tion. The abundance of miracles and healings reported in these texts was intended
to serve as evidence of a candidate’s sanctity. Historical texts have been frequently
employed to improve the understanding of conditions recognised as disabilities in
the past (e.g., Crawford 2010; Matczak et al. 2023). The interdisciplinary strategy,
which combines palaeopathology, archaeology, and history, extends beyond the
realm of bioarchaeology to include biohistory, too (Fedorina et al. 2022; Matczak
et al. 2023). The use of ethnographic and ethnohistorical materials through ana-
logical reasoning offers valuable insights. These sources can inform research on
the perception, care, emotional responses, and treatment - including mortuary
practices — of individuals with disabilities (Matczak, Kozlowski 2017; Matczak et al.
2021; McKenzie et al. 2022). Since ethnographic sources also contain information
dating back to times later than the Middle Ages, their use requires prior appropriate
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criticism. A compelling analysis emerges only through a meticulous amalgamation
of insights from historical, palaeopathological and archaeological data, and an
extensive evaluation of clinical implications.

Themes and findings

Over the years, extensive research has explored various facets of life related to
disability, encompassing aspects of medieval community life such as caregiving,
social status, diet, the use of prosthetics, punishment, and emotional responses
to physical otherness. These studies also extend to cover death and mortuary
treatment.

As mentioned above, the field of disability studies in the medieval period
has evolved significantly, largely influenced by the theoretical framework
of the bioarchaeology of care, leading to a predominant focus on caregiving
practices (e.g., Matczak, Koztowski 2017; Disability and care 2024). For example,
Anastasiya Fedorina presented research from Mikhali 3/Mininskoye in Suzdal
Opolie, a historic princely centre in north-eastern Rus’ (Fedorina et al. 2022).
This study reveals that disabled individuals from the 14™ and 15 centuries
were provided organised social and economic support by rural communities.
Most likely, these communities did not isolate individuals with disabilities, nor
stripped them of their social status. The survival of numerous individuals with
long-term illnesses suggests a community network of mutual aid, home-based
healthcare, and traditional medicine practices. Providing a disabled person with
the same diet as other members of society can be considered a form of care, as
demonstrated by the case of a woman over 50 years old at the time of her death
in the 12" century in Rigny, France (Miclon et al. 2021). Despite suffering from
a severe form of Treacher-Collins syndrome, which resulted in deafness, her diet
did not differ from that of her community peers, indicating inclusivity despite
her physical differences.

Additionally, exploring the identification of health practitioners and medicinal
tools presents intriguing research avenues within the study of care and disability
(Kniisel 2021). One method for demonstrating care could involve medical treatment
following an amputation, including the potential use of a prosthesis, as observed in
the case of a male living from the 6 to the 8t century in Italy (Micarelli et al. 2018).
The morphology of the forelimb stump and dental modifications in individual’s RI?,
evidenced by a considerable wear and smoothing on the occlusal surfaces, suggest
the use of a prosthesis for the limb. Furthermore, amputations conducted as judicial
punishments could result in disability and impairment across various European
regions (e.g., Kozakaité et al. 2022). A separate research topic is the social position
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and status of individuals with disabilities indicated by their burial location and
grave goods (Kniisel 1999)3.

In pre-industrial societies, the lack of advanced medical knowledge led to
various interpretations of the origins of diseases and disabilities. One of these
interpretations was the Slavic belief that demons, including vampires, were
responsible for such afflictions. It was also believed that, over time, afflicted
individuals could transform into these very demons. A study conducted in early
medieval Culmen, Poland, found that among eight individuals identified as having
disabilities only one was buried using methods designed to prevent vampirism
(Matczak et al. 2021). This finding suggests that within this community, there
was no widespread fear of disabled or diseased individuals being associated with
vampirism, indicating a separation between the perception of physical otherness
and the fear of vampirism.

Mortuary treatment of disabled people is an extensive research topic in medieval
bioarchaeology (e.g., Brownlee 2017; Bohling et al. 2022b; 2023). Solange Bohling
reveals that during the early medieval period in England, there were no consistent
efforts to distinguish individuals with physical impairments or disabilities in
burial practices (Bohling et al. 2023). Comparative studies of the pre-Christian
and Christian periods have shown that the conversion to Christianity — and the
accompanying spread of Christian morals and doctrine - contributed to a reduc-
tion in mortuary variability among individuals with physical impairments and/or
disabilities in England (Bohling et al. 2022b).

As above mentioned, the theoretical model of the bioarchaeology of care signifi-
cantly influenced disability research in medieval bioarchaeology, as many studies
portray care as a societal response to disability (Table 1). Therefore, it should be
considered whether such a large number of studies devoted to the care of disabled
individuals result from the fact that they were actually cared for, or rather from
the adopted research model, which assumes that if someone lived to an advanced
stage of the disease, he or she had to be cared for.

Emma Brownlee pointed out that survival of disabled individuals to adulthood
must not indicate a caring and compassionate community because survival is not
evidence of compassion and acceptance, merely tolerance (Brownlee 2017). The
assumption that disabled people would have automatically needed care is based on
the supposition that they could not have contributed enough to society to support
themselves. Additionally, it prompts reconsideration of whether long-term survival
with a disability genuinely signifies received care or if it points to other survival
mechanisms. For instance, begging outside churches was common in the Middle

3 See also M. Matczak, T. Kozlowski, W. Chudziak in this volume: “The social status of disabled
individuals in early medieval Culmen in Poland”.
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Ages, yet it is problematic to equate this practice with care, unless one interprets
almsgiving as societal support for the poor and disabled. There is an imperative to
reconstruct the treatment of disabled individuals avoiding the projection of modern
perceptions of disability treatment and the imposition of contemporary disability
definitions and expectations onto past societies (Wrzosek 1995; also see Roberts
1999). Bioarchaeologists often apply the social model of disability and rely on
definitions provided by institutions such as the WHO or The concise Oxford English
dictionary in their studies. These frameworks impose a contemporary conceptual
lens - primarily informed by the social sciences — onto the medieval period. This
raises important questions, specifically, what kind of knowledge do we gain by ap-
proaching past disabilities through modern perspectives? It is challenging to fully
distance ourselves from present-day conceptual categories without inadvertently
projecting them onto the past. In this context, the work of historians becomes
especially valuable, as it can help identify which conditions were understood as
disabilities in their own time, without relying solely on modern definitions. Sally
Crawford references numerous written sources from the Anglo-Saxon era detailing
accounts of individuals with disabilities and mutilations (Crawford 2010). One
early medieval Irish text narrates the plight of a Ui Néill child born blind, whom
his mother condemned to death. The child was taken to the swamps, but it was
miraculously saved and given to Saint Colmadn mac Luachdin. Another account,
the life of St. Swithun (the 9P century bishop of Winchester) written by Lantferd
tells the story of a man falsely accused of theft. As punishment, he was subjected to
mutilation - his eyes gouged out and his ears, feet, and hands severed - and left in
the wilderness to die. These narratives highlight that the medieval period witnessed
the ostracization of some individuals with disabilities and mutilations, not only by
their families but also by society at large, particularly those who deviated from or
were suspected of contravening social norms. Attitudes to disability in the Middle
Ages were manifold and oscillated from positive to negative ones (e.g., Skinner 2017).
Consequently, any interpretation of the treatment of people with disabilities in this
period of time must be approached with caution.

Population-level studies

Disability studies within medieval bioarchaeology have traditionally focused on
case studies, either examining unique individuals across various populations or
individuals sharing specific pathological lesions across multiple sites (e.g., Slaus et al.
2012; Matczak, Kozlowski 2017; Cilione, Gazzaniga 2023). However, in recent years,
there has been a notable shift toward population-based approaches. This paradigm
shift is crucial for gaining more comprehensive insights into the lived experiences
of individuals with disabilities. It marks the current frontier of research challenges
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within the field, aiming to construct a more holistic understanding of disability in
the medieval period (Brownlee 2017; Matczak et al. 2021; 2023; Bohling et al. 2022a;
2022b; 2023; Fedorina et al. 2022; Tilley, Cave 2023).

Population-level studies investigate aspects such as care, emotional experiences,
societal perceptions, and burial practices of individuals with disabilities and physi-
cal impairments in regions including England, Poland, and Russia. These studies
either employ established theoretical frameworks — such as the bioarchaeology
of care (Fedorina et al. 2022; Tilley, Cave 2023) - or introduce new approaches,
such as the “Bioarchaeology of disability” (Bohling et al. 2022a) and “A historical-
osteological protocol for identifying disability” (Matczak et al. 2023), all discussed
earlier in this article.

A significant issue in relation to population-based research is the need for stand-
ardisation in methods - particularly in the assessment of age, sex, and pathological
changes (Bohling et al. 2022a). While it is well understood that bioarchaeology and
biological anthropology offer numerous methods for such assessments, meaningful
comparative studies require that populations be analysed using consistent methods
to ensure the highest standards of research integrity.

As population-level research into medieval disability progresses, there is also
a growing need for comparative studies across different European regions. Such
comparisons can help identify broader patterns in how individuals with disabilities
were perceived and treated. The medieval period, while unified in certain aspects

- such as shared religious frameworks and the use of Latin among educated elites —
was also marked by considerable cultural, social, educational, and political diversity
across social strata and geographic regions. Consequently, approaches to disability
likely varied: from the early to late Middle Ages, and from one region or country to
another, as has already been demonstrated in historical scholarship (e.g., Wheatley
2010). The databases of disabled individuals, which cover finds from various eras
including the Middle Ages, might be a useful source for population-level studies
in bioarchaeology (Colleter et al. 2023).

Comparative bioarchaeological studies, particularly when combined with
historical data on the perception and treatment of disabled individuals, can offer
a more expansive and nuanced picture of disability in the Middle Ages. While case
studies of individuals with disabilities remain valuable and compelling, they are
limited in their ability to provide insight into how such individuals were treated as
a broader social group within the population. This wider perspective can only be
achieved by means of population-level studies, particularly those that incorporate
big data approaches and statistical analyses. As such, population-based research
represents a promising and future-oriented direction for the continued development
of disability studies in bioarchaeology.
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Conclusions and future directions

The above considerations lead to several important conclusions regarding the
research on disability in medieval bioarchaeology. Research on disability within
medieval period is currently one of the most rapidly evolving topics across all
bioarchaeological studies of disability, encompassing various time periods. The
field generally adopts the same conceptual frameworks for understanding dis-
ability that are prevalent in the broader bioarchaeology of disability research. The
social model and the multifactorial model are the most commonly employed by
researchers. The bioarchaeology of care has emerged as the predominant theoretical
framework and methodological approach, making care one of the most frequently
explored subjects. This focus has shaped interpretations of how disabled individuals
were treated in the Middle Ages, with a significant number of studies highlighting
caregiving practices. Therefore, there is a need to expand research methods and
topics regarding various aspects of the lives of disabled people such as social status
and origin, among others.

The significant advancement in research is attributed to the application of in-
novative methods and techniques from medicine and biogeochemistry, facilitating
studies on aspects such as diet. Future research is poised to enhance population-level
studies and comparative analyses across various European regions. An additional
challenge is to integrate analyses of osteological materials with written sources to
a greater extent in order to determine what diseases and pathological conditions
were actually considered disabilities in the Middle Ages. The coming years will bring
further research developments that will expand the field of the bioarchaeology of
disability in the Middle Ages.
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