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Epidemics and pandemics are typically discussed in terms of morbidity and mortality, susceptibility and im-
munity, and social responses to and impacts of the immediate epidemic event. Much less attention is paid to the
longer-term consequences for individuals and populations in terms of the sequelae of infections, such as blind-
ness after smallpox, deafness due to congenital rubella, and paralysis after polio. This same tendency is observed
in the COVID-19 pandemic, with counts of cases and deaths, questions of immunity, and economic impacts at
the foreground and long-term or chronic health impairment of COVID-19 survivors receiving less attention.
Much of the existing research on the effects of such disease sequelae has come from disability history; in addi-
tion, the bioarchaeology of impairment/disability is an emerging area of research that can contribute insight
into experiences of disease consequences. In this article, we give an overview of published work on survivors of
infectious disease using both bioarchaeology and disability history. Using the example of post-polio paralysis,
we propose a theoretical approach to the bioarchaeological study of infectious disease that is inclusive of the
history of impairment and disability, which we refer to as a survivor lens. We structure this discussion through
scaffolded questions that move through multiple levels of analysis: from the individual and relational to the driv-
ers of cultural change. We argue that bioarchaeological research on past epidemics and pandemics that attends
to morbidity, lasting impairment, and disability can contribute to wider conversations about infectious disease
and disability in the past and present.
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En général, les épidémies et les pandémies sont considérées en termes de morbidité et de mortalité, de susceptibil-
ité et ’immunité, et de réponses sociales et d’impacts immédiats de I’événement épidémique. Moins d’attention
est accordée aux conséquences a long terme pour les individus et les populations en termes de séquelles d’infec-
tions, telles que la cécité apreés la variole, la surdité due a la rubéole congénitale et la paralysie apres la polio. Cette
méme tendance est observée lors de la pandémie de COVID-19. Il y a moins d’attention accordée au nombre de cas
et de déces, aux questions d’immunité et d’'impacts économiques au premier plan, et aux problémes de santé a long
terme ou chroniques des survivants de COVID-19 regoivent. Une grande partie de la recherche existante sur les
effets de ces séquelles de la maladie provient de la recherche sur les déficiences/handicaps. De plus, la bioarchéolo-
gie de la déficience/handicap est un domaine de recherche émergent qui peut contribuer & mieux comprendre les
expériences des conséquences de maladie. Dans cet article, nous donnons un apercu des travaux publiés sur les
survivants de maladies infectieuses en utilisant a la fois la bioarchéologie et I'histoire du handicap. En utilisant
I'exemple de la paralysie post-polio, nous proposons une approche théorique de I’étude bioarchéologique des mal-
adies infectieuses qui inclut I'histoire de la déficience/handicap, que nous appelons une lentille de survivant. Nous
structurons cette discussion a travers des questions échafaudées qui traversent de multiples niveaux d’analyse: de
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I'individu au relationnel, jusqu’au aux changements culturels. Nous soutenons que la recherche bioarchéologique
sur les épidémies et pandémies historiques qui examine la morbidité et le handicap peut contribuer a des conver-
sations plus larges sur les maladies infectieuses et le handicap au passé ainsi qu’au présent.

Mots clés: séquelles; poliomyélite; paléopathologie

Bioarchaeologists have undertaken considerable study
on past epidemics, including, most frequently, plagues
caused by the bacterium Yersinia pestis (e.g., DeWitte
2014; Spyrou et al. 2019). Many of these studies have
contributed extremely valuable insight into the vul-
nerability and risk of different demographic groups
in societies, primarily in Europe (e.g., Castex and
Kacki 2016; DeWitte 2009, 2010; DeWitte and Wood
2008; Godde et al. 2020; Kacki and Castex 2014; Rige-
ade et al. 2009; Signoli et al. 2007; see also critical re-
view by Bramanti et al. 2018). Due to the nature of the
Y. pestis pathogen, these investigations looked at peo-
ple who succumbed relatively quickly. Accordingly,
bioarchaeologists often focus their studies on larger
cemetery/burial deposits associated with mass deaths
from epidemics of this and other infectious diseases.
But in addition to the individuals who died of these
diseases, there was also a portion of individuals who
survived them. For example, while smallpox is noto-
riously deadly, 65% to 80% of infected people would
have actually survived this condition, albeit frequently
with long-term sequelae (long-term biological conse-
quences of infection) (Semba 2003). Up to 9% of small-
pox cases developed ocular complications (e.g., corneal
ulcers) or severe scarring around the eye, making
that disease the leading cause of blindness in Europe
in the centuries preceding inoculation (Semba 2003).
While some consequences of epidemic disease that
survivors experienced may be visible archaeologi-
cally, much of the evidence may be too nonspecific to
identify a clear “survivor cohort” (i.e., those who
contracted but did not die of the disease). However,
we argue that simply remembering that these survi-
vors exist can provide bioarchaeologists with new ap-
proaches and lenses through which to understand
the lasting repercussions of epidemics, some of which
we discuss here. Additionally, such an approach could
potentially assist in the (re)interpretation of palaeo-
pathological features in well-dated assemblages.

In this article, we define a survivor as someone who
has lived through the acute stage of an epidemic in-
fection, whether or not the pathogen is cleared from
the body (e.g., measles) or persists in a latent form (e.g.,
varicella-zoster or tuberculosis) with potential for later
reactivation. These survivors might or might not
experience lasting effects of that infection, but they
are nevertheless part of a larger group of people who

contracted an epidemic disease but did not die of it.
Recognizing that the observation of skeletal changes
associated with disease is something palaeopatholo-
gists already do, what we are proposing is a particular
theoretical (rather than methodological) perspective
that, when integrated in study designs and interpre-
tations, can not only add to our understanding of the
past but also contribute to bringing bioarchaeological
work into wider conversations about the impacts of
epidemics and pandemics in the present and future.
Amid the current COVID-19 pandemic (2019-
present), much focus has been placed on 1) deaths
and counts of deaths (the death toll), 2) risk fac-
tors for disease-associated mortality at the personal
level (e.g., obesity, asthma), and 3) disparities in
COVID-19 mortality among racialized and marginal-
ized groups. However, Long COVID also emerged
early on as a concern, as COVID-19 survivors suffering
from lasting effects of the disease (aka “long-haulers”)
sought to raise awareness (see Perego et al. 2020), in
the hopes of ending stigma and prompting more
medical research toward possible treatments. Long
COVID has brought to mind the sequelae of other dis-
eases, such as neurological disorders following influ-
enza (Honigsbaum and Krishnan 2020), cognitive
impairment following cerebral malaria (John et al.
2008), and eyesight and hearing loss consequent to in-
fection with Ebola virus (Clark et al. 2015). Further-
more, new research around post-COVID-19 sequelae
has highlighted how medical interventions such as
mechanical ventilation and life support have their own
associated potential sequelae (Torres-Casto et al. 2021;
for physical impairments associated with post-—
intensive care syndrome, see Ohtake et al. 2018). De-
spite neurological involvement and potential resulting
sequelae, for example, being common in epidemics
and pandemics, these complications and chronic ill-
nesses are underrecognized and understudied—with
even less attention paid to their personal, social, and
economic consequences (Valerio et al. 2020).
Poliomyelitis (polio for short), however, is an exam-
ple of a disease better known for its long-term impact
on survivors (hence its older name, “infantile paraly-
sis”) than for its mortality rate. Polio in the twentieth
century was also deeply connected to the disabil-
ity rights movement, through polio survivors. In
this article, we use polio to illustrate post-epidemic
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survivorship and ground our discussion regarding
this theoretical approach. We argue that although
great focus has been placed on epidemic mortality due
to its implications for demography and host-pathogen
evolution (among other major topics in biological an-
thropology), the epidemic survivor cohort should not
be forgotten in bioarchaeological contexts. In our in-
fectious disease examples, it is clear that disease se-
quelae encountered by survivors may considerably
affect their post-epidemic experiences through phys-
ical impairments as well as social stigma. While skel-
etal evidence for infectious disease sequelae is regularly
described in the form of bioarchaeological case stud-
ies, we suggest that, when appropriate, these individ-
uals should also be seen as part of alarger, “long-hauler”
group affected by epidemic infectious disease. Adopt-
ing this “survivor lens,” which integrates epidemic and
disability research, can allow researchers to consider
impacts on individuals, their relations (e.g., their fam-
ilies/households), and societies. Through the use of a
survivor lens, we argue that bioarchaeologists can ask
appropriate questions about individuals and their
bodies, place those bodies within social landscapes,
and consider the larger cultural changes that may be
linked to survivor cohorts following epidemics. Ac-
cordingly, it can contribute to efforts to grow bio-
archaeological approaches from traditional case studies
to group-level investigations of social experience (for
discussion of progress in this area, see Buikstra and
Roberts 2012).

Infectious Disease Survivors
in Disability History

While it is true that disability can exist without
disease, and vice versa, the two have had an inti-
mate relationship for centuries, and in some cases
they are inextricably linked. Linker (2013:505)

Disability history emerged out of the civil rights strug-
gles that, by the 1980s, launched the field of disability
studies. Disability activists wanted to shift the focus
from physical impairment to social disablement in
order to direct attention to the political, rather than
the personal and the medical (Oliver 1996; see UPIAS
and the Disability Alliance 1975; Disabled Peoples’ In-
ternational 1981; for a discussion of this history, see also
Hurst 2005). Out of this came the medical (or individ-
ual) and social models of disability, which distinguish
the medicalization of disability from the activists’
perspective of disability as a social situation arising
from discrimination and prejudice, and not from the
impairment itself. The medical model defines disabil-
ity based on biological dysfunction (i.e., impairment),
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with a focus on treatment and “cure,” relegating issues
to hospitals, clinics, and individual health interactions
under the medical gaze, with medical solutions. As
such, those operating according to the medical model
tend to use the term “disability” interchangeably with
“impairment” to describe compromised physical and/
or cognitive function (Rothman 2010; Shakespeare
2012). In contrast, the social model holds that disabil-
ity is caused solely by exclusionary social and physi-
cal structures; individuals with impairments are not
“disabled” by their biology, but rather by the discrim-
inatory, oppressive, and stigmatizing behaviors and
environments within society (Llewellyn and Hogan
2000). Under the social model, “impairment” and
“disability” are distinct and separate concepts.

In the first decades of the twenty-first century, cri-
tiques of the social model emerged that called for com-
plicating the strict binary of impairment versus
disability (for a review and discussion, see Rembis
2019). Under proposed alternative approaches, the
medical and social models are still important and
useful—but not mutually exclusive. Snyder and Mitch-
ell’s (2010) “cultural” model, for example, accounts
for both the lived reality of a compromised biological
state as well as the disabling impacts of marginalizing
social and physical environments. This approach rec-
ognizes the constructed nature of the body and iden-
tity, preserving the role of biological impairment in
contrast to its rejection under the social model (Sny-
der and Mitchell 2010). Physiological impairments ex-
perienced by disabled people (the term according to
identity-first language, increasingly preferred by many
disability communities, as opposed to “people with
disabilities,” the term according to people-first lan-
guage) likely comprise an important aspect of their
embodied identities, which play a role in the disadvan-
tages they encounter and contribute to how they ex-
perience their world (Shakespeare 2012).

As biosocial/biocultural anthropologists readily
recognize, the biological and the social/cultural are
deeply intertwined (Fuentes 2020; Shakespeare 2014).
We cannot deny the role that the body and physical
experiences play in an individual’s lived experience
and sociocultural context; impairments may indeed
shape how social and cultural situations are experi-
enced. Furthermore, impairment and disability are
dynamic, situated, and intersectional with age, gender,
race, religion, class, and other markers of identity
(Rembis 2019). Accepting impairment/disability as
overlapping and interrelated categories allows for
more complexity and nuance in considering pain and
suffering, as well as more critical engagement—but not
rejection—of concepts such as diagnosis, treatment,
recovery, cure, and care (Rembis 2019). The emergence
of these alternative approaches and their associated
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critiques of the social model should not be perceived
as a rejection of the social model per se but rather asa
sign of its extraordinary influence and usefulness in
moving understandings of disability forward. By break-
ing the assumed link between physical impairment
and social disability, the social model de-naturalized
disability and opened up space for not only changing
policy and professional practice but “transform[ing]
consciousness” more broadly (Oliver 1996:42). This
reconceptualization of impairment/disability primarily
looked ahead—to changing material circumstances
for disabled people in the present and future. How-
ever, in recognition that perceptions of the past shape
present action, it also influenced historical work.

Besides war (which often goes hand-in-hand with
epidemic disease) and work, diseases have been the
primary producers of disabled people (Kudlick 2014;
Rembis 2019). Yet, disability history and the history of
infectious disease and epidemics are typically siloed
in separate fields. Historians Catherine Kudlick (2013,
2018) and Beth Linker (2013) have called for disability
to be used not only as a topic for study but as a tool of
analysis. Rather than epidemic mortality, Kudlick has
argued for a focus on survivors of infectious diseases,
such as smallpox, as a way not only to expand under-
standings of epidemics in history but also to bring
disability history and medical history together. Sur-
vivors, rather than death tolls, are placed at the cen-
ter of analysis. Epidemics have “a hidden history” of
disability and survival, and examining this hidden
history provokes questions about taken-for-granted
ideas regarding personal, social, and political reactions
and responses to both epidemic disease and disability
(Kudlick 2014:197). Kudlick (2013) points to polio as
the best example of existing work that brings together
medical and disability history—though still with
much scope for more.

Taking inspiration from and building on this work
by historians, we envision similar developments in
bioarchaeology, bringing together the paleopathology
of infectious disease and the emerging (bio)archaeol-
ogy of disability to better understand the impact of ep-
idemics. Bioarchaeology can play an important role
in locating impairment and interpreting societal reac-
tions to such bodily differences and, as far as possible,
the lived experience of disabled people (Rembis 2019).
Authors such as Buckingham (2011) and Southwell-
Wright (2013) have made the point that much of
historical research relies upon, or predominantly
represents, elite views and not the full spectrum of so-
ciety. Additionally, marginalized groups are often
underrepresented in quantitative historical data. Bio-
archaeologists work with samples that often reach be-
yond the elite and therefore may better characterize
the experiences of average and marginalized bodies.

Beyond Mortality: Survivors of Epidemic Infections

In the following section, we discuss the current state
of bioarchaeological research on impairment and dis-
ability, with attention to its relationship with infec-
tious disease.

Disability in Bioarchaeology

Early palaeopathological and bioarchaeological con-
tributions in this area often showed interest in under-
standing an individual’s suffering or experience of
disability (e.g., Brothwell 1961). In some of these early
cases, authors were quite creative in presenting inter-
pretations of skeletal material that today might seem
baseless (e.g., some narrative work by Calvin Wells, as
described by Waldron 2014). Tendencies to allude to
the past feelings of individuals with impairments, and
sometimes their caregivers, eventually inspired Dett-
wyler’s (1991) critique, “Can palaeopathology provide
evidence for ‘compassion’?” While this work does ar-
ticulate with concepts of impairment and disability,
Dettwyler’s (1991) primary argument is against the un-
justified interpretations of community motivations
and compassion, as well as of the quality of life of im-
paired individuals in the past. This stern warning was
likely warranted but unfortunately impeded much of
the bioarchaeological commentary on disability for
many years.

It took some time following Dettwyler’s (1991) pub-
lication, but near the end of the decade, volumes be-
gan to emerge that tackled themes related to identity,
disability, and archaeology in new ways (Finlay 1999;
Hubert 2000). These volumes integrated contributions
from scholars and disability specialists in diverse
fields, from anthropology to law to psychiatry. In one
of these archaeologically focused collections, Cross
(1999:24), a disability scholar, explains disability pol-
itics and adopts a social model perspective to remind
readers of terminological differences and, very impor-
tantly, that “archaeologists dig up impairment, not
disability.” Roberts (1999, 2000) also argues the impor-
tance of contextualizing disability, reminding read-
ers that disability is something social and that its
meaning and experience may differ. These socially in-
formed perspectives were often published alongside
medically oriented contributions that focused on in-
terpreting “disadvantage” from skeletal evidence for
disease and deformity and served to remind readers of
the archaeological invisibility of people with impair-
ments (Waldron 2000). A dichotomy in approaches
did not go unnoticed at this stage, and prominent
disability studies scholar Tom Shakespeare (1999:100)
warned (bio)archaeologists to not be reductionists
who confuse “the biological evidence with the social
experience.” Shakespeare (1999) also observed a lack
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of consistency with our terminology at this stage,
placing bioarchaeologists out of step with the broader
disability studies context.

Discussion surrounding the interpretation of dis-
ability from skeletal and archaeological data slowed
again at this point. Some publications in the 1990s in-
vestigated impairment, such as Kniisel et al. (1992) and
Hawkey (1998). However, for the most part, these pub-
lications examined physical function as it is preserved
in the skeleton, rather than engaging directly with dis-
ability studies literature, theories, and terminology. In
the later 2000s and early 2010s, we saw bioarchaeolo-
gists revive this discourse, alongside advancements in
how we conceptualize bodies (e.g., Sofaer 2006). Knud-
son and Stojanowski (2008), for example, engaged with
the social model of disability and reflected on disabil-
ity as an aspect of individual social identity that might
be elucidated from funerary contexts and skeletal re-
mains. We then saw inquiry into disability in archae-
ology pickup, with contributions critiquing the
under-theorization of this area of study within anthro-
pology and reinvigorating dialogue with a greater con-
nection with the disability studies literature (e.g.,
Battles 2011; Southwell-Wright 2013).

In the mid-2010s, a new angle to looking at human
experiences of impairments and possible disabilities
was introduced by Lorna Tilley (2012) in the form of
the bioarchaeology of care. The bioarchaeology of
care model has since been thoroughly explored in
various volumes and studies (e.g., Tilley 2015; Tilley
and Cameron 2014; Tilley and Schrenk 2017). Despite
earlier calls for more direct engagement with disabil-
ity studies literature when looking at difference in the
past, Tilley’s work continues to take a more medical-
ized approach, adopting definitions and conceptual-
izations of disability as outlined by the World Health
Organization (Tilley and Schrenk 2017:16). The re-
search rigor that is encouraged by the use of the bio-
archaeology of care framework is admirable and has
resulted in many published case studies by research-
ers wishing to better understand the experiences of
past people (e.g., Malaga and Makowski 2019; Solari
et al. 2020; Tornberg and Jacobsson 2018; and many
more). For example, Tilley and Nystrom (2019) applied
this model in their analysis of the mummified remains
of a Nasca child from Peru (ca. 700 A.D.) with evi-
dence for tuberculosis. The insights drawn from this
case allow researchers to interpret that the Nasca peo-
ple “cherished their children,” giving greater insight
into this culture’s daily life (Tilley and Nystrom
2019:79). While some of this wealth of care-related lit-
erature reaches into individual, social, and cultural
perceptions of impairment as it relates to care provi-
sion, it does not explicitly engage with the realm of
critical disability studies as advocated in the 1990s.
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Alongside the bioarchaeology of care, we have seen
the emergence of additional discussions of diverse
human experiences and frameworks for the bioar-
chaeology of personhood (Boutin 2016) and the bio-
archaeology of impairment and disability (Byrnes
and Muller 2017; Matczak et al. 2019). While some vol-
umes (e.g., Byrnes and Muller 2017) integrate voices
from critical disability studies such as Shuttleworth
and Meekosha (2017), in practice, much of the bio-
archaeological work remains grounded in more med-
ically oriented models of disability. Like the
bioarchaeology of care, this developing bioarchaeol-
ogy of impairment and disability predominantly re-
lies on the frameworks and definitions by the World
Health Organization that are familiar to modern cli-
nicians. Alternatives, such as the bioarchaeology of
personhood proposed by Boutin (2016), have more
social-model foundations; they argue once again that
disability has been under-theorized by bioarchaeolo-
gists and indicate that possibilities to better interact
with diverse public audiences must be promoted. Ap-
proaches that engage more with embodiment and in-
tersectional identities (Gowland 2017; Schrader and
Torres-Rouft 2020) also have considerable potential in
their recognition and engagement with critical and so-
cial disability theories.

Although more socially informed models exist in
bioarchaeology, they have not gained as much traction
as the medically driven frameworks. It is difficult to
explain why this might be, as the critical disability en-
gagement with bioarchaeology has been calling out
for more theoretical nuance for the past 25 years. Per-
haps our persistent adoption of the medical approach
is a tactic that permits bioarchaeologists to still firmly
situate their evidence for disability within the analy-
sis of the human body itself, through the skeletal re-
mains. However, if we continue to choose this route,
we must remember Shakespeare’s (1999:100) critique
and be absolutely certain we are not confusing “the bi-
ological evidence with the social experience.” Bioar-
chaeology has the potential to greatly broaden the
scope of what we can learn about experiences of epi-
demic survivorship and disability in the past. By con-
tinuing to develop our discipline, as well as how we
view and interpret past lives and experiences, we can
work to better represent the diversity in humans as
well as the repercussions of epidemic disease.

Envisioning a Survivor Lens Approach

In this section, we explore how approaching archaeo-
logical assemblages using a survivor lens will improve
our understanding of the consequences and human
experiences of infectious disease. It is important to
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note that this new theoretical nuance in epidemic in-
terpretations must be adapted and flexibly applied de-
pending on the context; different diseases will require
their own unique methodological techniques and con-
textualized interpretations using this approach. Due
to considerable variation in diseases, contexts, and
possible methods of investigation, we are not able to
prescribe a specific “how-to” for identifying and inter-
preting survivors in bioarchaeology; there are simply
too many factors that are unique in each situation. In-
stead, to demonstrate the importance of our aims, we
use poliomyelitis and other infectious disease exam-
ples to discuss how a survivor lens can illuminate sur-
vivors’ individual, social, and cultural experiences
and contributions and therefore extend bioarchaeol-
ogical interpretations.

Poliomyelitis is a disease caused by infection with
one of the smallest known viruses, an enterovirus in
the Picornaviridae family of RNA viruses, with three
serotypes that vary in neurovirulence. It is an enteric
infection spread through the fecal-oral route (con-
taminated water or food or person-to-person via
contaminated hands) or by droplets or aerosols
(person-to-person). The poliovirus spreads from the
throat or intestines to the lymph nodes and then to the
bloodstream. From there, it may enter the central ner-
vous system, where it damages motor neurons, causing
paralysis and other complications (Smallman-Raynor
et al. 2006). Symptoms of polio infection can vary
from sore throat, headache, and other signs of influenza-
like illness to severe and potentially fatal paralysis and
encephalitis.

Polio likely affected some individuals in the past.
However, reported cases are relatively rare in the ar-
chaeological literature and in all instances represent
case studies of individuals with some degree of paral-
ysis (possible archaeological cases of polio are summa-
rized by Novak et al. 2014 and Berner et al. 2021).
Poliomyelitis can be remarkably debilitating but re-
sults in relatively low mortality in the regions where
it is endemic. With the wealth of modern clinical and
archival literature available on polio and survivors’ ex-
periences, as well as its propensity to leave identifi-
able skeletal indicators in some infected individuals,
there is significant scope for investigating polio’s past
epidemic legacies. Moreover, poliomyelitis serves as a
perfect example to demonstrate the importance of
looking beyond epidemic-related deaths and pivoting
our perspectives to more fully consider an epidemic’s
survivors while keeping a familiar touchstone of iden-
tifiable skeletal lesions upon which palaeopatholo-
gists typically ground their interpretations. In the
following sections, we consider three questions: If
epidemics were as common in the more distant past
as they were in recent history, where are all the
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survivors in archaeological contexts? What can in-
fectious disease survivors tell us? And how does taking
a survivor lens to view the (pre)history of epidemic
disease change our perspective? These scaffolded ques-
tions move through multiple levels of analysis: from
the individual body, to the social and interpersonal,
to the drivers of cultural change.

Where are all the survivors? Individuals
and bodies

Traditional palaeopathology often relies on the obser-
vation of skeletal lesions (e.g., lytic and blastic bone
responses). However, individual infections and their
sequelae may not result in osteological changes or be
identifiable via biochemical techniques. Bioarchaeol-
ogists are accustomed to working within these limita-
tions to investigate conditions that only manifest
skeletally in a subset of all those infected. For exam-
ple, tuberculosis affects the skeleton in only 3% to 5%
of cases (Roberts and Buikstra 2019). Table 1 provides
examples of a variety of infectious diseases that are of-
ten associated with long-term sequelae; some leave
skeletally observable indicators, but many may leave
no trace (see also Valerio et al. 2020:Table 2 for exam-
ples of epidemic diseases with known neurological
complications). Because there will almost always be a
subset of individuals who live through an infectious
disease but do not manifest skeletal lesions, bioarchae-
ologists must still remember that these “invisibly”
impaired individuals exist within the assemblages we
are investigating. Palaeopathologists and bioarchaeol-
ogists are already experienced with considering such
cases as a subsample of a wider survivor population
and should therefore be well positioned to take on a
survivor lens that relies on careful extrapolation of
diseases and their sequelae from the individual to
group levels.

By considering the long-term consequences of po-
lio more closely, we can explore the challenges associ-
ated with accounting for survivors in archaeological
contexts. There are three clinically recognized forms
of poliomyelitis: abortive (minor illness only), non-
paralytic (major illness without paralysis), and paralytic
(major illness with subsequent paralysis). Paralytic
polio is one of the most recognizable expressions of
this disease and typically results in acute flaccid pa-
ralysis (i.e., muscle weakness or paralysis with sud-
den onset) of one or more limbs (Smallman-Raynor
et al. 2006). However, the vast majority of infections
are asymptomatic or with such mild symptoms that
the infection goes unnoticed; between 4% and 8%
are the abortive form and only 1% to 2% become ma-
jor illnesses (e.g., paralytic) (Smallman-Raynor et al.
2006).
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Modern bioarchaeological studies have discussed
possible cases of the paralytic form of poliomyelitis in
archaeological skeletons based on the observation of
skeletal traits indicative of the associated disuse and
altered function. The most commonly reported skele-
tal changes include shortened limbs, bone atrophy,
and torsion and abnormal curvature of long bones
(Castells Navarro et al. 2017; Ciesielska and Stark 2020;
Gladykowska-Rzeczycka and Smiszkiewicz-Skwarska
1998; Kozlowski and Piontek 2000; Laszlo 2017; Novak
et al. 2014; Thompson 2014). Scoliosis and skeletal ev-
idence of clubfoot are also regularly mentioned (e.g.,
Castells Navarro et al. 2017; Winkler and Grosschmidt
1988). Although there are some distinguishing features
of paralytic polio, poliomyelitis has only rarely been
diagnosed in archaeological human remains despite
being potentially common in the past. The apparent
“rarity” of polio is perhaps not surprising given that
only a small minority of poliovirus infections tend to
develop into major illnesses with long-term sequelae.
However, even one or two in 100 infections develop-
ing into paralytic cases adds up to a large number of
potentially visible polio survivors. This prevailing per-
ception of polio as a “rare” disease is addressed by
Berner et al. (2021), who argue for the use of a num-
ber of specific geographic, environmental, demo-
graphic, and cultural variables in the systematic
analysis of ancient cemeteries. They offer a specific
methodological approach to the diagnosis of paralytic
poliomyelitis in survivors and suggest development of
a measure of this “rarity” for this and other diseases
yielding a ratio of prevalence with a community (Ber-
ner et al. 2021). We encourage readers interested in ex-
ploring specific methods for investigating survivors to
consider Berner et al.’s (2021) suggested approaches.

Recognizing polio as a “common” rather than a
“rare” disease does not mean assuming it was evenly
distributed across populations. Urban, rural, and re-
mote contexts would be differentially affected; the vi-
rus could only be established (endemic) in large
urban settlements of 250,000 people or more (the crit-
ical community size for poliovirus; Eichner et al.
1994). Smallman-Raynor et al. (2006) classify polio as
being in this endemic phase in large populations prior
to (ca.) 1880 A.D. In endemic polio contexts, most
manifestations of the disease would be abortive (i.e.,
minor) and occur in infants—who, once they had con-
tracted polio once in their life, would develop immu-
nity and be unlikely to contract a more severe form
later. In contrast, populations who had never before
encountered polio would be more likely to have higher
mortality and larger groups of people affected with
more severe disease sequelae (Paul 1971). In any popula-
tion where the poliovirus was new—and people had
no immunity from prior exposures—it is a logical
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possibility that a substantial outbreak would have oc-
curred upon that population encountering the virus
for the first time. For example, the 1947-1948 polio
epidemic in the Nicobar Islands appears to have
been largely a “virgin soil” epidemic, with approxi-
mately 10% of the population developing symptoms
of paralytic polio and causing 280 deaths; in one vil-
lage, 15.8% developed paralytic polio, and 3.9% of the
population died (Moses 1948; Smallman-Raynor et al.
2006:422-424). A 1949 outbreak in Chesterfield Inlet,
Nunavut, Canada, left over 14% of its Inuit population
of 275 people with paralysis and caused 14 deaths—a
mortality rate of over 5% (Adamson et al. 1949). Total
morbidity for the outbreak (those showing any symp-
toms of the infection) was estimated at 50% or more
(Adamson et al. 1949).

Polio here nicely demonstrates the “iceberg concept
of infection,” described by Evans (1984) as referring to
a biological gradient of host response to a pathogen.
Some pathogens, such as the viruses that cause rabies
and measles, cause clinically apparent illness in all or
nearly all infections of human hosts. In others (such
as poliovirus), clinical illness comprises only a small
proportion of the host response pattern, with asymp-
tomatic or unrecognized infections making up a
larger share (Evans 1984). We have adapted Evans’s
original analogy and diagram to represent the impli-
cations of this gradient for the visibility of sequelae in
the archaeological record, visually indicating relative
proportions of individuals who may show disease se-
quelae in osteological contexts versus those who likely
will not (Fig. 1).

Death

Potential for skeletal changes associated
with interruptions to bodily systems
(e.g., paralysis as in polio)

Severe infection

Mild infection

Likely invisible in the
archaeological record

Asymptomatic
infection

No infection

Figure 1. Diagram illustrating the “iceberg concept of infection” and
its implications for visibility of sequelae in the archaeological record.
Adapted from Evans (1984:Figure 2, 20).
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Bioarchaeology (in terms of analysis of skeletal re-
mains in their archaeological context) may be one of
the few options available for learning more about the
history and origins of polio. Genomic investigations
are not promising options to advance our ability to
identify polio survivors; as a tiny RNA virus that rap-
idly accumulates nucleotide substitutions, poliovirus
does not survive for ancient genomics analysis and
also does not lend itself to phylogenetic reconstruction
beyond only the very recent past (i.e., past several de-
cades) (Jorba et al. 2008; Kuge et al. 1989; Rico-Hesse
et al. 1987). In summary, it is nearly impossible to see
polio epidemic deaths that happen in the acute stage
bioarchaeologically—no ancient RNA, no signs on the
body/skeleton, and unlikely mass mortality. This
leaves the bodies of the survivors (i.e., those with the
longer-lasting sequelae such as paralysis) as the only
bioarchaeological evidence—a small but visible por-
tion of the “infection iceberg” in which deaths repre-
sent only the very tip (see Fig. 1). Polio, therefore, forces
us to look at the survivors, not the fatalities—an im-
portant lesson that can be extended to other infectious
diseases regardless of how they manifest skeletally.

Based on the iceberg model of infection, as long as
even one skeletal case of paralytic polio is identified,
it can be inferred that other instances of the disease
were also present in the population, albeit perhaps in
other forms (e.g., abortive, nonparalytic). Although
the exact infection rates may remain unknown, the
link between skeletally visible and invisible cases is
clear. Blanket interpretations, however, about survi-
vors and rates of survivors are typically not possible
due to contextual variability in infection rates (e.g., ur-
ban versus rural) and differences in the rate that se-
quelae manifest. As such, it continues to be vital that
bioarchaeologists and palacopathologists situate their
interpretations carefully within each context and re-
member that the individuals with lesions represent
only a subset of the whole survivor cohort.

What can survivors tell us? Social landscapes
and behaviors

Building on an understanding of the presence of visi-
ble and invisible survivors in the archaeological record
(see previous section and Fig. 1), it is next necessary
to explore how individuals and their bodies interact
with the existing social landscape. This section ex-
plores the “social” impacts on and experiences of sur-
vivors through health care practices, treatments, and
functional outcomes, as well as stigma enacted by
other members of their communities. While discuss-
ing the social impacts on individuals, we also revisit
(social model) distinctions between impairment and
disability and consider the role these perceptions of
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difference may play in survivors’ experiences. By ap-
plying a survivor lens while considering the aftermath
of epidemics, this section shows how we might move
beyond individual bodies to better understand the so-
cial circumstances within which they lived and how
these circumstances may have shaped survivors’ lives.

Treatment is often a necessary intervention to en-
sure survival and achieve outcomes that are perceived
as optimal. Although lives, functional abilities, and/or
appearances may have been preserved, these same
treatment interventions can also sometimes cause
poor long-term outcomes in survivors. Immobiliza-
tion and bedrest are examples of treatments that may
help individual health and mobility outcomes but
come with potential detrimental trade-offs. Immobi-
lization was a common practice in twentieth-century
polio epidemics, with the goal of preventing skeletal
deformities (Ross 1993); however, it also contributed to
muscle atrophy and reduced joint flexibility (Alten-
baugh 2015). In tuberculosis sanitoria, bedrest was a
common treatment in order to “immobilize the lungs”
(Coryllos 1933). In both these cases, extended periods
of immobility would affect all bodily systems and
could contribute to an individual’s overall “frailty,”
leading to increased fracture risks due to reduced bone
mass and central nervous system changes creating re-
ductions in balance, as well as respiratory and car-
diac complications (Dittmer and Teasell 1993; Teasell
and Dittmer 1993). Bioarchaeological studies such as
those by Sparacello et al. (2016) and Mansukoski and
Sparacello (2018) underscore these periods of reduced
mobility in the past and report skeletal evidence for
growth interruptions and increased gracility in indi-
viduals associated with responses to or risks for
chronic tuberculosis infection. Thus, the skeletal ma-
terial (and the impairment experienced in life) reflects
not only disease processes but also ideas about proper
treatment and intervention as well as ideal outcomes
in terms of function and aesthetics.

In terms of their experiences as survivors, people
who have had polio, especially those with severe pa-
ralysis, are also subject to increased mortality in the
long term (Nielsen et al. 2003). Among other risks, po-
tentially fatal complications such as pneumonia may
develop over time. Furthermore, decades after recov-
ery from the initial infection, polio survivors can
develop “post-polio syndrome,” characterized by
symptoms including muscle weakness and fatigue.
The cause is believed to be a failure of the motor neu-
rons that compensated for the damage from the orig-
inal infection (Jubelt and Agre 2000). Thus, even after
a period of recovery and stability, polio survivors can
still experience increasing impairment and disability.
Estimates of the proportion of survivors who go on to
develop post-polio syndrome range from 28.5% to



32

64%, with those who had more severe acute infections
followed by greater functional recovery apparently at
higher risk (Jubelt and Agre 2000; Ramlow et al. 1992;
Windebank et al. 1991).

Bioarchaeologists who have considered polio as a
possible cause for the skeletal changes they observed
have focused on a range of interpretive outcomes.
Early work by Mitchell (1900) was concerned with
morphology and patterning of the asymmetry but still
considered the ways that the affected individual may
have compensated for their different leg lengths
through the use of high-soled sandals and balancing
staves. This interest in individuals’ mobility carries on
in modern studies, where researchers use similar ob-
servations and measurements to comment on the
functional consequences of paralytic polio (Novak
et al. 2014). Other scholars strive to interpret the ex-
periences of individuals with neuromuscular condi-
tions using frameworks such as the bioarchaeology
of care. Although polio was listed as just one of many
possibilities, Schrenk and Martin (2017) adopt this ap-
proach with the case of an 18-year-old female from
the Bronze Age United Arab Emirates in order to un-
derstand her experience of care as well as social and
community relationships. They suggest that this indi-
vidual likely needed some care provision that was
provided predominantly by her close contacts but
was also able to be somewhat self-sufficient with her
upper body as long as materials were within reach
(Schrenk and Martin 2017). A more quantitative ap-
proach is proposed by Stodder (2017), who adopts the
World Health Organization’s Global Burden of Dis-
ease (GBD) project model (and its associated metrics
of disability weights and years lived with disability) to
focus on morbidity over mortality and better deal with
conditions that do not fit easily into specific etiologi-
cal frameworks. One of the categories in the GBD
model, “Impairment (hip, leg, foot),” was originally
designed for polio sequelae but later expanded to in-
clude non-polio causation (Stodder 2017:note on Ta-
ble 10.1, 188). The advantage of the GBD approach, she
says, is that it can reveal things about a population’s
health that are masked in demographic statistics, such
as in life tables (Stodder 2017).

We have established that following epidemics, there
is often a subset of the population that experiences
long-term and potentially impairing consequences.
These impairments can be invisible and private, but
they can also be recognized within communities and
among individuals. In some cases, this visibility re-
sults in judgment and prejudice against those indi-
viduals because they have been (or continue to be)
affected by a disease, which may carry a stigma. This
stigmatization has the potential to alienate individu-
als and groups of individuals in a society and fuel
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health inequalities (Hatzenbuehler et al. 2013; James
et al. 2020). It can also result in additional (negative)
outcomes related to the embodied experiences of
stigma. For example, stress is one pathway through
which stigma can become embodied. The physiologi-
cal stress response elicited by exposure to stigma can
slow recovery and increase a person’s chances of de-
veloping complications such as secondary or addi-
tional infections, while psychosocial stress can have
serious mental health impacts (Brewis et al. 2020).
Stigma associated with an infectious disease and/or its
sequelae can also reinforce existing stereotypes and
heighten discrimination when concentrated in already
marginalized groups; such intersectional stigma can
lead to the compounding of suffering (Brewis et al.
2020; for discussion of intersectional analysis in bio-
archaeology, see Mant et al. 2021 and Yaussy 2019).
Furthermore, visible and impairing sequelae follow-
ing infection with a contagious disease can also in-
crease suffering by bringing discrimination and the
stigma of disability and difference into the mix.

Stigma around polio in the twentieth century could
manifest in different ways, such as the perception of
polio survivors as dangerous spreaders of contagion
even long after recovery. For example, one polio sur-
vivor recalls, “Years after I had polio, when adults saw
me coming they would say out loud to their children
to stay away from me because they could ‘catch it
(Bruno 2002:83). Polio survivors were also subject to
overt and more generalized prejudice associated with
their new disability status. Bruno remembers another
incident in which a stranger on the street one day
stopped him and declared, “You cripples shouldn’t be
allowed in public!” (Bruno 2002:83). It is clear that po-
lio survivors experienced stigma and social exclusion
in the historical past. These examples, combined with
other historic and archaeological examples of stigma
associated with infectious diseases (e.g., leprosy),
support the idea that people with infectious disease
sequelae in other contexts may have been treated dif-
ferently following infection.

Investigations of archaeological difference have
the potential to yield enormous insight into the social
circumstances existing after an epidemic disease (e.g.,
Hubert 2000). By using existing bioarchaeological
theories and methods (embodiment, bioarchaeol-
ogy of personhood, bioarchaeology of care) strongly
grounded in a contextual understanding of the region
and time, survivors can be remembered and situated
in their social landscapes to better infer their specific
experiences and how they were shaped by community
attitudes. Work on leprosy and leprosaria already deals
with many of these questions (e.g., Roberts 2011, 2020;
Robbins Schug 2016), and these approaches may be
useful as we continue to consider survivors of other
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epidemic infectious diseases and the social and em-
bodied repercussions they encountered.

While stigma is frequently associated with infec-
tious diseases and their sequelae, it is imperative that
bioarchaeologists always ground interpretations of
stigma experienced by survivors in appropriate con-
textual data. We must not apply our modern under-
standing of disease perceptions to the past, as they
very well may have differed. This is nicely demon-
strated by Robbins Schug’s (2016) investigation of the
evolution of stigma against people with leprosy in
South Asia. Using both mortuary evidence and textual
analysis, Robbins Schug situates shifts in the disease
experience of leprosy within changes in climate, pol-
itics, economy, and society, particularly major fluctu-
ations in urbanism over millennia. She finds that at
some points in time, leprosy was much less stigma-
tized by community members than at other times.
Her findings demonstrate a clear destabilization of the
assumption that stigmatization and othering of peo-
ple with leprosy is natural and universal (Robbins
Schug 2016). In other words, the presence of disease or
related sequelae alone does not predict the occurrence
of stigma or preface the development of changes in so-
cial behaviors associated with treatment of individu-
als with disease repercussions.

Robbins Schug’s (2016) research provides a valuable
example of bioarchaeological work that de-naturalizes
the link between the medical (disease, impairment)
and the social (disability). The primary point of the so-
cial model is not that there is no relationship at all
between the two but rather that impairment does not
have to lead to disability. Taking a survivor lens ap-
proach, embedded with understanding of the socially
nuanced differences between impairment and disabil-
ity, will tell us much about survivor experiences of
not only their bodies but also the broader social land-
scape in which they lived, including the nature and
impacts of treatment and stigmatization.

How does taking a survivor lens change
our perspective? Cultural insights
and developments

This focus on survivors—not those that simply made
it through the epidemic event, but those whose bod-
ies were permanently marked by the disease (visibly
or not)—gives us a different perspective on the disease
and its impact, on both the pathogen as it moved
through human populations and on how populations
and societies were changed by its effects. People with
bodies sharing the same “designations of deviance”
can find themselves clustered together in certain set-
tings (e.g., institutions) and/or discover that their crit-
ical mass allows for effective collective social and
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political action (Snyder and Mitchell 2006:185). We
know, for example, from histories of the past century
that the emergence of large cohorts of wounded sol-
diers and polio survivors led to major medical, polit-
ical, and social changes, from advances in orthopedics
to the disability rights and disabled consumer move-
ments and their wide impact (see, for example, Kau-
fert and Kaufert 1984; Liebenberg 1994). Despite such
progress, many of our assumptions and interpreta-
tions, driven by modern cultural perspectives, are
still ableist in nature. Ableism is a set of ideas, values,
and practices that hold able-bodiedness as the stan-
dard of normalcy, desirability, and productivity and
accordingly marginalize, oppress, and render “invisi-
ble” those who deviate from that standard (Chouinard
1997; Wolbring 2008). Particular configurations of
ableism today can shape our approach to the past. In
order to challenge culturally ingrained preconcep-
tions, this section works to illuminate how contribu-
tions and innovations led by survivors helped to drive
meaningful cultural changes in the perception of,
and attitudes about and toward, disabled people.
The large and recurring polio epidemics of the early
twentieth century, combined with standard immobi-
lization treatments, resulted in an increasing need for
polio aftercare. At the same time, the First World War
also created a similar demand for treatment of
wounded, disabled soldiers. Both of these events, and
particularly their historical confluence, are credited
with laying the groundwork for modern physical ther-
apy (Altenbaugh 2015) as well as modern orthopedics
(see Battles 2019; Ross 1993). Orthopedic surgeons and
rehabilitative therapists often took treatment tech-
niques originally developed with one group and ap-
plied them for the other. For example, once the influx
of wounded troops to New Zealand’s military hospi-
tals waned, the hospitals transitioned to civilian use,
and the orthopedic expertise of military medical staff
was applied to the treatment of polio survivors (Bat-
tles 2019). In the same vein, physical therapy tech-
niques developed in the care of polio survivors after
the 1916 epidemic in New Zealand were seen as poten-
tially useful for the care of the war-wounded (see Bat-
tles 2019). Perhaps unsurprisingly, these two groups
(polio survivors and wounded soldiers) sometimes
found themselves co-resident in the same facilities,
with significant impact on their experiences of reha-
bilitation (see, for example, Battles 2019 and Ross 1993
in New Zealand and Koven 1994 in Great Britain).
While these rehabilitative institutions and their as-
sociated treatments typically operated with the goal
of shaping bodies to fit back into an able-bodied nor-
mative world, at the same time, there is an extensive
literature on how polio survivors shaped their societ-
ies and cultures in the twentieth century. The impact
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of polio on culture is particularly evident in countries
where waves of polio epidemics led to the emer-
gence of institutional patient cultures and commu-
nity formation among disabled polio survivors (see
Altenbaugh 2015; Gallagher 1998). The form these
communities and impacts took depended on local
and, particularly in the twentieth century, national
contexts. In Cold War Hungary, for example, the ideas
and values of modernity, industry, and production
shaped the rehabilitative treatment of polio survivors,
with training for specific trades (Vargha 2018b). Sim-
ilar to work offered in other institutional rehabilitative
settings, these trades consisted of watch repair and
shoemaking for boys and men, and work in the pros-
thetics factory for girls and women (Vargha 2018b).
Furthermore, Vargha (2018a) describes the formation
of a civil society in the late 1970s by Hungarian polio
survivors who drew on their institutional networks
developed during their long periods in the hospital.
Their aim was to achieve disabled people’s full partic-
ipation in society and as such organized themselves to
provide for each other and to call upon the state to ful-
fill its responsibilities toward them (Vargha 2018a).
Finding their institutional occupational training re-
stricted their options for education and work, Hun-
gary’s National Association of Disabled Societies
established a packaging company that provided its
members with work options (Vargha 2018a). To orga-
nize such a society that was neither directly opposed
to the government nor co-opted by it was a remark-
able thing in the midst of a communist state (Vargha
2018a). While their placement within institutions and
the emphasis on normative bodies are less than ideal,
these social circumstances within which survivors
lived provided an opportunity for cultural reforma-
tions found through the development of disability-
led communities.

One of the most famous polio survivors was former
U.S. president Franklin D. Roosevelt (FDR). FDR con-
tracted polio in 1921 when he was 39 years old, which
developed into the paralytic form. Although he made
efforts to downplay any disability during his time in
office, he was instrumental in establishing the Warm
Springs Institute, a comprehensive rehabilitation cen-
ter initially focused on post-polio recovery in all its
physical, psychological, and social dimensions (Hol-
land 2006) but which today includes rehabilitation for
other spinal cord and stroke-related conditions. Al-
though FDR was just one survivor, the innovative
nature of the Warm Springs Institute created an im-
portant community for many disease (polio) survi-
vors; a number of future disability rights activists
(e.g., Hugh Gallagher, discussed further below) spent
time there (see Patterson 2012). Holland (2006) de-
scribes Warm Springs in the 1920s to 1940s as an
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enclave where the stigma of disability was not only
transcended but the medical model of disability itself
was challenged. Quality of life, rather than a “cure,”
was the focus (Holland 2006). Furthermore, the phys-
ical environment of Warm Springs was designed to
be fully accessible—one of the few outdoor facilities
to do so at the time (Holland 2006).

This rehabilitation center, initiated by a disabled in-
fectious disease survivor and hosting a similar survi-
vor community, with disabled people in leadership
positions as staff and board members, is argued to be
the precursor to the disability rights, universal design,
and independent living movements (Holland 2006).
Warm Springs not only foreshadowed these later
movements but directly influenced them; for example,
Fred Fay, who spent two years at Warm Springs, es-
tablished the Boston Center for Independent Living in
1974 (Holland 2006). The independent living move-
ment argues for reinvention of medical model-style
rehabilitation and education programs (Holland
2006), with disabled people, rather than medical pro-
fessionals, in control. It drew inspiration from other
movements, including the civil rights movement of the
1950s to 1960s, and has been instrumental in chang-
ing the way that disabled people live day-to-day. At the
same time, the operation of Warm Springs as a white-
only facility in the American South fostering white
leadership also influenced the shape of the American
disability rights movement (i.e., problematically, as a
predominantly white-led initiative) (Patterson 2012).
Due to these facilities established by a survivor who
created communities for survivors, we can clearly see
cultural changes in ways of living and social percep-
tion that affected not only the survivors, but also their
families, community members, and broader society.

As with the First World War, the aftermath of the
Second World War combined with polio epidemics
amid the postwar baby boom spurred political and
public support in the United States to fund rehabilita-
tion and develop new mobility aids (Altenbaugh 2015).
This increase in war- and disease-related impairments
also led to changes in architecture and design (e.g.,
single-level homes) and adapted vehicles (e.g., intro-
duction of hand controls) (Altenbaugh 2015:191 citing
Gallagher 1998; Buick Motor Division 1946). In the
United States, activists such as Edward Roberts, Judy
Heumann, Mary Lou Breslin, and Hugh Gregory
Gallagher—all polio survivors who used wheelchairs—
had substantial impacts on changing policies and
regulations for accessibility, some of which led to ma-
jor changes in built environments. For example, Rob-
erts and other members of an activist group of disabled
students at the University of California at Berkeley,
known as the “Rolling Quads,” campaigned for better
physical community access (e.g., curb cuts in sidewalks
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to facilitate wheelchair mobility) and lobbied the uni-
versity to establish a Physically Disabled Students
Program, for which they obtained a federal grant to
fund staffing, wheelchair repairs, and other access
needs (Danforth 2018; Patterson 2012). The Rolling
Quads emerged from a community of students who
lived on the third floor of a campus hospital, which,
unlike the dormitories, was wheelchair accessible and
had room for Roberts’s “iron lung” respirator (Patter-
son 2012). From this beginning, in 1972, two of the
Rolling Quads established the first Center for Inde-
pendent Living, which became a model for hundreds
of similar centers around the United States (Danforth
2018; Patterson 2012).

These actions at Berkeley launched the independent
living movement (see above) and attracted disability
activists from across the country, including Judy Heu-
mann (Patterson 2012), while influencing others such
as Mary Lou Breslin (already at Berkeley) to become
active in disability rights activism (Wolfe 2012). While
at university in New York, Heumann had advocated
for ramp access to her classroom; in 1970, along with
others (some of whom she had met as a child at Camp
Jened, a camp for disabled children), she founded the
civil rights organization Disabled in Action. Breslin
cofounded the Disability Rights Education and De-
fense Fund, a leading national civil rights law and
policy center, in 1979 (Wolfe 2012). Among Gallagh-
er’s extensive contributions to disability rights in the
United States (see his autobiography [Gallagher 1998],
as well as discussion in Altenbaugh 2015), as a Senate
staffer, he drafted the Federal Architectural Barriers
Act of 1968, which required that all public buildings,
or those in which physically impaired individuals
might reside or work, financed with federal funds be
designed and constructed in accordance with pre-
scribed accessibility standards (Architectural Barri-
ers Act 1968). Similarly in Hungary, polio survivors
were instrumental in the establishment of the National
Federation of Disabled Persons’ Associations
(MEOSZ), the country’s largest nongovernmental or-
ganization for representing and advocating disability
rights (Vargha 2018b). Polio survivors were thus at the
center of twentieth-century changes to the built envi-
ronment for physical accessibility and increased rep-
resentation of disabled people during decision-making
affecting them.

The previous examples provide valuable context to
indicate that disabled people have been active in de-
signing and driving changes in built environments;
there is no reason to believe that their input and in-
novation were excluded in the past. Early on in archae-
ological investigations of disability, Cross (1999)
proposed that archaeologists should be consider-
ing the landscapes and built environments in which
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individuals lived. Sneed (2020) approaches these ques-
tions through her investigation of ramps used in an-
cient Greek architecture, arguing for the potential
influence of the presence of people with mobility im-
pairments on architectural choices for public spaces
(healing sanctuaries). There is still much room to in-
vestigate relationships between bodies and space in
archaeological contexts, and as the historic examples
demonstrate, we should remember that some design
elements may indeed have been driven by the survi-
vors themselves.

To operationalize the survivor lens, we must con-
tinue to practice good palacopathology and bioarchae-
ology through multiple levels. Rather than prescribing
a specific method or radically new approach that will
necessarily differ based on context (see “Where are all
the survivors? Individuals and bodies” section), the
survivor lens represents a subtle theoretical shift that
allows us to envision group-level experiences, such as
the impact of a sudden cohort of disabled people in a
community or society. As demonstrated here, the his-
tory of polio in the twentieth century demonstrates
how diseases can become “imprinted on the bodies of
survivors, societies and cultures” (Vargha 2018a:181).
The ways polio survivors and others dealt with the
consequences of polio infection brought about diverse
impacts on society and culture, from changes in med-
ical treatment and built environments to community
formation spurring advocacy and activism that led to
yet bigger changes on the national and international
scale. This is a clear difference in focus from approaches
such as the bioarchaeology of care. Not only is there
an explicit emphasis on the group-level impact of the
presence of a survivor cohort, but the survivor lens
considers survivors to be potential drivers of innova-
tion and change—including as active agents of that
change. A survivor lens can thus help bioarchaeolo-
gists consider both the long-term impacts that epi-
demic survival has on individuals and their immediate
relations, as well as in shaping societies.

Conclusion and Future Directions

In the COVID-19 pandemic thus far, as in the bioar-
chaeology of past pandemics, the focus of concern has
largely been on deaths. COVID’s “long-haulers” re-
mind us, however, that the effects of such outbreaks
include long-term morbidity and disability for the sur-
vivors of infection—often in proportionately larger
numbers than the death toll. Polio is an example of
such a disease with sequelae that are potentially visi-
ble in the archaeological record, and it prompts us to
think of the possibilities of approaching the study of
past epidemics a bit differently. One potential source
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of guidance or inspiration we can look to is develop-
ments in the field of disability history, particularly
Kudlick (2013, 2018) and Linker’s (2013) calls for bring-
ing together usually “siloed” fields in considering the
survivors of epidemic infections. Similarly, bioarchae-
ology of infectious disease and epidemics might be
brought together with the emerging research area of
bioarchaeology of impairment/disability to better un-
derstand the impact of epidemics and pandemics in
the past.

Considering individuals with evidence for infec-
tious disease as “survivors” is not new in palaeopa-
thology. For any evidence of disease to manifest in the
skeleton, the individual must have had that condition
for a relatively prolonged time, long enough for skele-
tal changes to develop. So by definition, by the time
paleopathologists can observe evidence for skeletal
disease, they are also observing a “survivor.” Moving
forward, we should also remember that some of these
individuals are survivors of larger epidemics and
therefore part of larger survivor cohorts. This ex-
panded understanding of epidemic repercussions
will allow survivor experiences and stories to be bet-
ter contextualized within larger social health scenar-
ios. By incorporating work from disability studies with
our bioarchaeological understandings, we have the
potential to conceptualize our interpretations a little
differently—perhaps providing fuller interpretations
of individual and group experiences of disease events,
moving beyond individual-level experiences to see in-
dividuals as part of larger groups impaired by waves
of epidemic disease. A “survivor lens” thus not only
moves us from mortality to morbidity, impairment,
and disability but also aids in making the leap from
physical impairment to social disability—and explor-
ing the relationship between them. It redirects our fo-
cus from definitive diagnosis to possibilities and
beyond individuals (osteobiography, bioarchaeology
of personhood) and relations (bioarchaeology of care)
to specific groups and structure.

A survivor lens on epidemics and pandemics, there-
fore, is a shift in perspective. We cannot prescribe a
specific method or detailed approach here, because
this will necessarily depend on the relevant biological
and social context: the pathogen and its associated dis-
ease(s), the time and place, and so on. Moving for-
ward with this research, the next steps will include
applying this theory using various methodological ap-
proaches. This operationalization might require the
development of new techniques, creative applications
of old approaches, and/or the continued integration of
interdisciplinary methods. Regardless of the methods
used, the point is that we must first work to think dif-
ferently about the impact of epidemics. Specifically, we
argue for a focus not only on the lasting impacts of

Beyond Mortality: Survivors of Epidemic Infections

deaths (e.g., on the economy or ecology), but also on
the lasting impacts of sickness and impairment/dis-
ability at the group level as well as on the individual
in context. While this is certainly not entirely new in
bioarchaeology, there is ample room for further
development—particularly with a multi- or transdis-
ciplinary approach informed by disability theory. By
taking a survivor lens on epidemic infectious disease,
we can both better understand past outbreaks and
their lasting impacts, as well as contribute to building
a bioarchaeology of impairment and disability that is
strengthened by engagement with the emerging his-
torical work in this area. Furthermore, by better char-
acterizing and contextualizing past survivor cohorts,
we can provide a long history of the lives, roles, and
contributions of disabled people, informing—and
drawing attention to—the potential social and physi-
cal impacts of and on epidemic survivors. In doing so,
the resulting new knowledge will affect understand-
ings of the past in ways that can contribute importantly
to wider conversations about disability and infectious
disease in human history and inform present and
future action.
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