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This study bridges a gap between palaeopathology and the textual analysis, with the aim of investigating which 

diseases and pathological lesions could have been associated with disability in Early Mediaeval Culmen in Po-

land. We used palaeopathological methods to examine 661 skeletons, as well as reviewed Early Mediaeval hagio-

graphies and chronicles. The textual analysis revealed three types of disability: mobility difficulties, an abnormal 

posture, and blindness, which were also identified in the osteological materials from Culmen. Eight skeletons 

display lesions corresponding to Pott’s disease, poliomyelitis, leprosy, osteomyelitis, multiple myeloma, and 

amputation, which were identified as disabilities. The prevalence of disability depended on the age, with adults 

affected more frequently. This interdisciplinary study is the first to analyse people with disabilities on a popu-

lation level, using textual sources and osteological materials from mediaeval Central Europe. The protocol for 

research on disability in archaeology presented by us may be applied to other archaeological contexts, also from 

sites outside Poland, from historical periods of time.
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1. InTroDuCTIon

All societies acknowledge the existence of physical and behavioural differences, but 

their attitude towards them varies across cultures (Hubert 2000a). In Western culture, 

three main models of disability were developed (Barnes and Mercer 2010; see also Byrnes 

and Muller 2017a). The first of them, the medical model, focuses on disability as a biologi-

cal impairment and handicap, limiting the proper (normal) functioning of a person, and 

thus resulting in their inability to work, social exclusion and stigmatisation.

The second one, the social model, was developed in the 1960s, when people with disa-

bilities started highlighting the lack of adjustment of the able-bodied society to the needs 

of those with different (dis-abled) bodies (Cross 1999). In 1976, the Union of the Physi-

cally Impaired Against Segregation defined impairment as the lack of ‘part or all of a limb, 

or having a defective limb, organ or mechanism of the body’, and disability as ‘the disad-

vantage or restriction of activity caused by a contemporary social organisation which takes 

no or little account of people who have physical impairments and thus excludes them from 

participation in the mainstream of social activities’ (Barnes and Mercer 2010, 30). This 

was an important step in changing society’s attitudes towards people with disabilities. 

The mixed (multifactorial) model is a response to medical and social models of disability 

(Beaudry 2020). It indicates that disability results from many factors (individual and en-

vironmental), and includes different dimensions of disability within one definition. A well-

known example of the multifactorial model is the WHO’s ‘biopsychosocial model’ (2002, 

10), in which ‘disability and functioning are viewed as outcomes of interactions between 

health conditions (diseases, disorders and injuries) and contextual factors’ (environmen-

tal and personal factors). We argue that it is impossible to ignore the biological factor of 

disability, especially in bioarchaeology, which focuses on the physical dimension of im-

pairment. On the other hand, the archaeological context and the mentality of the epoch 

must be taken into account in the (re)construction of the disability experience. Therefore, 

the multifactorial model seems to be the most adequate approach in bioarchaeological 

studies.

Disability studies emerged as an academic response to the recognition of the rights of 

people with disabilities, and represent an interdisciplinary field merging sociology, histo-

ry, and anthropology, including bioarchaeology and palaeopathology (Goffman 1986; Fin-

lay 1999; Kudlick 2003; Barnes and Mercer 2010; Ginsburg and Rapp 2013). Bioarchaeo-

logical studies on disability developed with research conducted on Shanidar Neanderthals, 

a male called Romito 2 from the Italian Late Upper Palaeolithic, and a male from Early 

Archaic Florida, from the perspective of compassion and care (Solecki 1971; Trinkaus 

1983; Frayer et al. 1987; Dickel and Doran 1989). Dettwyler (1991) criticised these studies 

and argued that health-challenged individuals survived not because of compassion and 

care, but because they could contribute to their societies. Since this seminal paper, the 

interest in disability has decreased, except for a few studies (e.g., Finlay 1999; Hubert 
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2000b). The interest in disability rose again with the emergence of bioarchaeology of care 

(Tilley and Oxenham 2012; Tilley and Cameron 2014; Tilley 2015), which resulted in nu-

merous new studies (e.g., Byrnes and Muller 2017b; Tilley and Schrenk 2017; Micarelli et al. 

2022; see also Matczak et al. 2019; Matczak et al. 2020). 

Bioarchaeologists (e.g., Cross 1999; Finlay 1999; Roberts 2000; Zakrzewski 2014) 

agree that the perception of disability depends on the cultural context and is related to 

social norms observed in a given society. Disability is defined on the basis of physical im-

pairments that limit the daily life and functioning of an individual in a significant way, and 

as a sociobiological status that results from the society’s attitude toward a person with dis-

ability (Cross 1999; Knüsel 1999; Roberts 2000; Zakrzewski 2014, 2015; Tilley 2015; Bou-

tin 2016). In other cases, disability is inferred when an individual had a significant physical 

impairment that limited their ability to meet social requirements, and that made them 

dependant on the care of other people to survive (Tilley and Oxenham 2012; Tilley and 

Schrenk 2017). Other researchers identify disability when a person was marked as different 

in the mortuary context (e.g., by being buried in an atypical grave; Palkovich 2012; Lovell 

2016). Other scholars emphasise that it is difficult to conclude whether someone was disa-

bled solely on the basis of pathological lesions and the mortuary context (Cormier and 

Buikstra 2017). 

Thus far, the aforementioned ground-breaking studies presented cases of disabled 

individuals using methods of palaeopathology and mortuary archaeology. Health and 

diseases in a population were investigated in the socio-cultural context from the perspec-

tive of care (e.g., Tremblay Critcher 2017), and the socioeconomic status (e.g., Powell 1988; 

Robb et al. 2001; Peck 2013). Some attempts were made to quantify a physical impairment 

and investigate disability on a population level (Byrnes 2017; Stodder 2017; Young and 

Lemaire 2017), and to combine palaeopathology with archival research (Phillips 2017), as 

well as a review of textual sources from the mediaeval period (Dittmar et al. 2023). Ar-

chaeological research on disability is characterised by a broad temporal-geographical 

range, covering e.g., Neolithic France and Vietnam, Bronze Age Bahrain, ancient Egypt 

and Italy, medieval Europe, and the Americas (Dettwyler 1991; Buquet-Marcon et al. 

2007; Tilley 2015; Zakrzewski 2015; Boutin 2016; Lovell 2016; Cormier and Buikstra 2017; 

Micarelli et al. 2022). 

Studies on disability in mediaeval Poland were also conducted and they addressed this 

problem on the individual (Matczak and Kozłowski 2017; Matczak et al. 2022), and on the 

population level (Matczak et al. 2021). The analysis of disability in textual sources is cru-

cial for the assessment of disability in the archaeological records from the mediaeval pe-

riod. To date, only an initial assessment of disability in Polish mediaeval sources had been 

conducted (Matczak et al. 2022). 

The present study presents a more extensive review, using textual sources and osteo-

logical materials on disability on the population level. Our paper presents a study focused 

on a group of individuals with potential disabilities in Early Mediaeval Poland. This study 
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had the following objectives: (i) to investigate which afflictions could have been perceived 

as disabilities, using textual sources, together with palaeopathological, ethnomedical and 

modern clinical studies; (ii) to identify various types of disability, and (iii) to verify if there 

is a relation between sex and age and disabilities in terms of their prevalence. Therefore, 

this study not only contributes to the bioarchaeology of disability, but also to biohistory, 

understood as a field of research that focuses on the biological roots of human social 

behaviour to explain social processes. Biohistory is the study of the interrelationships be-

tween social groups, a health status, and a physical condition. Only when we understand 

all aspects of life, we can assemble the complete picture of the past, because biological as-

pects influenced social factors and vice versa. Therefore, biohistory combines the methods 

from various disciplines, especially history, archaeology, anthropology, and medicine, 

which, together with bioarchaeology, put it in the context of broadly understood biohu-

manities.

2. DaIlY lIfe In earlY MeDIaeval PolanD 

Disability, disease and various health conditions may impact the functioning of an in-

dividual, and their ability to perform various tasks and fulfil social obligations. Disability 

could be related to sex, age, and a social role. To better understand the impact of disability 

on the human life, a social role of a given individual in the mediaeval society must be con-

sidered. Polish mediaeval society was divided into three main parts: the first included 

craftsmen, peasants and warriors, the second one consisted of clergy, and the third was 

formed by nobility, with dukes or a king at the top. Men from the upper classes were 

knights and dukes. Royals handled political affairs and arranged marriages for their sisters 

and daughters, to maintain or establish good relations between noble families. For people 

from the upper classes, an alternative to marriage was to become a nun, a monk, or a priest 

(Miśkiewicz 2010).

People in cities, strongholds, and settlements surrounding them were responsible for 

ensuring the comfortable living of the upper classes. Some men in cities were merchants 

(Miśkiewicz 2010), while others were craftsmen, e.g., saddlers, tinsmiths, blacksmiths, 

and potters. They tanned animal skins and wove cloth. Men felled trees and built houses 

and other buildings. Peasants constituted a significant part of the mediaeval society, and 

cultivated cereals (wheat, barley, rye, and oat), vegetables and fruit. They also got food by 

fishing, hunting, collecting honey, and breeding animals (e.g., cattle, pigs, and sheep). 

They were obliged to deliver a part of their crops to landowners as the tithe. A special 

group among the men were warriors responsible for defending settlements and fighting 

in wars.

Women married early and their lifespan was short due to high mortality rates at child-

birth (Kozłowski 2012). They were supposed to take care of the household (e.g., cook 
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meals) and raise children. Women were responsible for cultivating vegetables, breeding 

animals, weaving fabrics, and making ceramics (Miśkiewicz 2010).

Children from the upper classes in cities received schooling, while those in villages 

learned occupational and domestic skills from their parents, and worked and helped them 

to earn a living from their earliest years (Penny-Mason and Gowland 2014). In their free 

time, children played games (Miśkiewicz 2010). The hair-cutting ritual at the age of seven 

was a time of the transition from childhood to youth for boys (Delimata 2004a). For girls, 

the transition from childhood to youth might have happened at the same age; however, we 

do not have any evidence for that. The transition to adulthood occurred at the age of 12-15 

years (Delimata 2004b). 

3. MaTerIals anD MeThoDs

3.1. Materials

Chronicles and hagiographies are some of the best sources for assessing disabilities 

and diseases in mediaeval times. Two chronicles were selected for the textual analysis. The 

first (Anonim tzw. Gall 2008), is from the 12th century and it was written by an anonymous 

and probably non-Polish author, traditionally referred to as ‘Gallus’ (a person from Gaul, 

or France). The second is from the 13th century, and was written by Master Vincentius 

called Kadłubek from Cracow (Mistrz Wincenty 2008). The hagiography of Saint Hedwig, 

a Duchess of Silesia, was written shortly after her death before the end of the 13th century. 

The original source was not preserved; however, its copy was included in Vita beate Hed-

wigis (Legenda świętej Jadwigi 1993) from the 14th century. These sources are dated to 

the same period as the archaeological and osteological materials used in this study. 

Archaeological and osteological materials were excavated in 1957 and 1997-2011 in the 

village of Kałdus, situated on the east bank of the Vistula River, in northern Poland (Fig. 1). 

The Early Mediaeval (10th-13th century) settlement complex uncovered at the foot of Mount 

Saint Lawrence was named Culmen (or Chełmno in Polish). Culmen was initially located 

outside the borders of the Gniezno state (the first Polish state), but later was one of its 

main centres, to eventually become a castellany in the 12th century. It was strategically lo-

cated on the border between the Polish state and the Prussian lands, and at the crossroads 

of two main routes linking Rus’ with the Baltic Sea and Scandinavia (Chudziak 2003, 

2006, 2010).

The settlement complex consisted of a stronghold with the remains of a stone basilica 

(Site 3) and a cemetery (Sites 1, 2, and 4) with up to 1,500 graves – one of the largest in 

Early Mediaeval Central Europe (e.g., Chudziak 2006, 2010; Kozłowski 2012; Bojarski 

2020). A significant number of burials contained grave goods, with temple rings, knives and 

rings being the most common. Other grave goods included beads, coins, chains, pendants, 
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fig. 1. a: The location of Kałdus in Poland (www.d-maps.com). B: The location of remains of the early 
Mediaeval settlement complex of Culmen at archaeological sites in Kałdus, Poland. The site and height 
guidelines plan of the settlement complex, with trenches explored in 1958-1973. C: The site and height 
guidelines plan of the settlement complex, with trenches explored in 1996-2015 (by M. skrzatek, M. Wein-

kauf, W. ochotny; Chudziak, noryśkiewicz 2016).
1 – excavations conducted in 1958 (e. Kaszewska, MaIeŁ); 2 – excavations conducted in 1958 (h. Wiklak, 
Ka uŁ); 3 – excavations conducted in 1967-1973 (a. Kola, Ka uMK); 4 – excavations conducted in 1996-

2015 (W. Chudziak, Ia nicolaus Copernicus university)

rattles, a sword, whetstones, iron fire strikers and flintstones, ceramic whorls, and bowls 

(Chudziak 2006, 2010). The majority of individuals were buried in simple earth graves, 

but some were buried in graves containing structures such as coffins, frames, or chamber 

graves. Eight chamber graves, dating back to the end of the 10th century or the first half of 

the 11th century, were linked to the local elite (Chudziak et al. 2010a, b; Stawska et al. 2010; 

Bojarski et al. 2016). A chamber grave is a burial in an external ‘non-portable wooden 

structure, shaped like a small building/chamber, erected over the deceased’s body at a bu-

rial site’ (Janowski 2011, 257; 2015, 25). The design of the chamber graves from Culmen 

and the goods found within (a bronze bowl, a plate with gilded fittings, glass beads) indi-

cate that all or at least some of the individuals buried in them were of Scandinavian origin 

(Chudziak 2001, 2010, 2012; Bojarski 2021). The Scandinavian elite could have signifi-

cantly influenced the development of the settlement in Culmen, as is evidenced by items 

with runic inscriptions (a game piece and a lead cross pendant). However, the latest stable 

isotope analysis of strontium showed that five out of nine individuals buried in the dis-

cussed chamber graves probably came from the Polish lands (Błaszczyk 2017), indicating 

that they could be Slavs.

In total, we selected 661 skeletons from 653 burials (some of them being multiple 

burials) for the analysis of disability and diseases in Culmen. The palaeopathological 

analysis indicated a number of pathological lesions, diseases and health conditions that 

were present in the population in Culmen (Kozłowski 2012). They included degenerative 

joint disease, injuries, specific infections (tuberculosis, leprosy), periosteal reactions, and 
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osteomyelitis, as well as metabolic diseases (anaemia, rickets, and scurvy). Furthermore, 

tumour-like lesions, paralysis, endocrine disorders, developmental defects, dental caries, 

and stress markers were also observed.

3.2. Methods

3.2.1. Disability and palaeopathology

In our study, we use the above-mentioned multifactorial definition of disability (WHO 

2002). In this interdisciplinary analysis, we developed and used the following protocol for 

studying disability in historical periods of time. First, we reviewed the textual sources, to 

learn which physical conditions might be perceived as disabilities. Second, we identified 

pathological conditions that were observed in skeletons of the individuals from Culmen; 

and, on the basis of ethnomedical, modern clinical, and palaeopathological studies (e.g., 

Ibingira 2003; Goodwin et al. 2013; Baliga et al. 2015), we assessed their impact on the 

daily life. At this stage, disability was perceived as physical conditions associated with dis-

eases that were likely to negatively affect the individual’s functioning, and significantly 

impacted their daily lives for a considerably long period of time (Matczak and Kozłowski 

2017). Next, we analysed which pathological lesions found in the skeletons could be linked 

with disabilities described in the textual sources. This way, we identified those skeletons 

that belonged to people with disabilities. These analyses resulted in a synthesis of informa-

tion on how disability was defined and which afflictions present in the textual and osteo-

logical materials were regarded as disabilities.

In our work aiming at determining which diseases were considered disabilities, we 

used historical source criticism (information evaluation) to evaluate the qualities of infor-

mation (validity, reliability, and relevance) available in historical sources (Topolski 1976). 

The palaeopathological analysis of the skeletons was performed by Tomasz Kozłowski, 

mostly as part of the European Module of the Global History of Health Project using the 

Data Collection Codebook (Steckel et al. 2006) and associated software. The results of this 

analysis were also published (Kozłowski 2012).

3.2.2. age and sex

 Sex was determined by interpretation of skull and pelvis morphology (Acsádi and 

Nemeskéri 1970; White and Folkens 2005), while the age at death in adults was estimated 

by morphology of pubic symphyseal surfaces (Brooks and Suchey 1990) and pelvic auricu-

lar surfaces (Buikstra and Ubelaker 1994), the fusion of cranial sutures (Steckel et al. 2006), 

dental attrition (Lovejoy 1985), and assessment of the sternal rib end (Krogman and Ýţcan 

1986; Bass 1987). The age of subadults was additionally estimated on the basis of ossifica-

tion of long bones, pelvis and vertebrae (Buikstra and Ubelaker 1994). For children, the 
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age at death was estimated on the basis of the dental development stage of deciduous and 

permanent teeth and tooth buds (Ubelaker 1989), diaphyseal lengths, and the size of a pelvis 

and a scapula (Florkowski and Kozłowski 1994). The individuals were assigned to six age 

categories: young children (0-7), older children (8-15), adolescents (16-18), young adults 

(19-29), mature adults (30-49), and old adults (50+).

4. resulTs

4.1. Perception of people with disabilities in mediaeval Poland

The Vita beatae Hedwigis, a hagiography of Saint Hedwig, the duchess of Silesia, pro-

vides numerous descriptions of people with various ailments. The source mentions ‘thir-

teen particularly handicapped poor men’; however, it does not say which diseases were 

regarded as ‘handicaps’ (Legenda świętej Jadwigi 1993, 99). A man, 18 years old, with all 

his limbs stiff, was regarded as a ‘cripple’. He could not feed himself unassisted and was 

completely bedridden. Siostromił, Racław and Więcymił were paralysed, and the last two 

were called ‘cripples’ (Legenda świętej Jadwigi 1993, 99-101). A woman bent almost in 

half, whose chest was touching her legs, was called an ‘invalid’ (Legenda świętej Jadwigi 

1993, 101). A man called Wawrzyniec had an ulcerated wound in his chest that oozed pus 

and stank, and a swollen leg, and was unable to walk. His wife was so disgusted with his 

condition that she abandoned him. Some of the spouses of health-challenged people 

claimed that they were useless in the household and forced them to beg. For example, 

Racław, who suffered from cramps, was called ‘a cripple’ and was a beggar in Wroclaw 

(Legenda świętej Jadwigi 1993, 101). The cataract that caused blindness was perceived 

as ‘an eye impairment’ (Legenda świętej Jadwigi 1993, 66). Mutilations, such as cut-off 

body parts (e.g., a hand) or a lost eye, inflicted during battles or resulting from a punish-

ment, like cutting off the tongue or the nose of a slanderer or blinding of a criminal (Ano-

nim tzw. Gall 2008; Mistrz Wincenty 2008), contributed to the number of people with 

impairments.

People of a high social status, who were mutilated in a battle, were perceived in a posi-

tive manner and could maintain their social roles and good living. On the other hand, 

some people of a lower social status, suffering from health conditions that prevented them 

from working, received care while others were forced to beg or were abandoned. This indi-

cates that both physical and social factors played a role in perception of disability associated 

with the listed health conditions (WHO 2002; compared with Barnes and Mercer 2010). 

These conditions impaired the functioning of an individual and as a result, some people 

created social barriers for certain individuals with the above-mentioned afflictions. Taking 

the discussed sources into account, we assumed that disabilities in mediaeval Poland in-

cluded paralysis and other health conditions causing problems with movement, or inabi-
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lity to move, an abnormal posture of the body, and blindness. Disabilities involving a loss 

of a body part resulted from punishments, battles, and possibly also from accidents, al-

though this third cause is not mentioned in textual sources (Legenda świętej Jadwigi 

1993; Anonim tzw. Gall 2008; Mistrz Wincenty 2008). We divided disabilities into mobility 

difficulties (e.g., paralysis, amputation), an abnormal body posture (e.g., postural kypho-

sis), and blindness. We use them as the basis and as indicators for investigating which 

pathological lesions might have been perceived as disability in Culmen. On the basis of 

textual sources, it can be noticed that it was adults, of all age groups, who were perceived 

as disabled in mediaeval Poland.

4.2. Disability, disease and health conditions found in Culmen

4.2.1. Disability in Culmen

As mentioned above, the analysis determined numerous diseases and health condi-

tions present in the population in Culmen. On the basis of medical, palaeopathological and 

ethnomedical studies, we assessed the impact of diseases and health conditions on the 

daily life of relevant individuals, to see if they were disabled. Our research shows that out 

of 661 skeletons from Culmen, eight skeletons display pathological lesions indicating dis-

ability, 313 skeletons have lesions indicating diseases and other health conditions that had 

an impact on the functioning of individuals, and 340 skeletons do not have such lesions 

(Fig. 2). Table 1 presents diseases and health conditions classified as disabilities. Osteo-

myelitis (N=3) was the most prevalent disability (Fig. 3). The remaining disabilities, associated 

fig. 2. The number of skeletons with pathological lesions indicating disability, pathological lesions associa-
ted with disease and other health conditions, and without lesions associated with disease, health conditions 

or disability, found in Culmen (by M. D. Matczak)
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fig. 3. The prevalence of afflictions associated with disability in Culmen (by M. D. Matczak)

with Pott’s disease, leprosy, paralysis, multiple myeloma, and amputation, were identi-

fied only once. Below we present the description of those diseases and health conditions 

that had the greatest impact on the functioning of individuals, leading to their disability. 

Table 2 contains a detailed palaeopathological description of each individual with identi-

fied disability. 

An individual from Grave 42/00, who was seven years old at the time of his/her death, 

displays signs of spinal tuberculosis known as Pott’s disease (Fig. 4). Tuberculosis was 

confirmed by molecular analysis (Kozłowski 2012). The most common symptoms of Pott’s 

disease include back pain (84%), followed by fever (40%) and pain elsewhere (28%), local 

tenderness, stiffness, and muscle spasms. Neurological complications, if untreated, may 

lead to paraplegia (Garg and Somvanshi 2011; Kamara et al. 2012; Rasouli et al. 2012). At 

the onset of Pott’s disease, the child could experience weakness, fever, and coughing. Ac-

tive disease in a child could cause malaise, loss of weight and appetite, night sweats, an 

table 1. Diseases and health conditions identified as disability and grave numbers in Culmen 

Diseases and health conditions identified 
as disability

Grave numbers
Site 1 Site 2 Site 4

Spinal tuberculosis (Pott’s disease) 42/00
Leprosy 101/98
Lower limb paralysis (post poliomyelitis) 5/03
Osteomyelitis 56/98 31/04 52/00
Neoplasm (multiple myeloma) 122/99
Amputation 41/00
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fig. 4. a: location of the lesions in the skeleton diagram of an individual with Pott’s disease from Grave 
42/00. B: anterior view of the spine fragment. C: right lateral view of the spine fragment. note a block of 
four, probably lower mid and/or lower thoracic vertebrae (only arches preserved), suggesting formation of 
a hump. D: an X-ray image of thoracic vertebrae, the lateral projection: a significant arching of the block 
and the irregular arrangement of osseous tissue with destruction centres (round, small bone defects) and 

minor sclerotic changes visible (photos by T. Kozłowski; Kozłowski 2012)

evening rise in the temperature, generalised body aches, and fatigue (Garg and Somvanshi 

2011). The intensity of pain in Pott’s disease varies from a chronic mild and dull ache to 

severely disabling pain, and it is localised to the site of involvement and most common in 

the thoracic region. The thoracic region was involved in the case of the child from Culmen, 

so it is probable that she/he experienced pain in that area (Fig. 4). Spinal motions, coughing 

and weight-bearing could aggravate the pain. The incidence of neurological complications 

varies from 10% to 43% of the cases, and they are common in the thoracic and cervical 

regions. If the thoracic or lumbar spine is involved, the function of upper extremities is 

maintained, while the symptoms in the lower extremities progress, leading to paraplegia 

(Garg and Somvanshi 2011; Kamara et al. 2012; Rasouli et al. 2012), which has a devastat-

ing effect and the incidence rate ranging from 23% to 76% of the cases. In the past, when 

multi-drug therapy and surgical treatments were unavailable, severe cases could lead to 

permanent neurological disability (e.g., paraplegia) and spinal deformity such as severe 

kyphosis, which affects the biomechanics of the spine and body and contributes to motor 

deficits, respiratory deficiencies, and degenerative spinal stenosis (Kamara et al. 2012; 

Rasouli et al. 2012). As the disease progressed in the thoracic part of the spine of the child 

from Culmen, it would have led to paraplegia of the lower limbs. The child would not have 

been able to fully help her/his parents in the household and/or play with other children. 

When the child was free of fever, she/he could perform easy daily tasks with the hands that 

required sitting, but she/he could not move unassisted. It is possible that the child did not 

work at all, and was just lying in bed at the advanced stage of the disease, when back pain, 

fatigue, weakness, paraplegia, and the respiratory deficiency (caused by the gibbous spine) 
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could be severe. The child’s contribution to the household was minimal and she/he mostly 

required a lot of care. The child was probably provided with food, fed and his/her hygiene 

was maintained. Somebody had to carry the child during her/his paraplegia episodes. The 

child could probably not play and interact with other children unless she/he had siblings 

and could interact with them in a household.

An adult female from Grave 101/98 was infected with leprosy (Fig. 5a, b, c), which was 

identified using the macroscopic analysis of skeleton morphology (mostly the facial skull), 

and the molecular analysis at the Department of Molecular Biology, the Medical Univer-

sity of Łódź (Kozłowski 2012; Matczak and Kozłowski 2017). At the advanced stage, lep-

rosy causes loss of sensation in hands, feet and other areas, and causes various eye prob-

lems, including blindness. This leads to a limited ability to work, as well as to social and 

psychological problems (Matczak and Kozłowski 2017). Nowadays, this condition is per-

ceived as disability, and multi-drug therapy helps people to recover from it. In the past, 

when such therapy was not available, leprosy caused significant impairment. It is possible 

that the female from Culmen experienced such problems. As a result, she was probably 

unable to perform many or all of her daily tasks: cultivating vegetables, breeding animals, 

weaving fabrics, and producing ceramics. She could have had a problem with finding a hus-

band and, if unmarried, would depend on her relatives for housing and support. Her need 

for assistance would increase as her condition worsened. She would require help in acquir-

ing and preparing food and feeding herself, and would need a guide outside the known 

territory.

Atrophy of bones in lower limbs, associated with paralysis-induced changes (probably 

poliomyelitis), was identified in the skeleton of a female, 30-40 years old at death, from 

Grave 5/03 (Fig. 5d, e, f; Kozłowski 2012). Her shorter and more fragile left lower limb 

indicates that poliomyelitis was contracted in childhood (Waldron 2009). This acute viral 

infection is characterised by fever, hypersensitivity, irritation of the gastrointestinal tract, 

headaches and muscle aches, paralysis of single muscles or muscle groups, muscle weak-

ness, or permanent paralysis (Aufderheide and Rodríguez-Martín 2006; Roberts and 

Manchester 2010; Baliga et al. 2015). This condition leads to complications such as insta-

bility and contracture of the joints, limb growth disorders, muscle balance disorders, and 

muscle cramps and distortions (Gaździk 2008). Poliomyelitis also causes a decrease in 

muscle tone, abolition of reflexes in the affected limb, muscle fasciculations, or atrophy of 

denervated muscles (Spodaryk 2002). Therefore, the person is unable to move without 

support and assistance, or without special equipment (e.g., crutches). Nowadays, it leads 

to disability (Baliga et al. 2015) 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 prevented her from walking and restricted 

her mobility. If she 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 impos-
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fig. 5. a: location of the lesions in the skeleton diagram of the individual with leprosy from Grave 101/98. 
B: anterior view of the skull. note clear cylindrical edges of the anterior nasal aperture, atrophy/destruc-
tion of the nasal spine, and atrophy of the frontal surface at the base of the nasal cavity, with the receding 
edge of the anterior nasal aperture, where all these characteristics are specific for facies leprosa. C: signs of 
periostitis on the surface of right tibial and fibular shafts. D: location of the lesions in the skeleton diagram 
of the individual with poliomyelitis (heine-Medin disease) from Grave 5/03.  e: an X-ray image of the right 
and left femora and tibiae, the anterior projection. The left femur and tibia display atrophic features: gene-
ral osteoporosis of epiphyses and significant thinning of shaft walls, when compared to the right femur and 
tibia. epiphyses of atrophic bones, of a reduced size, are covered with a very thin layer of the compact 
substance (almost invisible). Cross sections of the shafts are reduced. f: anterior view of the right tibia and 
the left tibia with symptoms of atrophy. The left tibia is shorter, with barely developed shaft edges and 
surfaces, as well as attachments of muscles and ligaments. a pronounced lateral twist of the distal epiphysis 

suggests an external (lateral) foot position (photos by T. Kozłowski; Kozłowski 2012)
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sible 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. 

Three individuals present pathological lesions associated with osteomyelitis (Kozłowski 

2012). Osteomyelitis is a nonspecific infectious disease of the bone and bone marrow 

caused by bacteria, viruses, fungi, and multicellular parasites (Roberts 2019). It is a de-

bilitating condition that has three forms: acute, subacute, and chronic. It starts with an 

acute or subacute form that lasts for a couple of weeks, and when left untreated, develops 

into a chronic bone infection. Chronic osteomyelitis is associated with a vascular necrosis 

of the bone and the formation of sequestra (fragments of dead bone) (Lew and Waldvogel 

2004). Symptoms of acute osteomyelitis include fever, chills, and swelling (Lazzarini et al. 

2004). Subacute osteomyelitis is manifested as mild pain and slight functional impair-

ment (Ibingira 2003). Symptoms of chronic osteomyelitis include pus discharge, swelling, 

deformity, chronic pain, muscle spasm, fever, limping when lower limbs are affected, re-

stricted mobility, the inability to use the infected body part, and functional impairment 

(Lazzarini et al. 2004; Biruk and Wubshet 2007; Roberts and Manchester 2010; Mundada 

and Patil 2022). Osteomyelitis is also considered a disability. In the past, when no antibio-

tics, surgical treatment (e.g., debridement, or amputation) and physiotherapy were avail-

able, it could easily develop into a chronic form that significantly impacted the life of an 

individual. If the infection spreads through the body, it can be fatal (Lew and Waldvogel 

2004). In an adult female from Grave 56/98 on Site 1 (Fig. 6a, b, c), chronic osteomyelitis 

is manifested as shaft deformation and broadening, and a sequestrum with cloacae in the 

left femur (Kozłowski 2012). This could have caused severe pain in the left femur, and dif-

ficulty with using the left lower limb and walking. She could have done light daily peasant 

and craftwork tasks, e.g., make pots, so she would still contribute to earning income and 

looking after the household. This person could cook, as well as take care of small children. 

However, her abilities in those areas were limited, and she needed assistance, e.g., she had 

to be provided with food ingredients, etc. In the case of an adult male from Grave 52/00 at 

Site 4, osteomyelitis was chronic as indicated by a broad cloaca, and significant thickening 

and deformation of the tibial shaft (Fig. 6d, e, f, g; Table 2). It caused severe pain in the 

tibia and difficulty with using the affected lower limb and walking. Thus, it was impossible 

for him to perform certain tasks such as tree felling, building huts, or ploughing. Some-

body had to help him to walk to places where he could work as a peasant or craftsman, and 

provide him with the necessary materials to perform his work. He could contribute to sus-

taining the family and household, although to a limited extent, due to his sickness and the 

care that he needed. Osteomyelitis was also identified in the form of osseous tissue layers 

on the tibia of a male, 50-60 years old at death, from Grave 31/04 on Site 2 in Culmen (Fig. 

6h, i, j; Table 2; Kozłowski 2012). Osteomyelitis could have had a significant impact on the 

life of that male because it could have caused pain, deformity, and functional limitation of 
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fig. 6. a: location of the lesions in the skeleton diagram of the individual with osteomyelitis from Grave 
56/98. B: The left femoral shaft near the distal metaphysis is deformed and broadened. note the cloaca 
with bone fragments (so-called sequestra) adhering. C: an X-ray image of the part of the left femur showing 
deformation of the bone contour, irregular sclerotization of internal structures, and a sequestrum. D: lo-
cation of the lesions in the skeleton diagram of the individual with osteomyelitis from Grave 52/00. e: The 
left tibia with a round, broad cloaca penetrating into the bone near the proximal epiphysis, and a significant 
widening of the nutrient foramen. f: a significant thickening and deformation of the left tibial shaft and 
epiphysis, as a result of the inflammation process. G: an anterior-posterior X-ray image of the tibia shows 
substantial bone damage caused by the disease process involving all its segments, together with irregular 
sclerotic areas and cavernous defects in the internal structure and the original cortical bone. h: location 
of the lesions in the skeleton diagram of the individual with osteomyelitis from Grave 31/04. I: Posterior 
view of the left tibia. note obliterated signs of massive periostitis and widening of the nutrient foramen. J: 
anterior view of the tibiae. The left tibia displays deformation of the proximal part (widening) and signs of 

osteitis. The right tibia is free of pathological lesions (photos by T. Kozłowski; Kozłowski 2012)



202 magdalena domicela matczak, tomasz Kozłowski, Wojciech chudziak
ta

bl
e 

2.
 a

 c
at

al
og

ue
 o

f s
ke

le
to

ns
 w

ith
 p

at
ho

lo
gi

ca
l l

es
io

ns
 a

ss
oc

ia
te

d 
w

ith
 d

is
ab

ili
ty

 in
 C

ul
m

en
 (C

hu
dz

ia
k 

et
 a

l. 
20

06
, K

oz
ło

w
sk

i 2
01

2,
 th

is
 s

tu
dy

). 
D

JD
 –

 d
e-

ge
ne

ra
tiv

e 
jo

in
t d

is
ea

se

It
em

G
ra

ve
 n

o.
D

at
e

Se
x 

an
d 

ag
e

Pa
th

ol
og

y
Fi

gu
re

s

1
56

/9
8

th
e 

12
th
 c

. –
 1

st
 h

al
f 

of
 th

e 
13

th
 c

.
Fe

m
al

e 
35

-4
5

In
 th

e 
le

ft 
fe

m
ur

, o
st

eo
m

ye
lit

is
 in

vo
lv

ed
 m

os
t o

f t
he

 d
ia

ph
ys

is
 w

ith
 c

lo
ac

ae
. T

he
 sh

af
t n

ea
r 

th
e 

di
st

al
 m

et
ap

hy
si

s i
s d

ef
or

m
ed

 a
nd

 b
ro

ad
en

ed
. S

m
al

l b
on

e 
fr

ag
m

en
ts

 (s
o-

ca
lle

d 
se

qu
es

tra
) a

re
 w

el
l v

is
ib

le
 in

 th
e 

cl
oa

ca
. P

er
io

st
ea

l r
ea

ct
io

ns
 a

re
 v

is
ib

le
 a

s m
ar

ke
dl

y 
ac

ce
nt

ua
te

d 
lo

ng
itu

di
na

l s
tri

at
io

ns
. O

th
er

 id
en

tifi
ed

 p
at

ho
lo

gi
ca

l l
es

io
ns

 in
cl

ud
ed

: D
JD

 
m

an
ife

st
ed

 a
s s

lig
ht

 m
ar

gi
na

l l
ip

pi
ng

 o
bs

er
ve

d 
in

 b
ot

h 
sh

ou
ld

er
 jo

in
ts

, d
en

ta
l c

ar
ie

s i
n 

ei
gh

t t
ee

th
, a

n 
an

te
m

or
te

m
 lo

ss
 o

f fi
ve

 te
et

h,
 a

nd
 tw

o 
hy

po
pl

as
tic

 li
ne

s o
n 

a 
m

an
di

bu
la

r 
ca

ni
ne

, a
n 

in
ci

so
r, 

an
d 

a 
m

ax
ill

ar
y 

ca
ni

ne
.

6 
a-

c

2
10

1/
98

th
e 

12
th
 c

. –
 1

st
 h

al
f 

of
 th

e 
13

th
 c

.
Fe

m
al

e
25

-3
0

Le
pr

os
y 

m
an

ife
st

s a
s a

 ro
un

de
d 

an
d 

re
ce

di
ng

 e
dg

e 
ch

ar
ac

te
ris

in
g 

th
e 

an
te

rio
r n

as
al

 
ap

er
tu

re
, w

ith
 th

e 
at

ro
ph

y 
of

 th
e 

an
te

rio
r n

as
al

 sp
in

e.
 A

 p
or

ou
s p

al
at

e 
an

d 
ch

ro
ni

c 
in

fla
m

m
at

io
n 

in
 th

e 
na

sa
l c

av
ity

 w
er

e 
al

so
 id

en
tifi

ed
. M

ar
ke

dl
y 

ac
ce

nt
ua

te
d 

lo
ng

itu
di

na
l 

st
ria

tio
ns

 a
re

 v
is

ib
le

 in
 th

e 
sh

af
t o

f t
he

 h
um

er
us

 a
nd

 th
e 

m
et

at
ar

sa
l b

on
es

. P
er

io
st

ea
l 

in
fla

m
m

at
io

n,
 m

an
ife

st
ed

 a
s s

lig
ht

, d
is

cr
et

e 
pa

tc
he

s o
f r

ea
ct

iv
e 

bo
ne

, i
nv

ol
ve

s l
es

s t
ha

n 
on

e 
qu

ar
te

r o
f t

he
 su

rf
ac

e 
of

 th
e 

lo
ng

 b
on

es
 in

 th
e 

lo
w

er
 li

m
bs

. T
he

 m
or

ph
ol

og
ic

al
 

de
fo

rm
at

io
n 

of
 th

e 
le

ft 
tib

ia
 sh

af
t i

s p
ro

ba
bl

y 
ca

us
ed

 b
y 

a 
he

al
ed

 fr
ac

tu
re

. S
ig

ns
 o

f a
 

m
as

si
ve

 p
er

io
st

ea
l r

ea
ct

io
n 

an
d 

re
m

od
el

lin
g 

ar
e 

pr
es

en
t. 

A
 m

as
si

ve
 d

ep
os

it 
of

 o
ss

eo
us

 
tis

su
e 

is
 v

is
ib

le
 o

n 
th

e 
le

ft 
tib

ia
 a

nd
 fi

bu
la

, l
ea

di
ng

 to
 d

ef
or

m
at

io
n 

of
 th

e 
sh

af
t s

ha
pe

. 
Sy

st
em

ic
 o

st
eo

pe
rio

st
iti

s i
s p

re
se

nt
 in

 b
ot

h 
tib

ia
s a

nd
 fi

bu
la

s. 
Sc

hm
or

l’s
 n

od
es

 o
n 

th
or

ac
ic

 
ve

rte
br

ae
 a

nd
 a

 c
on

ge
ni

ta
l f

us
io

n 
of

 th
e 

C
2 

an
d 

C
3 

ve
rte

br
ae

 w
er

e 
id

en
tifi

ed
. C

ri
br

a 
or

bi
ta

lia
 a

s a
 c

lu
st

er
 o

f m
os

tly
 fi

ne
 fo

ra
m

in
a 

co
ve

rin
g 

a 
sm

al
l a

re
a 

(≤
1 

cm
2 ),

 a
nd

 p
or

ot
ic

 
hy

pe
ro

st
os

is
 v

is
ib

le
 a

s s
lig

ht
 p

itt
in

g 
or

 se
ve

re
 p

ar
ie

ta
l p

or
os

ity
 m

ay
 su

gg
es

t a
na

em
ia

. 

5 
a-

c

3
12

2/
99

th
e 

12
th
 c

. –
 1

st
 h

al
f 

of
 th

e 
13

th
 c

.
Fe

m
al

e
25

-3
0

A
 n

eo
pl

as
m

, p
ro

ba
bl

y 
m

ul
tip

le
 m

ye
lo

m
a,

 w
as

 id
en

tifi
ed

 o
n 

th
e 

ba
si

s o
f c

irc
ul

ar
 ly

tic
 

de
fe

ct
s o

n 
th

e 
ve

rte
br

ae
, t

he
 p

el
vi

s a
nd

 th
e 

lo
ng

 b
on

es
. C

irc
ul

ar
 o

st
eo

ly
tic

 le
si

on
s w

ith
 

irr
eg

ul
ar

 e
dg

es
 sp

re
ad

 o
n 

th
e 

ex
te

rn
al

 (c
lu

ni
s)

 su
rf

ac
e 

of
 th

e 
al

a 
of

 il
iu

m
, a

nd
 in

 th
e 

po
st

er
io

r p
ar

t a
nd

 o
n 

th
e 

ep
ip

hy
si

s a
nd

 p
ro

xi
m

al
 m

et
ap

hy
si

s o
f t

he
 h

um
er

us
. S

ig
ns

 o
f 

pe
rio

st
iti

s w
er

e 
pr

es
en

t, 
m

an
ife

st
in

g 
as

 n
um

er
ou

s h
ol

es
 fo

r t
in

y 
bl

oo
d 

ve
ss

el
s, 

ty
pi

ca
lly

 
lo

ca
te

d 
on

 th
e 

sh
af

t o
f t

he
 h

um
er

us
. O

st
eo

ly
tic

 le
si

on
s c

an
 b

e 
fo

un
d 

on
 th

e 
ep

ip
hy

si
s a

nd
 

pr
ox

im
al

 m
et

ap
hy

si
s o

f t
he

 ri
gh

t h
um

er
us

 in
 th

e 
fo

rm
 o

f n
um

er
ou

s, 
ro

un
d 

de
fe

ct
s i

n 
th

e 
ex

te
rn

al
 c

om
pa

ct
 b

on
e 

la
ye

r. 
Pe

rio
st

iti
s, 

ac
tiv

e 
at

 th
e 

m
om

en
t o

f d
ea

th
, i

nv
ol

ve
d 

th
e 

sh
af

t 
in

 th
e 

ar
ea

 o
f t

he
 n

ut
rie

nt
 fo

ra
m

en
 o

f t
he

 ri
gh

t u
ln

a.
 V

es
se

l h
ol

es
 a

re
 b

ro
ad

en
ed

 o
n 

th
e 

po
st

er
io

r s
ur

fa
ce

 o
f t

he
 v

er
te

br
al

 b
od

ie
s o

f t
he

 lu
m

ba
r s

pi
ne

 (f
ro

m
 th

e 
si

de
 o

f t
he

 v
er

te
br

al
 

ca
na

l),
 a

nd
 th

er
e 

ar
e 

si
gn

s o
f o

st
eo

ly
si

s o
n 

th
e 

ex
te

rn
al

 p
la

te
 o

f t
he

 b
on

e.
 O

st
eo

ly
tic

 
le

si
on

s a
re

 v
is

ib
le

 w
ith

in
 th

e 
ep

ip
hy

si
s a

nd
 th

e 
ar

ea
 o

f t
he

 p
ro

xi
m

al
 m

et
ap

hy
si

s o
f t

he
 ri

gh
t 

fe
m

ur
, m

an
ife

st
in

g 
as

 n
um

er
ou

s r
ou

nd
 d

ef
ec

ts
 in

 th
e 

pl
at

e 
la

ye
r, 

ho
le

s m
ad

e 
by

 ti
ny

 b
lo

od
 

ve
ss

el
s a

nd
 p

er
io

st
iti

s. 
O

th
er

 id
en

tifi
ed

 p
at

ho
lo

gi
ca

l l
es

io
ns

 in
cl

ud
ed

: a
 h

ea
le

d 
fr

ac
tu

re
 o

f 
th

e 
di

st
al

 p
ar

t o
f t

he
 ri

gh
t u

ln
a,

 D
JD

 –
 sl

ig
ht

 m
ar

gi
na

l l
ip

pi
ng

 in
 th

e 
rig

ht
 e

lb
ow

, a
n 

an
te

m
or

te
m

 lo
ss

 o
f s

ix
 te

et
h,

 a
nd

 o
ne

 ro
ot

 a
bs

ce
ss

.

7 
a-

f



203A multidisciplinary assessment of disability in early mediaeval culmen
It

em
G

ra
ve

 n
o.

D
at

e
Se

x 
an

d 
ag

e
Pa

th
ol

og
y

Fi
gu

re
s

4
5/

03
2nd

 h
al

f o
f t

he
 1

1th
 

c.
 –

 2
nd

 h
al

f o
f t

he
 

12
th
 c

. 

Fe
m

al
e

30
-4

0
Th

e 
le

ft 
lo

w
er

 li
m

b 
is

 sh
or

te
r a

nd
 m

or
e 

fr
ag

ile
 th

an
 th

e 
rig

ht
 o

ne
. T

he
 le

ft 
tib

ia
 is

 sh
or

te
r 

th
an

 th
e 

rig
ht

 o
ne

, w
ith

 b
ar

el
y 

de
ve

lo
pe

d 
sh

af
t e

dg
es

 a
nd

 su
rf

ac
es

, a
s w

el
l a

s m
us

cl
e 

an
d 

lig
am

en
t a

tta
ch

m
en

ts
. A

 p
ro

no
un

ce
d 

la
te

ra
l t

w
is

t o
f t

he
 ri

gh
t d

is
ta

l e
pi

ph
ys

is
 su

gg
es

ts
 

ex
te

rn
al

 (l
at

er
al

) f
oo

t p
os

iti
on

 –
 p

os
t-p

ar
al

yt
ic

 le
si

on
s t

ha
t c

ou
ld

 b
e 

co
nn

ec
te

d 
w

ith
 

po
lio

m
ye

lit
is

 (H
ei

ne
-M

ed
in

 d
is

ea
se

). 
In

 c
om

pa
ris

on
 to

 th
e 

rig
ht

 fe
m

ur
 a

nd
 ti

bi
a,

 a
 

ra
di

og
ra

ph
 sh

ow
ed

 g
en

er
al

 o
st

eo
po

ro
si

s i
n 

th
e 

ep
ip

hy
si

s a
nd

 si
gn

ifi
ca

nt
 th

in
ni

ng
 o

f t
he

 
sh

af
t w

al
ls

 in
 th

e 
le

ft 
fe

m
ur

 a
nd

 ti
bi

a.
 A

 v
er

y 
th

in
 la

ye
r o

f t
he

 c
om

pa
ct

 su
bs

ta
nc

e 
(a

lm
os

t 
in

vi
si

bl
e)

 c
ov

er
s t

he
 e

pi
ph

ys
is

 o
f t

he
 b

on
es

, w
hi

ch
 a

re
 re

du
ce

d 
in

 si
ze

 (a
tro

ph
ie

d)
. C

ro
ss

-
se

ct
io

ns
 o

f t
he

 sh
af

ts
 a

re
 re

du
ce

d.
 A

 ra
di

og
ra

ph
 sh

ow
ed

 a
tro

ph
y 

of
 th

e 
le

ft 
pa

te
lla

 a
nd

 
ta

lu
s, 

w
hi

ch
 w

er
e 

re
du

ce
d 

in
 si

ze
 a

nd
 d

is
pl

ay
ed

 si
gn

s o
f r

ed
uc

ed
 b

on
e 

de
ns

ity
 

(o
st

eo
po

ro
si

s)
. T

he
 le

ft 
fir

st
 p

ro
xi

m
al

 p
ha

la
nx

 is
 re

du
ce

d 
in

 si
ze

 w
he

n 
co

m
pa

re
d 

to
 th

e 
rig

ht
 o

ne
. D

JD
, m

an
ife

st
in

g 
as

 sl
ig

ht
 m

ar
gi

na
l o

st
eo

ph
yt

ic
 li

pp
in

g,
 is

 v
is

ib
le

 in
 b

ot
h 

te
m

po
ro

-m
an

di
bu

la
r j

oi
nt

s, 
th

e 
le

ft 
sh

ou
ld

er
, a

nd
 th

e 
rig

ht
 w

ris
t a

nd
 h

an
d.

 O
st

eo
ph

yt
ic

 
fo

rm
at

io
ns

 a
re

 p
re

se
nt

 in
 th

e 
th

or
ac

ic
 a

nd
 lu

m
ba

r v
er

te
br

al
 b

od
ie

s. 
Th

e 
la

te
ra

l s
ur

fa
ce

 o
f 

th
e 

pr
ox

im
al

 e
nd

 a
nd

 th
e 

sh
af

t o
f t

he
 a

tro
ph

ic
 si

de
 o

f t
he

 ti
bi

a 
di

sp
la

ys
 si

gn
s o

f p
er

io
st

ea
l 

re
ac

tio
ns

, w
hi

ch
 a

re
 p

ar
tia

lly
 h

ea
le

d 
an

d 
pr

ob
ab

ly
 n

ot
 d

ire
ct

ly
 a

ss
oc

ia
te

d 
w

ith
 th

e 
at

ro
ph

y.
 

Pe
rio

st
ea

l r
ea

ct
io

ns
 m

an
ife

st
 a

s m
ar

ke
dl

y 
ac

ce
nt

ua
te

d 
lo

ng
itu

di
na

l s
tri

at
io

ns
, w

ith
 

m
od

er
at

e 
in

vo
lv

em
en

t o
f t

he
 p

er
io

st
eu

m
, b

ut
 a

ffe
ct

in
g 

le
ss

 th
an

 o
ne

-h
al

f o
f t

he
 lo

ng
 b

on
e 

su
rf

ac
e,

 a
nd

 a
s s

lig
ht

, d
is

cr
et

e 
pa

tc
he

s o
f r

ea
ct

iv
e 

bo
ne

 a
ffe

ct
in

g 
le

ss
 th

an
 o

ne
 q

ua
rte

r o
f 

th
e 

lo
ng

 b
on

e 
su

rf
ac

e.
 M

an
di

bu
la

r a
nd

 m
ax

ill
ar

y 
ca

ni
ne

s a
nd

 a
 m

an
di

bu
la

r i
nc

is
or

 h
av

e 
on

e 
hy

po
pl

as
tic

 li
ne

, w
hi

le
 a

 m
ax

ill
ar

y 
in

ci
so

r h
as

 tw
o 

hy
po

pl
as

tic
 li

ne
s. 

A
n 

an
te

m
or

te
m

 
lo

ss
 o

f s
ix

 te
et

h 
w

as
 a

ls
o 

ob
se

rv
ed

. 

5 
d-

f

5
31

/0
4

2nd
 h

al
f o

f t
he

 1
1th

 
c.

 –
 2

nd
 h

al
f o

f t
he

 
12

th
 c

.

M
al

e 
50

-6
0

D
JD

 m
an

ife
st

s a
s s

lig
ht

 m
ar

gi
na

l l
ip

pi
ng

 in
 th

e 
te

m
po

ro
-m

an
di

bu
la

r j
oi

nt
s, 

sh
ou

ld
er

s, 
el

bo
w

s, 
hi

ps
, l

ef
t k

ne
e,

 w
ris

ts
 a

nd
 h

an
ds

, a
nd

 th
e 

le
ft 

an
kl

e 
an

d 
fo

ot
. C

er
vi

ca
l a

nd
 lu

m
ba

r 
ve

rte
br

ae
 a

re
 c

ha
ra

ct
er

is
ed

 b
y 

os
te

op
hy

tic
 fo

rm
at

io
ns

. T
he

 th
or

ac
ic

 v
er

te
br

ae
 d

is
pl

ay
 

ex
te

ns
iv

e 
os

te
op

hy
tic

 fo
rm

at
io

ns
. S

ig
ns

 o
f a

 m
as

si
ve

 le
si

on
 c

au
se

d 
by

 h
ea

le
d 

pe
ri

os
tit

is
 

on
 th

e 
po

st
er

io
r a

sp
ec

t, 
w

id
en

in
g 

of
 th

e 
nu

tri
en

t f
or

am
en

, a
nd

 d
ef

or
m

at
io

n 
of

 th
e 

pr
ox

im
al

 
pa

rt 
of

 th
e 

bo
ne

 a
re

 v
is

ib
le

 in
 th

e 
le

ft 
tib

ia
, i

nd
ic

at
in

g 
os

te
om

ye
lit

is
. P

er
io

st
ea

l r
ea

ct
io

ns
 

ar
e 

pr
es

en
t i

n 
th

e 
fo

rm
 o

f m
ar

ke
dl

y 
ac

ce
nt

ua
te

d 
lo

ng
itu

di
na

l s
tri

at
io

ns
, a

nd
 sl

ig
ht

, d
is

cr
et

e 
pa

tc
he

s o
f r

ea
ct

iv
e 

bo
ne

 a
ffe

ct
in

g 
le

ss
 th

an
 o

ne
 q

ua
rte

r o
f t

he
 lo

ng
 b

on
e 

su
rf

ac
e.

 L
ay

er
s o

f 
os

se
ou

s t
is

su
e 

ar
e 

vi
si

bl
e 

on
 th

e 
pl

eu
ra

l s
ur

fa
ce

 o
f t

he
 ri

b.
 A

 ra
di

og
ra

ph
 o

f t
he

 ri
b,

 a
t t

he
 

ve
rti

ca
l p

ro
je

ct
io

n 
an

gl
e,

 to
w

ar
ds

 th
e 

sh
af

t s
ur

fa
ce

, s
ho

w
ed

 li
m

ite
d 

irr
eg

ul
ar

 a
re

as
 o

f 
sc

le
ro

tic
 le

si
on

s i
n 

th
e 

sh
af

t. 
Th

e 
id

en
tifi

ed
 p

at
ho

lo
gi

ca
l c

ha
ng

es
 in

cl
ud

ed
: o

st
eo

m
a 

on
 th

e 
rig

ht
 p

ar
ie

ta
l b

on
e 

(8
 m

m
), 

co
m

pl
et

e 
sa

cr
al

iz
at

io
n 

of
 L

5,
 d

en
ta

l c
ar

ie
s i

n 
se

ve
n 

te
et

h,
 a

nd
 

an
 a

nt
em

or
te

m
 lo

ss
 o

f 1
0 

te
et

h.

6 
h-

j



204 magdalena domicela matczak, tomasz Kozłowski, Wojciech chudziak

It
em

G
ra

ve
 n

o.
D

at
e

Se
x 

an
d 

ag
e

Pa
th

ol
og

y
Fi

gu
re

s

6
41

/0
0

40
s o

f t
he

 1
1th

 c
. –

 
11

th
/1

2th
 c

.
M

al
e

40
-5

0
D

JD
 in

 th
e 

fo
rm

 o
f 

sl
ig

ht
 m

ar
gi

na
l l

ip
pi

ng
 w

as
 id

en
tifi

ed
 in

 s
ho

ul
de

rs
, e

lb
ow

s, 
th

e 
rig

ht
 

kn
ee

, w
ris

ts
 a

nd
 h

an
ds

. O
st

eo
ph

yt
ic

 f
or

m
at

io
ns

 a
re

 v
is

ib
le

 in
 th

e 
ce

rv
ic

al
 v

er
te

br
ae

. A
n 

ex
te

ns
iv

e 
os

te
op

hy
tic

 fo
rm

at
io

n 
is

 v
is

ib
le

 in
 th

e 
th

or
ac

ic
 a

nd
 lu

m
ba

r v
er

te
br

ae
. D

is
ta

l p
ar

ts
 

of
 th

e 
le

ft 
tib

ia
 a

nd
 fi

bu
la

 w
er

e 
am

pu
ta

te
d,

 w
hi

ch
 re

su
lte

d 
in

 th
ei

r s
ho

rte
ni

ng
 b

y 
ab

ou
t 7

 c
m

, 
w

he
n 

co
m

pa
re

d 
to

 th
e 

rig
ht

 ti
bi

a 
an

d 
fib

ul
a.

 O
bs

er
ve

d 
pe

rio
st

ea
l r

ea
ct

io
ns

 a
re

 p
ro

ba
bl

y 
as

so
ci

at
ed

 w
ith

 a
m

pu
ta

tio
n.

 P
ro

lif
er

at
io

n 
an

d 
re

m
od

el
lin

g 
(h

ea
lin

g)
 p

ro
ce

ss
es

 in
 th

e 
tib

ia
 

an
d 

fib
ul

a 
su

gg
es

t t
ha

t t
he

 m
al

e 
su

rv
iv

ed
 a

m
pu

ta
tio

n 
an

d 
liv

ed
 w

ith
 th

is
 c

on
di

tio
n.

 P
or

ot
ic

 
hy

pe
ro

st
os

is
, i

nd
ic

at
ed

 b
y 

th
e 

pr
es

en
ce

 o
f s

lig
ht

 p
itt

in
g 

or
 se

ve
re

 p
ar

ie
ta

l p
or

os
ity

, p
os

si
bl

y 
in

di
ca

tin
g 

an
ae

m
ia

, w
as

 id
en

tifi
ed

. F
ur

th
er

m
or

e,
 a

n 
an

te
m

or
te

m
 fr

ac
tu

re
 o

f t
he

 c
ro

w
n 

w
as

 
ob

se
rv

ed
 in

 th
e 

up
pe

r r
ig

ht
 m

ed
ia

l i
nc

is
or

. 

8 
a-

d

7
42

/0
0

2nd
 h

al
f o

f t
he

 1
2th

 
c.

 –
 1

2th
/1

3th
 c

. 
U

nk
no

w
n

7
Th

or
ac

ic
 v

er
te

br
ae

 fo
rm

 a
n 

ar
ch

, r
es

em
bl

in
g 

a 
gi

bb
us

 d
ef

or
m

ity
. A

 ra
di

og
ra

ph
 sh

ow
s a

 
si

gn
ifi

ca
nt

 a
rc

hi
ng

 o
f t

he
 b

lo
ck

 a
nd

 a
n 

irr
eg

ul
ar

 a
rr

an
ge

m
en

t o
f o

ss
eo

us
 ti

ss
ue

 w
ith

 
de

st
ru

ct
io

n 
ce

nt
re

s (
ro

un
d,

 sm
al

l d
ef

ec
ts

). 
Th

e 
th

or
ac

ic
 v

er
te

br
ae

 d
is

pl
ay

 ly
tic

 le
si

on
s, 

an
d 

ar
e 

ob
lit

er
at

ed
 a

nd
 fu

se
d.

 T
he

se
 p

at
ho

lo
gi

ca
l l

es
io

ns
 c

or
re

sp
on

d 
to

 P
ot

t’s
 d

is
ea

se
 (s

pi
na

l 
tu

be
rc

ul
os

is
). 

C
ri

br
a 

or
bi

ta
lia

 a
re

 p
re

se
nt

 a
s a

 c
lu

st
er

 o
f m

os
tly

 fi
ne

 o
pe

ni
ng

s c
ov

er
in

g 
a 

sm
al

l a
re

a,
 in

di
ca

tin
g 

po
ss

ib
le

 a
na

em
ia

.

4 
a-

c

8
52

/0
0

10
th
/1

1th
 –

 1
st
 h

al
f 

of
 th

e 
11

th
 c

. 
M

al
e 

30
-4

0
O

st
eo

m
ye

lit
is

 w
as

 id
en

tifi
ed

 o
n 

th
e 

ba
si

s o
f a

 ro
un

d,
 b

ro
ad

 c
lo

ac
a 

pe
ne

tra
tin

g 
in

to
 th

e 
bo

ne
 n

ea
r t

he
 p

ro
xi

m
al

 e
pi

ph
ys

is
 a

nd
 a

 si
gn

ifi
ca

nt
 w

id
en

in
g 

of
 th

e 
nu

tri
en

t f
or

am
en

 o
f t

he
 

tib
ia

. T
he

 sh
af

t a
nd

 th
e 

ep
ip

hy
si

s a
re

 si
gn

ifi
ca

nt
ly

 th
ic

ke
ne

d 
an

d 
de

fo
rm

ed
 a

s a
 re

su
lt 

of
 

th
e 

in
fla

m
m

at
io

n 
pr

oc
es

s. 
A

n 
an

te
rio

r-p
os

te
rio

r r
ad

io
gr

ap
h 

of
 th

e 
tib

ia
 sh

ow
ed

 su
bs

ta
nt

ia
l 

bo
ne

 d
am

ag
e 

ca
us

ed
 b

y 
th

e 
di

se
as

e 
pr

oc
es

s a
ffe

ct
in

g 
al

l i
ts

 se
gm

en
ts

. F
ur

th
er

m
or

e,
 

irr
eg

ul
ar

 sc
le

ro
tic

 a
re

as
 a

nd
 c

av
er

no
us

 d
ef

ec
ts

 in
 th

e 
in

te
rn

al
 st

ru
ct

ur
e 

an
d 

or
ig

in
al

 c
or

tic
al

 
bo

ne
 a

re
 a

ls
o 

vi
si

bl
e.

 O
ne

 h
yp

op
la

st
ic

 li
ne

 o
n 

a 
m

an
di

bu
la

r c
an

in
e 

an
d 

tw
o 

or
 m

or
e 

hy
po

pl
as

tic
 li

ne
s o

n 
a 

m
ax

ill
ar

y 
ca

ni
ne

 w
er

e 
id

en
tifi

ed
.

6 
d-

g



205A multidisciplinary assessment of disability in early mediaeval culmen

the infected limb. The assessment of disability in that male is difficult; however, it cannot 

be excluded that he had functional impairment in his advanced age. 

A neoplasm, probably multiple myeloma, was identified in the skeleton of a female, 

30-40 years old at death, from Grave 122/99 (Fig. 7, Table 2; Kozłowski 2012). Multiple 

myeloma causes bone pain, anaemia, kidney failure, infections and neurological problems, 

and in its advanced stages, results in severe pain and an inability to move, which nowadays 

leads to disability (Goodwin et al. 2013). The female from Culmen probably experienced 

pain, anaemia, kidney failure, infections and neurological problems. At the advanced 

stage, multiple myeloma causes weakness and severe pain (Goodwin et al. 2013). The fe-

male could not work and was lying down all the time. The family had to provide assistance 

to ensure that her domestic, basic, and economic needs were satisfied. For some months 

or years before her death, while multiple myeloma was progressing, she was probably fully 

fig. 7. a: location of the lesions in the skeleton diagram of the individual with suspected multiple myeloma 
from Grave 122/99. B: Broadened vessel holes on the posterior surface of the second lumbar vertebral 
body (from the vertebral canal side) and osteolysis affecting its external surface. C: Circular osteolytic le-
sions with irregular edges spread to the external (clunis) surface of the posterior aspect of the right ala of 
the ilium. D: osteolytic lesions are visible on the epiphysis and the proximal metaphysis of the right hume-
rus as numerous round defects in the external compact bone layer. e: an X-ray image of the right humerus, 
the anterior projection. note areas of significantly reduced density (osteoporosis) and numerous round 
cavities. The greater tubercle does not have a normal internal spongy structure and the contour of its shaft 

surface is blurred. f: signs of active periostitis near the nutrient foramen of the right ulna 
(photos by T. Kozłowski; Kozłowski 2012)
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fig 8. a: location of the lesions in the skeleton diagram of the individual with amputation of the left tibia 
and fibula from Grave 41/00. B: anterior view of the right tibia and fibula and amputated distal parts of the 
left tibia and fibula. C: an X-ray image of the tibia and fibula, the anterior projection, showing signs of pro-
liferation and remodelling processes. D: anterior view of significant rebuilding and consolidation/fusion 
(bridging bone fusion) between tibial and fibular shafts (post-mortem damage to the bridging bone) (photos 

by T. Kozłowski; Kozłowski 2012)

disabled. Nowadays, multiple myeloma leads to death within 7-60 months of the diagnosis 

(Piotrowski 2003). It could probably be the reason of the death of the female from Culmen.

An amputation, which was identified in the skeleton of a male, 40-50 years old at death, 

from Grave 41/00, could have a long-term impact on that individual’s life (Kozłowski 

2012). As a result of amputation, the distal parts of the left tibia and fibula were shorter by 

about 7 cm than the corresponding bones in the right lower limb (Fig. 8). Proliferation and 

remodelling (healing) processes in the tibia and fibula (Fig. 8d) suggest that the male sur-

vived amputation and lived with this condition. In his advanced age, he could have had 

considerable problems with obtaining food and earning an income as a consequence of 

amputation and walking difficulties. He might have been unable to actively perform all his 

duties at work and in the household. It is possible that someone had to support him to 

satisfy his economic needs. Amputation of one lower extremity at or above the ankle is 

nowadays considered a disability in Poland and elsewhere, e.g., in the USA (Disability 

Evaluation Under Social Security). Being a condition that restricts mobility, it could have 

also been perceived as such in the past. Therefore, the individual from Grave 41/00 might 

have been considered as a disabled member of the community.

4.2.2. Types of disability

On the basis of mediaeval texts, we have distinguished disability due to mobility diffi-

culties, an abnormal posture, and blindness, and linked those types with the specific dis-

eases and health conditions identified in osteological materials from Culmen. A bone neo-
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plasm (probably multiple myeloma), osteomyelitis and Pott’s disease could have caused 

severe pain, which could have affected the individual’s ability to move. Additionally, pa-

ralysis (caused by poliomyelitis), amputation, and leprosy could also be associated with 

disability due to mobility difficulties. For this reason, those afflictions can be considered as 

a disability due to mobility difficulties (Table 3). Disability due to an abnormal posture 

could result from Pott’s disease (spinal tuberculosis), limb paralysis (due to poliomyelitis), 

and amputation. Disability due to blindness could be associated with leprosy. In some 

cases, one affliction can be assigned to two categories of disability, e.g., paralysis and am-

putation can be considered as a disability due to mobility difficulties, as well as due to an 

abnormal posture.

Of the discussed types of disability, disability due to mobility difficulties was the most 

frequent (N=8; Table 3). Only one individual with amputation (Grave 41/00) was disabled 

as a consequence of a specific human activity such as surgery, punishment or fighting, and 

the remaining ones (N=7) were disabled due to development of disease. Some individuals 

could be fully or partially disabled, depending on the severity and the number of afflictions 

a particular person suffered from. However, the qualitative analysis of disability is out of 

the scope of this article.

table 3. The prevalence of disability types in Culmen 

Diseases and health conditions 
identified as disability

Disability due to 
mobility difficulties

Disability due to an 
abnormal posture

Disability due to 
blindness

N % N % N %
Spinal tuberculosis (Pott’s disease) 1 12.5% 1 33.3% 0 –
Leprosy 1 12.5% 0 – 1 100%
Lower limb paralysis (post 
poliomyelitis)

1 12.5% 1 33.3% 0 –

Osteomyelitis 3 37.5% 0 – 0 –
Neoplasm (multiple myeloma) 1 12.5% 0 – 0 –
Amputation 1 12.5% 1 33.3% 0 –
Total 8 100% 3 100% 1 100%

4.2.3. age and sex of people 

with disabilities

Table 4 presents the age and sex of the people with disabilities from Culmen. The values 

are too low to perform a statistical analysis; however, it is visible that the majority of people 

with disabilities were adults (N=7), with only one child found. The prevalence of disability 

is almost equal in males (N=3) and females (N=4).
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table 4. Distribution of age and sex per group of skeletons of individuals with disabilities in Culmen 

Age
Sex

Total
Female Male Unknown

N % N % N % N %
Young child (0-7) 0 – 0 – 1 100.0% 1 12.5%
Older child (8-15) 0 – 0 – 0 – 0 –
Adolescent (16-18) 0 – 0 – 0 – 0 –
Young adult (19-29) 2 50% 0 – 0 – 2 25%
Mature adult (30-49) 2 50% 2 66.7% 0 – 4 50%
Old adult (50+) 0 – 1 33.3% 0 – 1 12.5%
Total 4 100.0% 3 100.0% 1 100.0% 8 100.0%

4.2.4. Diseases and health conditions in Culmen

We treated the remaining afflictions from Culmen as diseases and health conditions 

that impacted the functioning of individuals. They included anaemia, scurvy, rickets, de-

generative joint disease, thoracic disc herniation, periosteal reactions, tuberculosis (ex-

cluding Pott’s disease), meningitis, hyperostosis frontalis interna (HFI), trauma (excluding 

amputation), osteochondritis dissecans, osteochondrosis, spondylolysis, spondylolisthesis, 

enthesopathy, hip dysplasia, developmental foot defect, deep dental caries, dental abscesses 

and tooth fracture.

139 individuals were identified as having anaemia, manifesting as cribra orbitalia, po-

rotic hyperostosis, and other lesions (Kozłowski 2012) (Fig. 9). The most common symp-

toms of anaemia include pale skin, mucous membranes and conjunctiva, weakness, fa-

tigue, tenderness, reduced exercise tolerance, headaches, sleep disorders, worsening of 

memory, apathy, depression, feeling cold, and constipation (Aufderheide and Rodríguez-

Martín 2006; Kotschy 2009; Zahorska-Markiewicz and Małecka-Tendera 2009; Roberts 

and Machester 2010). Other symptoms involve arrhythmias, functional systolic murmur, 

cardiac hypertrophy, and congestive heart failure, which can be fatal if left untreated 

(Pegelow et al. 1977). Advanced forms of anaemia lead to the inability to work (Brittem-

ham 2000). In the present and in the past, anaemia could cause fatigue and weakness 

when performing various duties. Headaches and sleeping disorders associated with anaemia 

could affect the individual’s ability to rest sufficiently during the day or at night.

Skeletal signs of scurvy were identified in 24 individuals (Fig. 9). This condition is 

characterised by swelling of the gums, bleeding, blood spots on the skin, epidermal kera-

tosis, impaired wound healing, periodontal diseases, weakness, pain in muscles and joints 

of the lower limbs, and irritability (Wojtecka-Łukasik 2009; Roberts and Manchester 

2010). It is probable that 24 individuals from Culmen experienced such symptoms; how-

ever, it is hard to estimate how they affected their performance of daily tasks.
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Rickets was identified in three skeletons (Fig. 9). It causes bone deformation, a delay in 

serration, thickening of the bones of the forearm and lower leg, malocclusion, tendency to 

develop caries, a high palate, scoliosis, bone pain in the limbs, pelvis and spine, and muscle 

weakness (Henning and Schmidt 1973; Sahay and Sahay 2012). It also leads to malaise, 

bone pain, and rapid fatigue with muscular weakness, which may manifest as a waddling 

gait (Spodaryk 2002; Kozłowski and Witas 2012). Bone deformities (mostly on the femora) 

caused by rickets in early life were identified in one adult individual. Rickets also affected 

two children in Culmen. 

Periosteal reactions at different stages of development could cause pain, and are one of 

the components of the human body’s reaction to pathogens (of septic origin), non-infec-

tious diseases (of non-septic origin), and injuries (Brothwell and Sandison 1967; Steckel 

et al. 2006; Roberts and Manchester 2010; Weston 2012). In Culmen, 135 skeletons dis-

play signs of periosteal reactions (Fig. 9), which could be connected with scurvy, leprosy, 

tuberculosis, and tumours or traumas to the skull, ribs, vertebrae, long bones, and the 3rd 

metatarsal. 

Four individuals from Culmen show pathological lesions that could be associated with 

tuberculosis (Fig. 9). Symptoms of tuberculosis could include chest pain, a draining sinus 

in the chest wall, and abscesses (Chang et al. 1999). The skeleton from Grave 347/02 (male, 

adult) has signs of possible active tuberculosis of the ankle, and in the skeleton from Grave 

82/01 (female, older adult), the talocrural joint is destroyed by tuberculosis to a great extent. 

In an individual from Grave 82/01, tuberculosis was confirmed by a molecular analysis 

(Kozłowski 2012). 

fig. 9. numbers of cases of diseases and health conditions identified in the skeletons in early Mediaeval 
Culmen. DJD – degenerative joint disease, hfI – hyperostosis frontalis interna (by M. D. Matczak)
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Signs of nonactive endocranial meningeal reactions (probably post meningitis) were 

observed in the skeleton of a female, 45 years old at death, from Grave 455/04, and on the 

inner surface of several infant calvarial bones. In the latter case, aetiology of lesions is not 

clear, and they could also indicate metabolic disorders, for example, scurvy or infection. 

Meningitis causes headache, photophobia, nausea, drowsiness, unconsciousness, coma, 

epilepsy, nuchal rigidity, irritability, an increase in the body temperature, and arthritis. 

Today, if left untreated, meningitis can be fatal, with a mortality rate of 70-100% (Long-

more et al. 2004). 

Hyperostosis frontalis interna (HFI; continuous overgrowth of the frontal bone) mani-

fests as chronic headaches (Torrealba-Acosta and Mandel 2020). Therefore, HFI found in 

a female from Culmen, 45-55 years old at death, should be considered a disease in terms 

of human life and functioning.

Degenerative joint disease (DJD) was identified in 122 individuals in total (Fig. 9). In 

the joints of the limbs, slight marginal lipping (osteophytes <3 mm) and slight degenera-

tive changes do not cause pain intense enough to be felt constantly. Severe marginal lipping 

(osteophytes of >3 mm) and severe degenerative changes may cause frequent episodes of 

moderate pain (Neogi et al. 2009; Matczak 2015). Advanced DJD, such as complete or 

near-complete (>80%) destruction of the articular surface in the knee joint, can cause 

chronic pain (e.g., Neogi et al. 2009). Two individuals from Culmen had complete or near-

complete (>80%) destruction of the articular surface in the right glenohumeral joint 

(Grave 82/98) and the right hip joint (Grave 367/03). Several different scales are used to 

evaluate osteoarthritis in the glenohumeral joint, e.g., the Kellgren and Lawrence scale, 

but there are no studies on their association with disability. Results of research on the re-

lationship between hip pain and the DJD grading system are ambiguous. Some studies 

show that there is no relationship between the degree of pain and the degree of osteoar-

thritis according to the Kellgren and Lawrence grading system (Kim et al. 2015; Hattori et al. 

2021). On the other hand, other researchers have demonstrated a relationship between 

pain and the grading system (Assogba et al. 2020). Hip osteoarthritis leads to pain, stiff-

ness, and limitations in activities (Rydevik et al. 2010). On the basis of osteological studies, 

it is very difficult to determine whether a person with advanced DJD in the glenohumeral 

or hip joint was disabled. Thus, advanced DJD in the glenohumeral and hip joints, identi-

fied in Culmen, cannot be considered as disability. 

Osteophyte formation on at least one vertebral body is associated with the reduction of 

the disc size, and causes back pain (Fujiwara et al. 1999; Pye et al. 2004; Hart et al. 2015). 

Extensive osteophyte formation on the lumbar vertebral body can cause chronic pain (last-

ing for over 3 months to up to one year) (de Schepper et al. 2010; Matczak et al. 2022). 

DJD decreases the quality of life; however, it is difficult to observe a correlation between 

osteophytes and pain and disability, because some DJD changes in the spine might be 

asymptomatic, while even small changes may cause pain. Therefore, it is difficult to con-

clude if DJD in the spine and back pain could lead to disability, and for this reason we 
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consider DJD as a disease rather than disability. We are aware that Schmorl’s nodes are 

not as good an indicator for pain assessment, because they cause pain in some individuals, 

whereas in others, they do not (Williams et al. 2007). However, clinical research shows 

that ≥1 Schmorl’s nodes on lumbar vertebrae and ≥2 Schmorl’s nodes on thoracic verte-

brae can cause pain and stiffness in a relevant joint (Williams et al. 2007; Faccia and Wil-

liams 2008). Plomp (2017) discussed studies providing evidence that Schmorl’s nodes 

cause pain. For this reason, we consider the presence of ≥1 Schmorl’s nodes on lumbar 

vertebrae and ≥2 Schmorl’s nodes on thoracic vertebrae as indicators of pain that has an 

impact on the quality of life of an individual. Considering the above, only joint fusions in 

the spine and limbs are easier to interpret as disability, because they lead to an inability to 

move the affected body parts. However, we did not identify any joint fusions in the osteo-

logical material from Culmen. 

A hole in the anterior surface of the thoracic vertebral body, resulting from a forward 

shift (outside the vertebrae body outline) and herniation of the nucleus pulposus, was 

identified in a skeleton of a male, 50-60 years old at death, from Grave 444/04 (Kozłowski 

2012).

Osteochondrosis (N=2), osteochondritis (N=5) and enthesopathy (N=8) can cause 

pain (Spodaryk 2002; Saseen et al. 2012). Sacralization is the fusion of the L5 vertebra 

with the sacrum, which is asymptomatic (Spodaryk 2002). Spondylolisthesis (N=1) and 

trauma cause pain, and at more severe stages, an inability to move (Roberts and Manches-

ter 2010). Traumas were identified in 44 skeletons in total (Fig. 9) and included neurocra-

nium trauma (N=20), facial trauma (N=1), trephination (N=4), long limb bones trauma 

(mostly, healed fractures, N=16), weapon trauma (N=2), and other cases of post-cranial 

trauma (N=9). They affected the life of individuals temporarily by causing pain and mo-

bility difficulties in a relevant body part. 

The presence of DJD in the left hip and the age of a male (adult) with a possible hip 

dysplasia from Grave 319/02 indicates that he could walk, but almost certainly with a wad-

dling gait (Waldron 2009). A developmental defect of metatarsal bones (joints deforma-

tion and ‘compression’, N=1) could affect mobility (Kozłowski 2012; Jung et al. 2013).

Osteoma is a benign tumour that is located mainly in the bones of the skull and does 

not cause any symptoms (Spodaryk 2002; Mazurkiewicz 2008).

Deep caries (N=13) causes acute or chronic (in the case of pulp and nerve inflamma-

tion) pain in response to cold or heat (Winiarska-Majczyno 1983). Dental abscesses (N=41) 

could cause severe pain, difficulty in swallowing, fever, and facial swelling (Górski 1983; 

Roberts and Manchester 2010; Arslan et al. 2016). Antemortem crown fracture of the up-

per right medial incisor could cause temporal pain and sensitivity (Patnana and Kanchan 

2023). The antemortem loss of permanent teeth in adults results in articulation disorders 

of speech sounds and chewing disorders (Włoch 1983). However, only a small number of 

individuals experience total loss of teeth. Some individuals experience the loss of one tooth 

or several teeth, which does not have a significant impact on the individual’s functioning. 
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A thorough assessment of the impact of antemortem loss of teeth on the individual’s life 

should be the subject of further investigation. The degree to which some pathological le-

sions such as, e.g., enamel hypoplasia (Roberts and Manchester 2010) could affect the 

ability of an individual to ‘function’, and their association with other diseases is unclear. 

Figure 9 presents the number of cases of each disease, health condition, and pathological 

lesion that had an impact on the life of individuals from Culmen, but which are not con-

sidered disability.

5. DIsCussIon

5.1. Disability, age, and sex

Although disability is a modern concept that has developed in the Western culture 

(Barnes and Mercer 2010; Horstmanshoff 2012), textual sources show that there was 

a concept of ‘otherness’ associated with a physical impairment in mediaeval Poland. The 

textual analysis reveals that some people with disabilities were perceived in a positive way 

while others experienced social marginalisation, and did not receive the necessary care 

from their spouses and partners (Legenda świętej Jadwigi 1993; Anonim tzw. Gall 2008; 

Mistrz Wincenty 2008). However, such individuals could seek healing at holy places, e.g., 

at tombs of saints, as well as seek help and protection from dukes and royals (Legenda 

świętej Jadwigi 1993). On the basis of textual sources, we have distinguished three types 

of disability, due to mobility difficulties, an abnormal posture, and blindness, which can be 

associated with disabilities observed in skeletons of the individuals from Culmen. The 

hagiography of Saint Hedwig describes three males who were paralysed and called ‘crip-

ple’ (Legenda świętej Jadwigi 1993). In Culmen, we identified an individual from Grave 

5/03 with paralysis, who could have been considered disabled. This supports the approach 

according to which interdisciplinary research, combining the textual analysis with osteological 

examinations, is crucial for identification of disabled people in archaeological records.

Textual sources indicate that in mediaeval Poland some adults were disabled. The 

analysis of osteological materials from Culmen confirms this observation. At Culmen, 

adults were more often disabled than children. This may be related to the fact that adults 

lived longer, so diseases could leave pathological lesions in their bones, whereas children 

died earlier. The occurrence of disability in males (N=3) and females (N=4) was almost 

equal. Research on individuals with disabilities from various periods and locations show 

that these problems affected males and females alike (e.g., Dettwyler 1991; Pany and Te-

scher-Nicola 2007; Buquet-Marcon et al. 2007; Palkovich 2012; Tilley and Oxenham 

2012; Boutin 2016; Lovell 2016; Roberts 2017; Schrenk and Martin 2017; Willett and Har-

rod 2017). However, we do not know the sex, age and prevalence of disability and patho-

logical lesions in their respective populations.
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5.2. Covenants and constraints 

The fact that disability due to mobility difficulties was the one most frequently ob-

served in the osteological materials from Culmen may result from the situation that we can 

only study the skeleton, which is a part of the locomotor system. Out of 661 skeletons, 

only eight displayed lesions connected to disabilities. This is due to the fact that disability 

is very often assessed on the basis of the most apparent symptoms, such as blindness or 

lameness (Ginsburg and Rapp 2013). Many diseases and disabilities do not leave traces on 

the bones, and thus, it is impossible to identify them (Roberts 2002). This mostly concerns 

diseases affecting soft tissues, acute infections, blindness, and lameness. We also have to 

bear in mind that infectious diseases could kill people at a young age without leaving any 

pathological lesions in their skeletons. While those who had stronger immune system and 

survived to a more advanced age could have other diseases, e.g., DJD, that left lesions in 

their bones (Wood et al. 1992).

Even when we have bones with pathological lesions, we have to be careful with an as-

sessment of disability and disease because diseases like advanced DJD might be asympto-

matic (Roberts and Manchester 2010), whereas an individual may complain of severe pain 

despite the fact that they have no degenerative changes (Rogers and Waldron 1995; Bed-

son and Croft 2008; Waldron 2012). Early-mediaeval people performed many activities 

related to physical work; for example, they worked in the fields, or were craftsmen or warriors. 

Pain associated with DJD could be very nagging with hard physical work. On the other 

hand, these people could be more accustomed to pain and thus, they could accept it and 

live with it, contrary to people of the 21st century. For this reason, we should not rely solely 

on biological definitions of disability, and we need textual sources to guide us in defining 

what disability was at that time.

6. ConClusIons

This interdisciplinary study is the first that analyses in such detail people with disabi-

lities on a population level in the mediaeval period in Central Europe. It presents a detailed 

and in-depth analysis of 661 individuals in Culmen, including eight individuals with disa-

bilities whose skeletal remains were discovered at a cemetery at the foot of Mount Saint 

Lawrence in Kałdus. The textual sources suggest three groups of disabilities, which we 

identified in osteological materials from Culmen. They include disability due to mobility 

difficulties, an abnormal posture, and blindness. The number of adults with disabilities 

was higher than that of children, because they lived longer than children. Thus, they were 

exposed to diseases for a longer time and this led to the development of more advanced 

diseases and health conditions, resulting in disability and leaving pathological lesions in 

their skeletons. This study contributes to the growing body of literature about disability in 
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archaeology and in the Slavic world, and reveals a hitherto overlooked aspect of the life of 

mediaeval populations. It should help to better understand the daily life of individuals in 

the Middle Ages. Only interdisciplinary research, combining palaeopathology with textual 

analysis, could provide more evidence on who was perceived as disabled at that period. 

While our study remains preliminary, its findings would definitely benefit from analyses of 

the social status of people in Culmen with disabilities, enabling better understanding of 

their position in this society. The protocol for studies on disability in archaeology pre-

sented by us can be applied to other archaeological contexts, also to sites outside Poland, 

from historical periods of time. The analysis of disability using more populations and tex-

tual sources from the mediaeval period and other parts of Europe can provide a bigger 

picture of who was perceived as a disabled member of a community in that period.
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