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Sex and the City: A biocultural investigation into
female health in Roman Britain

Rebecca Redfern

Introduction

The examination of the effects of urbanism on the health of archaeological populations has not
been exhausted within Britain, with little integrated work attempted on Romano-British
populations (for example, London). Therefore, this study aimed to investigate whether the
Romano-British urban environment and culture can be reflected in the remains of individuals
buried in urban cemeteries dating from the second to fourth centuries AD. However, due to
time restraints, the paucity of readily available rural data, and the limited excavations
surrounding rural cemeteries, it must be considered that the osseous changes seen in the
cemetery populations discussed in this paper may not have been specifically caused by urban
environments.

The study of this period is important because not only is there is a wide variety of source
material, but also because it was during the Roman period that urbanism developed for the first
tume in Britain. This introduced the native population to a new set of pathogens, diet, medical
care, hygiene, sanitation, and living conditions. It was also undertaken in order to improve the
understanding of Romano-British health, which for too long has rested upon the Poundbury
Camp (Dorset) and Cirencester (Gloucestershire) data sets. Understanding past communities
cannot be achieved without considering their health statuses. This can be achieved through
palaeopathological analysis, which permits a direct, unequivocal understanding and analysis of
the well being of our ancestors. Recently there have been calls to fully integrate
palaeopathological evidence, especially by Esmonde Cleary, who has emphasised this need
within his frequent papers on cemeteries. In his words, “palacopathology has yet to be
deployed to full effect in the study of Romano-British material” (1992: 29).

The study within this paper combines palacopathological data with a gendered reading of
the archaeological evidence, and also considers bioarchacological evidence of the living
environment to investigate the health statuses of urban dwellers. This information is set in a
biocultural framework which is defined as “[one which assesses] the biological condition of
human populations ... its consequences for the biological and cultural reproduction of the
society ... to consider the selective effects of culture on the population under study and its
survival” (Bush and Zvelebil 1991: 5). As interpretations of health are given within a cultural
context, this provides some control over which interpretations are valid (Ortner 1992: 8; Wood
et al. 1992: 358), as does the integration of bioarchaeological data (Bush 1991: 6).

This investigation has several interpretational problems. First, the cemeteries were used for
long periods of time and, therefore, the information regarding health from these samples
represents the whole of the Roman occupation. Second, who was living in towns and from
where did they come? Unfortunately, this will not and cannot be answered unless ancient
deoxyribonucleic acid (aDNA) and isotopic analyses are undertaken on all skeletal material
from this period. We must, therefore, consider that some individuals buried in the urban
cemeteries lived a rural way of life.
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Methods

Archaeological Context

Table 1: Total number of individuals used in study.

Cemctery Male Provable Male Female Probable Female Total
Colchester 171 6 129 17 323
Chichester 19 9 12 2 42
[Ichester — 28 I3 2 43
York 311 21 42 17 391
Poundbury Camp 251 - 226 | 478
Cirencester 220 9 78 15 322
London 96 17 36 12 16]
Total 1068 90 536 66

Table 2: Examples of rural palaeopathology from Dorset (unsexed and unsexable adult data excluded)

Cemetery Periosteal  Tuberculosis Fractures Cribra Lack of Total
" Reaction orbitalia 0sSCOus
change
Tolpuddle Ballm 3 females, I male 1 female, 2 2 males and 13 16 femalcs
(McKinley 1999) 2 males males | female individuals 10 males
Southern By-Pass 1 male 3 females | 6 females 9 females
(Rogers1997) males and 2 males 6 males
Western Link | females 3 females
(Jenkins 1997) and 2 males 5 males

In the preliminary research for this analysis, it was hoped that changes through time could
be identified by examining each century individually in order to emphasise the urban
development and fluctuating numbers of urban dwellers. However, due to the difficulties of
dating some inhumations and the problems of splitting material temporally, this was not
possible. It was also initially proposed to compare urban and rural cemeteries, but there was a
lack of available excavation reports of sufficient detail, and the time constraints governing
research did not permit the collation of rural cemetery data from archives. Despite this, data
from just three rural cemeteries in Dorset was collected as a sample study. Table 2 shows the
incidence of disease in these cemeteries. Current research by the author will also investigate
health changes in Dorset from the Iron Age to the post-Roman period to address rural / urban
health differences in the Romano-British period (see Redfern 2002). It should also be
mentioned here that cremated and disarticulated material were excluded from analyses in this
paper due to disparities of publication, analysis and identification of pathology (McKinley
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2000: 413), unclear contexts, and because the total numbers of individuals from sites were
frequently not calculated using this data.

Data Collection

The data was collected from information published in the microfiches of site and specialist
reports (where available). The London data set was sourced directly from the Museum of
London Archaeology Service Archive. These sites were chosen because they were fully
published (or available), and they are acknowledged as being ‘urban’ centres within Roman
Britain.

As different authors published the data, the disparities between each report were evident.
This was especially noticeable in the level of detail in the descriptions and in the inclusion or
omission of necessary data, particularly for dental disease. Therefore, in order to use the data,
the information was separated using the age categories described by Scheuer and Black (2000:
469), where “infants’ are those under three years old; ‘children’ are three to seven years old;
‘juveniles’ are those of eight to ten years old; "adolescents” are ten to twenty-two years old; and
‘adults’ are those over twenty-two years old. All information regarding osteological change
was categorised according to Aufderheide and Rodriquez-Martin (1998). This was done in
order to demonstrate the range of changes as well as the palaeopathology found during this
period. In order to analyse more closely the relationship between periostitis (inflammation of
the upper surface of the bone (periosteum) which leads to the laying down of new bone),
enamel hypoplasia (a defect of the tooth enamel) and cribra orbitalia (pin-prick sized holes in
the roof of the eye orbit, which group together and may increase in size, caused by iron
deficiency and / or a parasitic infection) in the different age and sex categories, periostitis was
further subdivided from infectious disease as it can also be caused by trauma (Roberts and
Manchester 1999: 130). In some cases individuals were described with osteological changes
that are no longer regarded as reliable within palacopathology, and these were either re-
assigned or ignored. The results of the research generated by the analysis of specialist reports
are restricted for the most part by inter-observer error, as well as by constraints of publication,
which limit photographs and the length of reports. The frequent lack of accurate descriptions
and total number of elements have often resulted in many diagnoses being rejected because of
a lack of certainty, for example, whether female vertebral body collapse was due to underlying
osteoporosis or trauma (see Resnick and Niwayama 1988: 1813—1821).

Dental disease, which is recognised as an important insight into past health statuses (Freeth
2000) was excluded from this analysis due to the lack of data within reports regarding the total
number of teeth, and the totals of left and right dentition. Consequently, it was not deemed
useful to include it in this particular study; however, dental data will be included in a future
study by the author examining rural and urban health.

As the research presented here seeks to find correlations between the environmental
evidence for the living environment and the palacopathology of the cemetery samples, the
discussion will concentrate upon evidence for infectious and metabolic diseases, stress
indicators, trauma, surgery and fractures.
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Palaeopathological approaches

Palacopathology, as defined by Lovell, “aims to reconstruct the history and geography of
discases, to illuminate the interaction between disease and cultural processes, to document the
evolution of diseases over time, and to understand the effect of discase processes on bone
growth and development” (2000: 217). For this to be achieved, studies rely upon a wide
research base, including medical anthropology, social anthropological research in traditional
societies, clinical data, and inclusive studies of past populations (see McElroy and Townsend
1996; Sargent and Johnson 1996; Merbs 1983). This is also the essence of a biocultural
approach as “it is only at the interface of archacology and cultural and physical anthropology,
within the framework of the biocultural approach, that the study of health in past societies can
be fully developed” (Bush 1991: 7-8). For instance, an analysis of the implications of dietary
stress relies upon data for both the environment and possible cultural stressors produced by the
social environment (Bush 1991: 6); this data will thus be generated by anthropological and
archaeological data (see Eisenberg 1991).

Roberts remarks that the interpretation of palacopathological data cannot be undertaken
unless clinical texts and data from anthropology are used (1991: 225). This approach has been
proven by Jurmain’s work on osteoarthritis (1999: xii); Jurmain states that the analysis of
human remains must incorporate clinical and anthropological data in order for reliable
interpretations to be achieved. Studies of enamel hypoplastic defects have also shown that
analysis of modern clinical and anthropological data can be used to understand past
prevalences (see Lukacs et al. 2001; Goodman et al. 1987) and to explain trends within
prehistoric populations (Goodman and Song 1999; Goodman and Rose 1991). The use of
clinical data is also central to the analysis of ancient trauma, as Walker (1997: 160) has shown
that clinical literature contains valuable comparative data and models, which can be used to
determine patterns of palaeo-trauma. Consequently, in this research, these sources of evidence
have been used in order to attempt an inclusive understanding of the health affects of Romano-
British urban environments.

As with any discipline, there are limitations to the analysis of past health. Ortner (1992: 8)
has summarised that which we cannot always excavate, interpret or understand, but which are
crucial in understanding health in the past:

1) The age at which the individual contracts the disease;

2) The individual’s nutritional status;

3) The immune response of the person;

4) The biology of infectious agents;

5) The disease’s portal of entry;

6) The effectiveness of any method of treatment;

7) Social conditions that can affect the transmission of disease.

These factors are further hindered by the fact that archaeological human remains reflect the
osteological changes which were present / active at the time of death (Goodman 1993: 281-2).
What must also be remembered is that the osseous lesions on the skeletal remains of past
populations represent a small percentage of the total disease load in a population (Wood et al.
1992: 634; Waldron 1994: 36—41; Ortner et al. 1992: 337).
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Palaeopathology must be used in combination with bioarchacological evidence in order to
understand the transmission of diseases, especially in urban environments; as McGrath (1992:
14) notes, human behaviour is instrumental in influencing disease transmission, and is often
crucial in determining the success of vector transference.

Past concepts of health

Concepts of disease and illness are socio-culturally dependant; diagnoses of disease are reliant
upon what the observer believes to be significant, as well as their ideas of health and disease
(see Baker and Carr 2002); for instance Hippocratic doctrines on disease transmission
compared to modern understanding of microbe transmission (Armelagos et al. 1977: 72). The
symptoms taken into account may be very different to our own concepts of disease causation,
and what constitutes a symptom; for instance, some morbid characteristics of sickness may
sometimes form part of an aesthetic ideal and are therefore ignored (Polunin 1977: 85— 88) e.g.
the romanticisation of tuberculosis (Roberts 2000: 52). The opinions used in diagnosing a
disease may actually reflect socio-political factors affecting the social unit (Armelagos et al.
1977 82). These concepts also impact upon the treatment and care given to individuals
(Hughes 1977: 156-7; Ackerknecht 1977), especially those who may have been disabled (c.f.
Roberts 2000).

Investigations of health and treatment in the Roman period have shown that there were
differences in treatment and use of medical equipment depending on the part of the Empire in
which you lived, where you came from, and where your doctor trained, as well as the influence
of social and economic statuses of both the patient and the doctor (Fleming 2000; Jackson
2000; Baker 2001). Therefore, the care and treatment received in Roman Britain may have
been very varied, reflecting individual views of health and sickness.

Urbanism

Urbanism is a key area of research within Roman archaeology and palacopathology because it
is such a unique un-natural environment. Urbanism is and was created by people and
subsequently influences the health of those who live in an urban environment. The effect of the
urban environment on health is of great importance in understanding Romano-British urban
living. Such a study has not previously been investigated following the biocultural approach
presented here. Storey’s examination of pre-industrial urban health highlighted many relevant
points: food would have been sourced from the surrounding arcas and therefore any
fluctuations in quantities would have also affected urban dwellers. Many infectious diseases
are transferred more easily in denser communities, and closely packed housing can lead to
contamination of water supplies; furthermore, migrants into the area can act as agents of
disease (Storey 1992: 33). All of these points need to be borne in mind when considering
Romano-British urbanism in regard to palaecopathology.

Several works on British urbanism have been undertaken, for example Brothwell (1994:
129-136), Waldron (1989: 55-73), and Manchester (1992: 8-14). However, none has
specifically focused upon the Romano-British period. The main differences between rural and
urban areas are through the modes of transmission and frequencies of disease only, not the
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diseases themselves (Manchester 1992: 9). Consequently, many changes seen in individuals
may reflect diseases that were transmitted in rural areas and were not specifically caused by
urbanism.

When investigating urbanism in past populations, data concerning migrants in developing
countries can be used to understand the affects of urbanism, as exemplified in Allason-Jones’
work ‘Urban angst in Roman Britain’ (2001 unpublished). As stated previously, the use of
anthropological research is key to understanding past health statuses.

Romano-British urban areas

The setting of towns has been reviewed by Salway, who notes that health was also considered
during the planning phases. He cites Vitruvius’s ‘scientific’ explanation that “if the town is on
a coast and faces south or west, it will be unhealthy, because the southern sky in summer heats
up as soon as the sun appears” (De Architectura 1.4.1-6). However, as Salway admits, at the
time of the Claudian invasion of Britain, Vitruvius’s advice, written in the reign of Augustus,
may have seemed out of date (1985: 67).

Throughout time, towns have been places of public buildings and services. Present in
British towns were basilicas, theatres, shops, temples, fora and baths (de la Bedoyére 1992: 23—
6), all important vectors and manipulators of disease (McGrath 1992: 16). However, this does
not necessarily mean that they were more unhealthy than rural areas, or more likely to cause
certain diseases (c.f Manchester 1992).

James’s recent work which attempted to distinguish between civilian and military areas in
Roman Britain has highlighted several key points which are of relevance to this research,
especially concerning whether the environmental evidence from military contexts can be used
to infer living conditions elsewhere in the urban areas. There is no evidence to suggest that
civilians were banned from entering and living in or near fortresses. He suggests that we “must
recognise that we are always dealing with a ‘soldier-civilian’ mix” (2001: 83—4). Therefore, we
must assume that women as camp followers and ‘wives’ of the soldiers were exposed to the
same living environment as the men, and had similar or the same access to medical treatment
as men.

Bioarchaeological evidence for the living environment

Environmental evidence is our major access point in re-creating a sense of the Roman urban
environment, especially as we lack the written sources, available for Rome, which might have
described British urban living (see Scobie 1986). Dobney et al.’s review of the environmental
evidence from Britain demonstrates that insufficient contexts have been excavated (1999: 18-
20) and, as most of the evidence has been retrieved from London and York, we are reliant upon
these datasets to understand Romano-British urban environments. Therefore, it is
acknowledged in this paper that this provides a biased view of the urban environment.
However, unless future research and analysis is undertaken and published, this will not change.

The environmental evidence discussed in this paper uses faunal material, macro and
microscopic flora remains, and entomological evidence. These are often used in collaboration
with each other, following Kenward and Hall’s indicator groups which are defined as “a
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collection of recordable data of any kind which, when occurring together, can be accepted as
evidence of some past state of activity” (1997: 665).

Local environment

The local environment is an important agent in determining the health of any individual.
Therefore, unless this is understood, the interpretation of the palacopathology is limited. In this
study, the definition of the local environment follows Evans and O’Connor (1999: 62 & 64).
Integrated bioarchaeological data from urban areas has been characterised by an indicator
group which has been interpreted to represent areas of rotting organic material composed of
domestic refuse, including food remains, faecal material, fleas, lice and woodworm, with the
flora indicating disturbed ground (Hall and Kenward 1995: 393).

&

Figure 1. Reconstruction of Roman urban living.

The data from 1 Poultry in London is particularly important to this study because timber
buildings and plots were preserved. This dataset provides one of the most detailed available;
however, as London was the capital, the results may be atypical. Data from other areas such as
Dorchester or Carlisle provide a wider view and are reviewed by Dobney er al. (1999).
Environmental samples from 1 Poultry have indicated that the homes had dumps of household
rubbish in their yards in which were also kept pigs and chickens. The houses provided shelter
for the black rat, which is another vector of disease. Wells were dug into the house yards to
provide water for the inhabitants (Rowsome 2000: 30 & 34-5; Jackson 2000: 46); if the
rubbish was able to contaminate these sources, the wells would become excellent habitats for
fatal diseases such as cholera and dysentery (Roberts and Manchester 1999: 12). The effluent
from animals would make the water dangerous, as coliform bacteria may develop which, if
ingested can cause gastrointestinal infections (http://www.vh.org/ Patients/ IHB/Peds/ Safety/
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DrinkingWater/DrinkingWater.html). In other examples of living areas, such as Pompeli,
latrines were often situated in kitchens (Jackson 2000: 53). This may also have been the case in
Britain.

Excavations and finds from both | Poultry and Walbrook indicate that industry was not
separated from domestic contexts, as people lived close to forges and tanneries, and the run-off
from these industries entered the local water supply (Perring and Brigham 2000: 412-4; Jones
1980: 2; Rowsome 2000: 34). This would have exposed people to air pollutants, rotting animal
carcasses and poisons.

Internal parasites

The health of the urban communities is also reflected by
parasite evidence (see Figure 2); at Poundbury Camp head
lice and internal parasites were preserved in the plaster
packing; at Carlisle a crab louse was recovered from organic
layers; and, at York, deposits contained faecal material
infested with whipworm and roundworm (Hall and Kenward
1995: 386; Kenward 1999). The parasites can be used to
reflect urban living, where people may be living in a more
faccally polluted environment compared to rural areas
(Knight 1982: 91)

The preservation of head lice — still attached to hair
shafts at Poundbury Camp, can be used to infer that people
were also probably suffering from internal parasites, that
they had poor personal hygiene, and that some may have
been living in cramped conditions which were suitable for
the spread of infectious diseases (Rheinhard 1992: 238).

Many individuals from Poundbury Camp with whip- and
roundworms recovered from their pelvic regions (Jones
1993: 197-8) also had osseous responses associated iron — Figure 2. Hair louse preserved
deficiency (Roberts and Manchester 1999: 165-170). Stuart- 7 hair shaft from Poundbury
Macadam’s analysis of iron deficiency at the site suggests Camn
that these anaemic responses may have been caused by the parasite infestations (1991: 103 &
105). However, the creation of an anaemic response can also be produced in order to inhibit the
effects of the infestation (Ryan 1997: 51; Weinberg 1992: 135—6; Stuart-Macadam 1991: 103).

Dietary evidence

Diet is crucial in understanding the health of Romano-British urban dwellers, because it played
a part in their susceptibility to disease, determined the strength of their bone tissue and, when
deficient, left markers on their bones and teeth (Larsen 1999: 61; Brickiey 2000: 183-198).
Previous studies using bioarchaeological evidence to understand diet have been very
successful, for example at Alphen aan den Rijn (Kuijper and Turner 1992). The value of an
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1sotopic approach has been proven at Poundbury Camp, where a study concluded that the diet
was dominated to a large extent by marine resources (Richards et al. 1998: 1247-52). Food
remains recovered from urban contexts have revealed a very varied diet — plums, sweet/sour
cherries, walnuts, celery, wheat, crabs, mussels, garden dormice, dill, fennel, black cumin, eels,
pig, cattle, fowl, sheep/goats, anise, wine from southern Gaul, honey, as well as rye, oats and
barley (Dobney et al. 1999: 17-18; Davies 1971: 131-2; O’Connor 1988: 116—122; Kenward
etal. 1986: 262-3; Hall and Kenward 1995: 404—409; Rowsome 2000: 30 & 36).

The bioarchaeological evidence shows that a wide variety of foodstuffs were available;
however, we do not know who had access to a healthy diet, which would have provided the
vitamins and minerals needed to avoid metabolic diseases. The incidence of internal parasites
may be connected to food acquisition; night soil may have been used as manure and, therefore,
any internal parasite eggs in the manure would have entered the food chain, or would have
been transferred to agricultural workers if basic hygiene protocols were not followed (Knight
1982: 90, 93).

Palaeopathological evidence

In most skeletal samples, the remains will have been affected by a variety of cultural and
taphonomic processes, and are not always reflective of the population from which they are
derived (Waldron 1994: 10-250). This is further complicated by the fact that we will never
know individual fraility and risk of death, which will determine at what age the person could
have become incorporated into the skeletal sample (Wood et al. 1992: 345). Furthermore,
within any human skeletal sample, many individuals will not display any pathological changes
on their skeleton — something that is known as the ‘osteological paradox’ (Wood et al. 1992:
353). The key issue of Wood et al.’s argument highlights the view that these individuals are
regarded as healthy because there is no change on their skeleton, which may not actually reflect
their true health status. ‘Frailer’ individuals would die before a bone response could develop
(1992: 353), therefore masking the presence of a disease which may only be identifiable
through aDNA analysis. Many of the ‘frailer” individuals who had reached adulthood, would
have been individuals who had suffered from stressful episodes in non-adulthood, which
resulted in their poor growth and early death (Jantz and Owsley 1984; Saunders and Hoppa
1993; Humphrey 1998; 2000). This has been shown in a palaeopathological and clinical study,
which proved that “poor early growth does appear to generally predict decreased adult health”
(Clark et al. 1986: 152).
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Cemetery
Cirencester
Poundbury Camp
Colchester
llchester
Chichester
London

York

Rebecca Redfern

Table 3. Lack of an osseous response

Female
10/78 (13%)
4/226 (2%)

33/129 (26%)
2/2 (100%)
11712 (92%)
5/36 (14%)
32/42 (76%)

Probable female

S/15 (33%)
8/17 (6%)
5/13 (38%)
8/12 (67%)
13/21 (76%)

Male
361207 (16%)
41251 (2%)
49/171 (29%)
14/19 (74%)
14196 (15%)
1497311 (48%)

Probable Male
3/9 (33%)

3/6 (50%)
10/28 (36%)
3/9 (50%)
4/17 (24%)
13721 (62%)

Within the chosen sample of Table 3, the numbers of females in this category are low. This
may be due to various factors such as:

1) A lack of urban cemeteries which have been completely defined and excavated;

2) The cultural separation of women from urban cemeteries or their burials in less visible
spaces (Davison 2000: 234);

3) Inter-observer error in diagnosis (see Lovell 2000; Buikstra and Ubelaker 1994: 183—4),

4) The use of older methods.

Stress indicators

Selye has defined stress as an anthropological concept, as “the state manifested by a specific
syndrome which consists of all the non-specifically induced changes within a biological
system. Thus, stress has its own characteristic form and composition but no particular cause”
(1957: 54, cited in Bush 1991: 14). In palaeopathology, stress is investigated by using a
combination of three osseous changes — cribra orbitalia, periostitis and enamel hypoplastic
defects (for complete actiologies see Aufderheide and Rodriquez-Martin 1998; Larsen 1999:
29-61). The female prevalence can be used to interpret the palaeopathology seen in the infant
sample. In this study, the number of females affected was lower than the males (see Table 4),
but a chi-squared statistical test (only undertaken on the stress indicators, to test significance at
5% = 9.49, as this had sufficient data necessary for the test) showed that the females levels
were as significant, thereby supporting the hypothesis that urban living may have been stressful
and often detrimental to health, whatever the sex.

The act of migration from other parts of the Empire or from within Britain may have
created stress; women were known to have travelled with the army as wives, such as Sulpicia
Lepidina who lived at Vindolanda (Birley 1995: 20). Epigraphic analyses have also shown that
women had moved to Britain; a gravestone from Netherby stated that Titullinia Pussitta had
originally come from Raetia (Allason-Jones 1989: 64). Isotopic work at Poundbury Camp has
shown that two females had probably spent most of their lives in a warmer climate (Richards et
al. 1998: 1251).
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Cirencester

Periostitis

Female 5/78 (6%)
Pfemale 2/15
(13%)

Male 15/220 (7%)

Sex and the city

Table 4: Stress indicators

Cribra Urbitalia

Female 1/78 (1%)
Male 9/220 (4%)

157

Enamel Hypoplastic
Defects
Female 8/78 (10%)
Pmale 1/9 (11%)

Poundbury Female 20/226 Female 81/292 (27.7%) -
Camp (8%) Data from Stuart-Macadam
Male 29/251 (12%) (1991, 102)
Male 1/251 (0.4%)
Colchester Pfemale 2/17 (2%) Female 7/129 (5%) Female 25/129 (19%)
Male 6/171 (4%) Male 6/171 (4%) Pfemale 1/17 (1%)
Pmale 1/6 (17%) Male 30/171 (18%)
London Female 5/36 (14%) Female 1/36 (3%) Female 7/36 (19%)

Male 9/96 (9%)

Pfemale 1/12 (8%)

Pfemale 5/12 (42%)

Pmale 1/17 (17%) Male 3/96 (3%)

Pmale 1/17 (6%)

Male 18/96 (19%)
Pmale 2/17 (12%)

Key: Pmale = probable male. Pfemale = probable female.

Allason-Jones’ examination of the repercussions of urbanism in Roman Britain used
research generated by social geography to good effect in order to “get into the minds of some
of the inhabitants of Roman Britain and imagine what they were going through™ (2001: 4). In
this paper, medical anthropological research has been used to demonstrate the links between a
new living environment and the development of disease. It is accepted that modern urban arcas
have a great deal more ‘stress’ than the Romano-British; however, trends have been noted with
migration to an urban area, and it is considered that these could have been present in Romano-
British urban areas — migration frequently results in a change of socio-economic status, poor
living conditions and consequently a higher exposure to disease (Ehrlich et al. 1973: 40-44).
The nature of urbanism during this period may have had health repercussions, as urban areas
have a higher risk of physical and mental morbidity (Harrison 1980: 61). Leatherman has
shown that economic and social marginality leads to poor health by increasing exposure to
‘insults’ (1992: 883). Bogin has shown that migration may cause stress to the individual which
would alter their cortisol levels, resulting in a significantly lowered immunity and a statistically
significant increase in the frequency of illness, therefore beginning an increased cycle of
morbidity (1999: 395).

The low prevalence of stress indicators in the female sample may alternatively show the
enhanced immune system of women compared to men, as from birth females tolerate
environmental stress better than men. During childhood they can better endure diseases, and
are able to withstand infectious diseases and nutritional deficiencies better than males (Ortner
1998: 81; Overfield 1995: 165-170; Stinson 1985). This is due to an evolutionary adaptive
mechanism, which increases female immune reactivity so that the hazards of pregnancy,
particularly infection, could be coped with (Ortner 1998: 81). It is suggested that this is why
there 1s a lower prevalence of dental enamel hypoplastic defects in the sample.
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The females in the sample suffering from cribra orbitalia may represent women within the
community who were pregnant, had just given birth, or had had a succession of narrowly
spaced births. During pregnancy, maternal iron demands are ignored in preference for the
foetus. If the women were iron-deficient before pregnancy, then the iron levels of the foetus
will be affected and they will increase their anaemic status (Palkovich 1987: 530; Ryan 1997:
35-60). Females with this change would have sustained a very low intake of iron from their
diet, and would only have developed iron-deficiency anaemia after two to three years. This
time may have been reduced if they suffered from a heavy parasite load, a chronic infection
and/or an inflammatory condition (Stuart-Macadam 1992: 157-90). This provides a connection
to the infants with cribra orbitalia and other indicators of anaemia.

It is believed that the interpretation applied to the Cannington population can be used here —
that the lesions were acquired in childhood due to hard life conditions and adaptation to the
environment (Robeldo et al. 1995: 190-1). However, Stuart-Macadam suggests that adult
lesions, although reflecting childhood levels of non-specific infections, do not provide a true
picture of the past community’s health (1991: 101). It must also be stated that Stuart-Macadam,
amongst others, argues that people with low iron levels have lower parasite loads, and that it
may be an adaptive response to urbanism (1992: 164-5).

Infectious disease (tuberculosis, non-specific infections and osteomyelitis)

Table 5: Evidence of infectious disease

Cemetery [nfectious disease Osteomyelitis
London Female 3.36 (§%) Female 1. 36
Pfemale 8/12 (67%)

Cirencester Female 1/78 (1%) Female 1/78
Male 2/220 (1%)

Colchester Female 1/129 (1%) Female 1/129
Male 1/171 (3%) Male 1/171
Pmale 1/6 (17%)

Poundbury Camp Female 4/226 (2%) Male /251

Key: Pmale = probable male. Pfemale = probable female.

It can be seen from Table 5 that infectious disease prevalence was higher in females than in
males. This supports Ortner’s assertion that women will have higher rates of disease than men,
as women will display the chronic and long-term effects of infection, due to their enhanced
immune response. The women affected may have had the disease present at the time of
conception, when the immune system is lowered in order to stop the foetus being rejected,
enabling the disease to spread quicker and shortening the time before an osteological response
was created (1998: 81 & 87-88; see earlier discussion on female immune response).

The female way of life may have played a role in the exposure to the agents of these
diseases, particularly if women were responsible for the domestic environment, where cooking
and sources of disease were closely associated. The low prevalence of infectious diseases, also
seen 1n the sample, reflects individuals who were healthy enough to sustain the infection long
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enough to develop an osseous response. The high prevalence in London may be the result of
the local environment, which elsewhere may not have been so polluted or unhygienic.

The ability of women to sustain a serious infection over a long period can be seen in those
who have evidence of osteomyelitis (see Table 5). A woman from London developed a
draining abscess on her tibia, caused by pus escaping from the inside of the bone. This abscess
would have required care and assistance, because her ability to walk would have been
compromised. She would have suffered from fevers, weight loss, her leg would have been
massively swollen, and the abscess would have to be tended and kept clean in order to avoid
the introduction of more infection (Oxford Concise Dictionary 2000: 472).

Tuberculosis has been identified at Poundbury Camp, in “two or three suspected cases”
(Farwell and Molleson 1992: 190), and it is proposed that if a re-evaluation using modern
clinjcal and palaeopathological criteria was applied to the samples (see Redfern 2002), then
more cases would be identified (see Santos 1999; Lagier 1999; Rothschild and Rothschild
1999; Baker 1999; Roberts et al. 1998). A re-appraisal of these cases by the author
demonstrates that at least one case has the distinct changes associated with tuberculosis (Lagier
1999: 288-290). The transmitter of tuberculosis (human or bovine), can only be identified
using bacteriological or genetic methods (Vincent and Perez 1999: 139); therefore, the
proposition that tuberculosis may have been transmitted between individuals by the bacilli
present in their breath, sputum and excreta (Roberts and Manchester 1999: 137; Vincent and
Perez 1999: 140) in the urban area cannot be dismissed (Roberts pers.com).

The evidence from Poundbury Camp needs to be re-assessed using aDNA to determine the
strain of tuberculosis, as recent work has shown that human and bovine tuberculosis are
separate strains — therefore the human strain did not evolve from bovine tuberculosis (Brosch et
al. 2002: 3684-3689).

The connection between tuberculosis and urban environments is well attested (Ortner 1999:
255). Its identification in Romano-British urban areas is important, as it demonstrates that the
urban arcas had a high population density, unsanitary environment and available modes of
transmission in the local environment (Ortner 1999: 255). This relates to the bioarchaeological
evidence for the local living environment, which is seen as being unsanitary, with waste being
disposed close to living areas. The transmission of the disease to large sections of the
population would be facilitated by the communal places available in an urban settlement i.e.
baths and markets.

The role of migrants as vectors of tuberculosis transmission in unsanitary urban areas is
also an important consideration. Recent aDNA work has shown that tuberculosis was present in
Iron Age Dorset, although the aDNA was unable to determine whether the transmitter was
bovine or human (Mays and Taylor 2002 pers. comm.), therefore it could have been present /
sustained within the Durotrigian community into the Roman period. The rural Romano-British
cemetery of Tolpuddle Ball (Dorset) included a man with spinal changes indicative of
tuberculosis, and a female with periosteal new bone formation on the visceral surface of her
ribs, which is an indicator of tuberculosis (Roberts et al. 1988; Kelley and Micozzi 1984;
McKinley 1999a: 167-8 and McKinley 1999b: 5-6). Therefore, it is possible that these
individuals may have acted as vectors of disease in Dorchester; they may have been infected in
town, or may reflect the community of tuberculosis in rural populations.
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Metabolic diseases

Table 6: Evidence of metabolic disease

Cemetery W ) Female Male
Poundbury Camp 317226 (14%) 16/251 (6%)
Colchester 17129 (1%) 0/220
London 3/36 (8%) Pfemale 1/12 (8%) 10796 (10%)
York Pfemale 1/21 (6%) 0/311

Key: Pfemale = probable female.

In Table 6, osseous changes reflective of metabolic diseases in the female sample was due
to cribra orbitalia and adult vitamin D deficiency which causes femoral bowing, known as
osteomalacia (Brickley 2000: 189). The number of females affected was far higher than in the
male sample (see Table 6). Evidence for subadult rickets was found at Poundbury Camp, where
a female had bowed tibiae and flattened os coxae (Farwell and Molleson 1993: 184). The role
of preferential treatment of males generally within Roman society is well attested elsewhere in
the Empire (Adkins and Adkins 1998: 339). However, information for Romano-British society
suggests that this was not the case and, as Roman law was interpreted locally (Allason-Jones
1989: 15 & 19), a case could be made to suggest that women had equal access to food, due to
the emancipated position of women in Iron Age society (Allason-Jones 1989: 17-29) and
therefore, reasons for developing metabolic diseases could have been similar,

As shown in the table, there are clear inter-site differences in the number of females
affected by metabolic diseases. The reasons behind this difference may be due to differences in
the local environment, in access to food, in access to military health services, and in country of
origin, as it is unknown how many females may have had poor metabolic health before their
inclusion in British cemeteries.

Trauma

Trauma was recorded in most cemeteries. Many females were reported to have vertebral body
fractures; however a precise diagnosis of these fractures was difficult, as underlying factors
such as osteoporosis or tuberculosis can cause this trauma (Apley and Solomon 2000: 55-57;
see also Merbs 1983: 32-35). Diagnosis was compromised by the lack of radiographic analyses
and accurate descriptions, which are necessary in determining an accurate diagnosis (Resnick
and Niwayama 1988: 1812-22); therefore these were excluded from the results. The trauma
results of Table 7 were dominated by fractures.

The highest prevalence was recorded at Poundbury Camp, which had forty-four females
with fractures (see also the study of trauma on this sample by Walker (1997); this is in contrast
to York, where only one female had evidence of fracture. Following Judd’s analysis of the
causes of trauma-related fractures, it is considered that most of the fractures resulted from
encounters with the environment or through accidental fall (2000: 64-5; see also Lovell 1997:
161).
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Table 7: Evidence of fracture

Cemetery Female Male
London 6/36 (17%5 15/96 (15%)
Cirencester 7/78 (9%) 54/220 (25%)
Poundbury Camp 44/226 (18%) 717251 (28%)
Colchester 7/129 (5%) 16/171 (9%)
llchester Pfemale 2/13 (15%) Pmale 1/28 (4%)
York 1/42 (2%) 14/311 (5%)

Key: Pmale = probable male. Pfemale = probable female

The healing and treatment of the fractures appears to have been very satisfactory, as only
one example of a disability was reported from London (see Figure 6). The disability was
caused by an un-united Monteggia fracture, where both the radius and ulna are fractured,
(Jurmain 1999: 219). The failure for the radius and ulna to unite could have been the result of
inadequate blood supply to the site; metabolic deficiencies of vitamin D and / or C as well as
calcium; trapping of soft tissue between the elements; movement of the arm before the callus
had set; or due to the unstable nature of the fracture (Lovell 1997: 147). The lack of union in
the forearm would have compromised the use of the arm and hand, limiting the range of tasks
that she would have been able to undertake.

The conscientiousness in treatment and reduction of the fractures demonstrates a great deal
of care especially where women had broken their tibia and fibula or their femur, as these are
serious fractures which can lead to disruption of the blood supply therefore interrupting the
healing process (Ortner and Putschar 1985: 65). The lack of secondary infection demonstrates
that despite the unsanitary nature of some of the living conditions represented in the
bioarchaeological record, the women may have received medical treatment (see Baker 2001;
Fleming 2000; Jackson 2000; James 2000; Huber and Anderson 1996), and were cared for in a
clean local environment with access to a good diet, which would have assisted adequate
healing (to combat the cycle between poor nutrition and infection, see Larsen 1999: 88). As
Roberts notes, “skeletal remains from cemeteries do not represent individuals who lived
cocooned in isolation from their environment” (1991 238).

Table 8: Evidence of trauma

(emetery Female Male

York 1/42 (2%) Pfemalc 1/21 (6%) 2/311 (1%)
London 3/36 (8%) Pfemale 1/12 (8%) 4/96 (4%)
Colchester 17129 (1%) 17171 (1%)
Poundbury Camp 4/226 (2%) 6/251 (2%)

Key: Pfemale = probable female.

Table 8 shows that, at Colchester, three women had evidence of blunt force cranial trauma,
which may have been the result of inter-personal violence, as two are situated on the occipital,
indicating that the woman may have been struck from behind by an ‘aggressor’. These
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fractures can also be easily caused by accidents; consequently I am in agreement with Merbs,
who states that “even when damage is convincingly intentional, the actual intent may not be
obvious” (1989: 187; see also Jurmain 1999: 230). It cannot be certain whether these fractures
were the cause of death in these females, as no scanning electron microscopy analysis was
employed to determine whether any healing had taken place before the death of the individual
(Roberts 1997).

Primary evidence for surgery using Roman equipment was found at the railway site at
York, where a woman had a drilled trepanation on her mastoid process (which is situated
behind the ear) (Brothwell 1974). The trepanation may have been employed in order to relieve
a middle ear infection (Brothwell 1974: 210; or alternatively see Martin 2000; Roberts and
McKinley 2001). There was no evidence of healing or infection, which indicates that the
individual did not live long after the operation (Brothwell 1974: 209-10; c.f. Roberts 1997:
132; Rosing and Nerlich 2000). This discovery is important, as it demonstrates the use of
Roman medical equipment in Britain, as earlier British examples were made using a scraping
technique — a safer method (Larsen 1999: 153; see Verano 2000), which was found on the
other example of a trepanation from the Roman period in York (Warwick 1968; Roberts and
McKinley 2001). The use of Roman medical equipment suggests that this may have been
undertaken by a doctor in the military fort (see Baker 2001; Jackson 2000).

Infant health and its relationship to female health status

Infant health is an important aspect of palaeopathological study as it can be used as a gauge for
the health status of the community (Saunders and Barrans 1999: 184; Goodman and Armelagos
1989: 239). The role of maternal health in infant survival is well documented within medical
literature (www.vh.org). Schell’s work on stress in urban centres (1997) is important in
demonstrating these links, especially during the uterine period and where the mother may have
been a recent migrant to the area. Schell concludes that the urban environment can create
stressors against which culture cannot buffer, as it poses a challenge to survival (i.e. toxic
accumulations of materials) and dictates who is exposed to the infectious agents (1997: 67-8).
Parents who were living in unsanitary conditions and were exposed to unhygienic materials
(1.e. by-products of fulling — the production of cloth and felt, which used urine during
manufacture) would subject the infant to a high risk of peri-natal death (Saunders and Barrans
1999: 197).

A large proportion of the infant remains in Table 9 did not display any osseous change.
This may have been because they were incompatible with life due to soft tissue defects (see
Barnes 1994: 5). However, it is proposed that many may have died from the effects of acute
diarrhoea. Today, this remains the main killer for small children in developing countries,
accounting for thirty percent of infant deaths (Mata 1983: 15), and was the main cause of death
for children under ten in antiquity (Holman 1998: 1).
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Table 9: Infants without an osseous response

Cemetery Data
London 19136 (76%)
flchester 5/6 (83%)
Chichester 171 (100%)
Colchester 33/36 (92%)
Poundbury Camp 1/50 (2%)
Cirencester 19/30 (90%)
York 18/18 (100%)

Just as likely in rural as in urban locations, it is prevalent where sanitation and personal
hygiene are low, where infants are exposed to contaminated water, to internal parasites and
food sources carrying salmonella (Mata 1983: 4-6; Bradley-Sack 1983: 60), and where breast-
teeding is not regutarly practiced (Saunders and Hoppa 1993: 135), as breast-feeding reduces
the risks of contamination from other food sources (Rao and Rajpathak 1992: 1536). Its quality
will not be reduced even if the mother has a low health status (Gopalan and Puri 1992: 1080).
The risks and agents of morbidity are out of control of the infant, despite having serious
consequences for its chances of survival, especially if the mother had succumbed to an
infection during pregnancy which could be passed to the foetus, or passed on later during
breast-feeding, thereby dramatically reducing the infant’s chances of survival (Hall and
Peckham 1997: 17).

If we accept that some women with iron deficiency in the sample were new mothers,
important implications for infant care can be made. If a mother is anaemic, she will have lower
activity levels, attention span and motivation, which will impact upon the level of care given to
the infant (Ryan 1997: 50).

Conclusions

The analysis of stress indicators, metabolic and infectious disease, in conjunction with a
biocultural approach, strongly suggests that the effects seen on the individuals who were buried
in urban cemeteries may reflect the urban environment in which they lived. However, until the
results have been fully compared with those from rural cemeteries, urbanism itself cannot be
proved to be the cause of such stress and disease.

The research has highlighted the differences between male and female health, especially
with regards to metabolic and infectious disease and trauma. The focus upon female
palaeopathology permits a greater understanding of subadult health, as well as providing links
between osteological data and research into medical treatment and its access. The use of a
biocultural approach has shown that the interpretation of palacopathological data cannot be
fully undertaken unless all facets of a culture are taken into account and combined to create an
integrated and multifaceted analysis of past peoples. Therefore, a true understanding of Roman
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Britain cannot be obtained unless the health of the people who helped to create it is integrated
into the overall analysis of their archaeological record.

Department of Ancient History and Archaeology,
University of Birmingham.
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