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Chapter 5
Misconceptions About the Bioarchaeology 
of Plague

Sharon DeWitte

 Introduction

Bioarchaeological and paleomicrobiological research is yielding important new 
information about past epidemics, and much of this research has generated consid-
erable public interest. Historical plague epidemics including the medieval Black 
Death (c. 1346–1352, the first outbreak of the Second Pandemic of bubonic plague) 
have, in particular, attracted the attention of researchers and the general public 
because of their extraordinarily high mortality levels and the important effects they 
had (or are purported to have had) on demographic, social, economic, and political 
conditions in affected populations in Eurasia and Africa. Bioarchaeological recon-
structions of temporal trends in mortality, survivorship, and skeletal markers of 
physiological stress during the medieval period have made it possible to assess ear-
lier conditions that might have shaped patterns of vulnerability to a new disease, 
patterns of selective mortality during the epidemic, and changes in demographic 
and health conditions in its aftermath (Castex and Kacki 2016; DeWitte 2014, 2015; 
DeWitte and Wood 2008; Rubini et al. 2016). Analyses of mortuary practices during 
historical plague epidemics, particularly patterns of burials in mass interments or 
burial grounds created specifically for plague burials, provide insights into how 
people in the past planned for or responded to catastrophic mortality (Castex 2008; 
Grainger et al. 2008; Kacki et al. 2011; Signoli et al. 2002). Mortuary practices also 
reflect beliefs people in the past held regarding the mechanisms of disease transmis-
sion. For example, the relatively high proportion of coffin burials in the East 
Smithfield Black Death cemetery in London (Gilchrist and Sloane 2005; Sloane 
2011) was consistent with orders issued in many cities to use coffins to prevent cor-
ruption from rotting plague victims (Creighton 1891). Paleomicrobiological 
research has clarified the identity and phylogeny of the causative pathogen of past 
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plague epidemics, Yersinia pestis, and genomic sequencing and array-based analy-
ses are creating opportunities to examine the molecular biology and disease ecology 
of historical strains of the disease (Bos et al. 2011, 2016, 2015; Devault et al. 2014; 
Haensch et al. 2010; Raoult et al. 2000; Schuenemann et al. 2011).

Rich documentary, archaeological, bioarchaeological, and climatological data 
from the medieval period allow us to reconstruct in great detail the biological, 
social, and environmental contexts that existed before, during, and after the Black 
Death. Detailed reconstructions of the contexts of the Black Death and of its vari-
able effects on human populations are invaluable not only for improving our under-
standing of this particular outbreak, which was one of the most important disease 
epidemics in human history, but also for allowing us to generalize about contempo-
rary conditions for which there are parallels in the medieval period. Research on 
past epidemics, including historical plague outbreaks, therefore has the potential to 
yield benefits for living populations, several of which are described by DeWitte 
(2016) and are discussed in more detail below.

The findings from research on disease in the past are often reported in the popu-
lar media (see examples below). Such reporting should, in theory, be welcome 
because it increases the likelihood that the results of this work will reach the public 
and scholars outside of our own fields, which is crucial for reasons that are outlined 
below. Unfortunately, the content or broader implications of our work are not always 
reported in the media accurately or in ways with which we agree. This is frustrating 
as it might spread misconceptions among people who will not engage with our 
research further and who thus misconceive what we do and why it matters. 
Importantly, inaccurate media reporting has the potential to interfere with imple-
menting potential benefits of our research and might negatively affect future 
research. In this paper, I focus on research on the Black Death and other historical 
plague epidemics as an example of how bioarchaeological and paleomicrobiologi-
cal work has been and can be misinterpreted and to explore the potential negative 
outcomes of media misconceptions. I also suggest strategies that bioarchaeologists 
in general might use in an effort to combat and correct these misconceptions.

 Bioarchaeology and Paleomicrobiology of Plague

My research on medieval skeletal samples (c. 1000–1539 AD) has focused on the 
context of the initial emergence of the fourteenth-century Black Death in London, 
patterns of variation in risk of mortality during the epidemic, and changes in health 
and demography in the surviving population of London. I have applied hazard 
analysis- based approaches, which are arguably more efficient and informative ways 
to assess skeletal data compared to conventional life table-based approaches 
(Konigsberg and Frankenberg 2002; Milner et al. 2008; Wood et al. 2002). I have 
used these approaches to assess mortality patterns in relatively large skeletal sam-
ples from London that date to one of the three time periods: 1000–1250 AD (pre- 
Black Death), 1349–1350 AD (Black Death), and 1350–1539 (post-Black Death). 
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The Black Death assemblage is from the East Smithfield cemetery, a burial ground 
established explicitly for and used only during the epidemic in London (Grainger 
et al. 2008). The other assemblages reflect attritional, non-epidemic mortality and 
contain a combination of lower and higher status individuals, clergy and lay indi-
viduals, both sexes, and all age groups. These skeletal collections, though subject to 
the sources of bias inherent to all archaeological skeletal samples (see Milner et al. 
2008), provide better representations of the once-living medieval population than 
are available from existing documentary sources from that period, which are biased 
in general toward wealthy men. Thus this work, as is true of more generally of many 
bioarchaeological studies, provides the opportunity to challenge interpretations 
about medieval plague that have been based entirely on documentary evidence.

 Black Death Selectivity

The results of my work and that of my colleagues have challenged the often-made 
assumption that the Black Death was an indiscriminate killer. This assumption of 
nonselectivity is understandable given the extraordinarily high levels of mortality 
during the epidemic, which ranged from 30% to 60% and resulted in tens of mil-
lions of deaths within a very short time. This assumption is also the foundation for 
the hypothesis that Black Death burial grounds provide “snapshots” of once-living 
populations (e.g., see Chamberlain 2006; Margerison and Knüsel 2002), i.e., sam-
ples that are much more representative of living populations than we typically 
expect from skeletal assemblages that accumulate under normal mortality condi-
tions and are subject to the complicating phenomena of heterogeneous frailty, selec-
tive mortality, and demographic non-stationarity (Milner et al. 2008; Wood et al. 
1992). However, rather than finding consistent signals of uniform risks of mortality, 
our results suggest that older adults faced higher risks of mortality during the epi-
demic than younger adults, as is typically observed under conditions of normal, 
non-crisis mortality (DeWitte 2010). My colleagues and I also compared individu-
als with and without a variety of skeletal stress markers (e.g., enamel hypoplasia, 
cribra orbitalia, short adult stature, periosteal new bone formation), which indicate 
exposure to a variety of physiological stressors, in both the East Smithfield Black 
Death cemetery and a non-epidemic medieval cemetery sample. We found that in 
both mortality contexts, people of all ages who experienced physiological stressors 
at some point before (in some cases decades before) the arrival of the epidemic were 
subsequently more likely to die during the Black Death compared to their age peers 
who lacked these stress markers and thus presumably avoided exposure to physio-
logical stress or endured the stressors without producing skeletal markers (DeWitte 
and Hughes-Morey 2012; DeWitte and Wood 2008). This suggests that the Black 
Death, like non-epidemic causes of medieval mortality, disproportionately killed 
frail individuals. These findings suggest that we should not assume indiscriminate 
(nonselective) mortality under catastrophic (or, for that matter, normal) conditions. 
It should be noted that other researchers, who have focused on fourteenth-century 
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plague burials in England (Hereford), Spain, and France, have found that the age 
distributions in plague burials mimic those of living populations, which suggests 
reduced selectivity with respect to age during the epidemic compared to non- 
epidemic mortality conditions (Castex and Kacki 2016; Gowland and Chamberlain 
2005; Margerison and Knüsel 2002). The variation in these findings might be the 
result of differences in analytical approaches or, in some cases, perhaps reflect spa-
tiotemporal variation in the effects of medieval plague.

 Pre-Black Death Trends (c. 1000–1350 AD)

More recent bioarchaeological work indicates that adult survivorship declined and 
risks of adult mortality increased in London before the Black Death across the 
period from 1000 to 1250 AD (DeWitte 2015). Assessment of fertility proxies [the 
proportion of individuals above the age of 30 divided by those above the age of 5, 
D30+/D5+, a ratio that is strongly negatively associated with birth rates (Buikstra et al. 
1986)] suggests that the estimated changes in survivorship and mortality were not 
an artifact of increases in fertility across the pre-Black Death time period [such 
attempts to control for fertility are necessary in bioarchaeology given that changes 
in fertility can alter age-at-death distributions even if age-specific mortality does not 
change (Milner et al. 1989; Paine 1989; Sattenspiel and Harpending 1983)].

Historical evidence dating from the late thirteenth century through the mid- 
fourteenth century reveals general declines in life expectancy from 1276 though 
the time of the Black Death (at least for adult males—i.e., the demographic pre-
dominantly represented in medieval documentary data) (Jonker 2003, 2009; 
Russell 1948). Thus, it appears from the historical evidence that the trends esti-
mated from the bioarchaeological data did not reverse just before the Black Death. 
That is, demographic conditions in England began deteriorating at least as early as 
the first half of the thirteenth century and continued to do so until the epidemic 
began. These negative demographic changes occurred in the context of climatic 
changes that produced repeated famines (DeWitte 2015). Temperatures in England 
peaked at the end of the twelfth century (during the Medieval Warm Period) and 
then dropped rapidly from the thirteenth to fifteenth centuries (Brooke 2014; 
Galloway 1986). The cooler temperatures in the thirteenth and fourteenth centu-
ries contributed to repeated, widespread famines (Farr 1846). These famines were 
accompanied by severe declines in England’s economic conditions (Campbell 
2005, 2010). For example, between 1200 and 1300, real wages declined, while 
prices increased (Campbell 2010; Clark 2005; Farmer 1988). In an effort to raise 
funds at the beginning of the Hundred Years’ War (1337–1453), King Edward III 
of England more than quadrupled the country’s annual tax burden between 1337 
and 1341 (Campbell 2016). Population growth and simultaneous increases in 
taxes, rent, and grain prices in the twelfth to thirteenth centuries created stark 
social inequalities, notably with respect to food availability. Food crises in prein-
dustrial populations appear to have disproportionately affected mortality risks 
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within lower socioeconomic strata (Hayward et  al. 2012). Given the negative 
effects of malnutrition on immunocompetence (Scrimshaw et al. 1968), the con-
fluence of climate change-driven famine, the interaction of famine and disease, 
decreasing real wages, and increasing social inequities might have substantially, 
negatively affected health in the pre-Black Death period.

Longevity (life expectancy) and mortality are commonly used as measures of 
general population health for contemporary populations (Gage 2005). As detailed 
above, there is documentary evidence that life expectancy declined from the end of 
the thirteenth century until the Black Death. This, combined with the downward 
trends in survivorship and increasing risks of mortality estimated from the skeletal 
data, suggests that health in general declined before the Black Death emerged in the 
fourteenth century. Such declining health might have exacerbated vulnerabilities to 
a new disease at the eve of the Second Pandemic of plague (DeWitte 2015). One of 
the defining characteristics of the Black Death was its extraordinarily high mortal-
ity. The medieval epidemic killed 30–60% of the population of Europe, a level 
which was unmatched by any subsequent outbreaks of plague. For example, three 
major plague epidemics occurred in London in the 1600s (including the Great 
Plague of London in 1665), each of which killed about one-fifth of the city’s popula-
tion at the time (Cummins et al. 2016). More recently, but still prior to antibiotic 
treatments, outbreaks of the Third Pandemic of plague in India in the early twentieth 
century killed no more than 2–3% of affected populations (Plague Research 
Commission 1907). This level of mortality, while certainly horrifying in terms of 
absolute numbers of people killed, is substantially lower than that of the Black 
Death. The high mortality levels of the Black Death appear not to be explained by a 
particularly virulent strain of Y. pestis in the medieval period. Comparison of the 
strain of Y. pestis that caused the Black Death (assembled from endogenous Y. pestis 
sequences isolated from individuals buried in the East Smithfield cemetery) and 
modern reference strains of the disease has yielded no evidence that there was a 
genetic variant unique to the fourteenth-century strain that rendered it more deadly 
than modern stains (Bos et al. 2011). Rather than having been caused by some factor 
intrinsic to the pathogen itself, the extraordinarily high mortality levels of the Black 
Death may be more appropriately attributed to weakened immune responses of peo-
ple debilitated by years of famine-induced nutritional stress. Worsened by stark 
social inequities, the epidemic became vastly more deadly than it might have been, 
had it struck a more robust or resilient population.

 Post-Black Death Trends (c. 1350–1539 AD)

By killing large numbers of people of all ages who were in relatively poor health, 
the medieval epidemic might have powerfully shaped patterns of health and demog-
raphy in the surviving population, producing a post-Black Death population that 
differed, at least over the short term, from the population that existed before the 
epidemic. Bioarchaeological analyses reveal that following the epidemic (at least 

5 Misconceptions About the Bioarchaeology of Plague



114

from 1350 to 1539 AD), adult survivorship was higher and adult risks of mortality 
were lower than they were in the pre-Black Death population. This suggests that 
health in general improved following the Black Death (DeWitte 2014). As with the 
study of pre-Black Death demographic trends, these post-epidemic trends do not 
appear to be artifacts of differences in fertility between the pre- and post-Black 
Death populations.

There are several possible mechanisms that might have produced these positive 
changes. The Black Death might have shaped population patterns by altering 
exogenous factors that affected health and demography, such as improved stan-
dards of living, including better, more nutritious diets for people of all socioeco-
nomic strata. In some regions of Europe, including England, there is evidence 
from historical documents that standards of living improved following the Black 
Death as a result of the depopulation that occurred during the epidemic. The huge 
loss of life during the Black Death disrupted the pre-epidemic conditions of a 
population that was too large relative to the available resources (under the existing 
system of agriculture) and economic inertia (Bridbury 1973; Campbell 2016; 
Epstein 2000). The medieval system of serfdom was no longer sustainable follow-
ing the Black Death in the face of the resulting severe shortage of laborers. There 
was a major redistribution of wealth as wages increased dramatically at the same 
time that prices for food, goods, and housing decreased (Bailey 1996). As a result, 
housing and diet improved for people of all social status levels (Dyer 2002; 
Hatcher 1977; Poos 1991; Postan 1950; Rappaport 1989; Stone 2006). Diet plays 
an important role in determining immunocompetence and health in general. Poor 
nutritional status during development of the immune system can have permanent 
negative effects on immunocompetence, and nutritional status can also have imme-
diate (though potentially reversible) immune suppressive effects throughout an 
individual’s life (McDade 2005; Scrimshaw 2003; Spencer 2013). Therefore, 
improvements in diet after the Black Death may have had substantial positive 
effects on general levels of health in the latter half of the medieval period. Elevating 
diet quality for lower status individuals to the level previously enjoyed by higher 
status people might have meant that a much larger proportion of the post-Black 
Death population of England was in generally good health or at least was at lower 
risk of poor health outcomes associated with malnutrition compared to the pre-
Black Death population.

Alternatively, improvements in survivorship and mortality after the Black Death 
might indicate that the epidemic acted as an agent of natural selection. Given that 
people of all ages, including reproductive-aged individuals, with relatively high 
frailty were at elevated risks of mortality during the Black Death, the epidemic 
might have affected genetic variation with respect to disease susceptibility or immu-
nocompetence and thus acted to reduce average levels of frailty in the surviving 
population. Post-Black Death demographic changes might also represent a short- 
term “harvesting” effect of the epidemic [i.e., an increase in mortality among people 
with compromised health (Sawchuk 2010)]. The observed improvements in the 
post-Black Death period might also reflect migration into the city, specifically the 
introduction of large numbers of healthy people to London after the epidemic. 
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Teasing apart and identifying the possible mechanisms that drove demographic 
changes and, by inference, improvements in general health in the aftermath of the 
Black Death awaits further research.

 Paleomicrobiology of Plague

Burials from historical plague epidemics provide the means for directly examining 
the responsible pathogen, Yersinia pestis (the same bacterium that causes bubonic 
plague today). Thus far, ancient DNA studies have isolated Y. pestis DNA from 
burials dating to the Bronze Age (Rasmussen et al. 2015), the sixth-century Plague 
of Justinian (Wagner et al. 2014; Wiechmann and Grupe 2005), the Black Death 
(Bos et al. 2011; Haensch et al. 2010; Raoult et al. 2000; Schuenemann et al. 2011), 
and later outbreaks of plague in the fourteenth-century (Bos et  al. 2016), the 
seventeenth- century (possibly the Great Plague of London c. 1665–1666) (Bos 
et al. 2017), and the eighteenth-century Great Plague of Marseille (Bos et al. 2016; 
Drancourt et al. 1998).

These paleomicrobiological studies have been crucial for resolving long- standing 
debates regarding the identity of the causative agent of historical plague epidemics. 
The cause was previously in doubt because, among other reasons, there are differ-
ences between the symptoms of modern plague and those described during histori-
cal plague epidemics, and the medieval disease spread much more rapidly than has 
been observed in outbreaks caused by Y. pestis in the nineteenth to twenty-first 
centuries (Scott and Duncan 2001; Twigg 1984). Not only have ancient DNA stud-
ies found Y. pestis DNA in historical plague burials, but a draft genome of fourteenth- 
century Y. pestis assembled from authentic endogenous pathogen DNA from East 
Smithfield has, as mentioned above, revealed that the Black Death was caused by a 
strain that differed very little from strains circulating today. Furthermore, ancient 
DNA studies have suggested that the earliest known plague pandemic (the Plague of 
Justinian) and the Second Pandemic (which began with the Black Death) were the 
result of independent introductions of the disease from rodent reservoirs in Asia, but 
that plague in contemporary populations is likely derived from strains that circu-
lated during the Second Pandemic (Bos et al. 2016; Wagner et al. 2014).

 Benefits to Living People

As is true of other topics studied by bioarchaeologists (e.g., interpersonal and struc-
tural violence, the effects of environmental change, migration), research on disease in 
the past has the potential to improve our understanding of phenomena that people 
experience today in ways that may yield tangible benefits to them now or in the future. 
These benefits include revealing how the diseases that currently affect humans origi-
nally spread to, within, and between human populations. This research also clarifies 
the environmental, biological, social, economic, and political contexts that favor the 

5 Misconceptions About the Bioarchaeology of Plague



116

emergence, epidemicity, and endemicity of disease. Further, it reveals the biological, 
social, economic, and political consequences of disease and how these consequences 
have varied across time and space. All of this is important for understanding how and 
why new diseases may emerge or reemerge and affect us in the future; this, in turn, 
can contribute to prevention, surveillance, and control measures.

Research on past diseases can reveal patterns of socially or biologically deter-
mined variation in risk of morbidity and mortality during epidemics, and, ideally, 
this knowledge can motivate us to implement strategies to reduce the devastating 
effects of disease epidemics in the future. For example, as described above, research 
on the medieval Black Death suggests that the epidemic disproportionately killed 
frail people, including those who experienced nutritional deprivations in childhood. 
These results suggest that we should expect such variation in risk of mortality, 
regardless of the context (DeWitte and Wood 2008). By identifying who might be 
most vulnerable during epidemics and which factors most significantly affect nega-
tive health outcomes or risk of mortality or simply by highlighting the possibility 
that variation in risk might exist in general, research on past epidemics can help 
motivate us to take measures to reduce morbidity and mortality in the face of future 
threats, such as reducing social inequalities in access to food and other resources 
and making concerted efforts to improve childhood health and nutrition globally.

Paleomicrobiological research can clarify how humans and the causative patho-
gens of past and present epidemics have coevolved and may provide data that are 
useful for predicting future genetic changes in pathogens (Anastasiou and Mitchell 
2013). Detailed reconstruction of ancient pathogen genomic sequences also pro-
vides data that could aid in the development of vaccines and drug therapies (e.g., 
Ifeonu et al. 2016; Moriel et al. 2010; Seib et al. 2009; Sette and Rappuoli 2010). 
Genomic data from contemporary pathogens has been used to identify antigens for 
vaccines (Giuliani et al. 2006; McKevitt et al. 2003; Moriel et al. 2010), and the 
drug ST-246, developed using pathogenic orthopoxvirus genomic data, was used to 
treat a child who developed life-threatening eczema vaccinatum after exposure to 
the smallpox vaccine (Vora et al. 2008; Yang et al. 2005). Ancient DNA research can 
contribute valuable data on pathogen sequence variation that might prove similarly 
useful in the future. For example, the identification of antibiotic-resistance genes in 
ancient bacterial DNA isolated from an eleventh-century Andean mummy informs 
about the evolution of antibiotic resistance in the pre-antibiotic era. It might contrib-
ute to the development of treatments and prevention of infection in the future 
(Santiago-Rodriguez et al. 2015; see also D’Costa et al. 2011).

 Media Reporting on the Bioarchaeology 
and Paleomicrobiology of Plague

The results of many bioarchaeological and paleomicrobiological studies of histori-
cal plague epidemics have been reported in the popular media following publication 
in professional journals or presentation at professional conferences. Public 
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dissemination of these findings is crucial if the potential benefits of research on past 
diseases are to be realized. For example, efforts to use the Black Death as a case 
study to inspire further research or to motivate efforts to mitigate disasters in living 
populations will not come to fruition if our work is only read by a small, exclusive 
audience of bioarchaeological experts. Furthermore, dissemination of our findings 
to the public is important, given that in many cases such research is made possible 
by federal funding or other public funds. Even if members of the general public are 
not actively choosing to support our specific research projects, they arguably have 
the right to access these results. Media reporting of bioarchaeological plague 
research also contributes to legitimizing anthropological research in the public’s eye 
and thus strengthens or expands public support.

Public dissemination of research also facilitates multi- and interdisciplinary 
research, as it can forge connections among scholars with relevant expertise who 
might otherwise be unaware of each other’s work. For example, media reporting of 
my research brought it to the attention of risk management experts, scholars who are 
far outside my own field, whom I would not interact with under normal circum-
stances (e.g., at professional conferences), and with whom I have little overlap from 
a conventional perspective. This led to a publication (DeWitte et  al. 2016) that 
brings together our disparate research interests and applies the insights gained from 
research on past diseases to planning efforts in living populations. As in this case, 
media reporting provides us with new perspectives and can spark creative, interdis-
ciplinary “out of the box” thinking.

Because there is widespread fascination with the Black Death, the interest that 
my work and that of other bioarchaeologists and paleomicrobiologists has sparked 
in the popular press does not come as a complete surprise. However, I did not (per-
haps naïvely) anticipate the ways in which the results of my own work would be 
reported (see Fig.  5.1). In many cases, the headlines and text of articles in the 
popular media were fairly accurate representations of the substance of my findings, 
if perhaps lacking in nuance, which is quite understandable given the space limita-
tions of media venues and their presumably primarily nonspecialist readership. For 
example, our evidence that suggested that risks of mortality varied during the 
Black Death led to headlines such as “Clues to Black Plague’s fury in 650-year-old 
skeletons” (Bakalar 2008) and “Black Death was Selective” (Moskowitz 2008). 
Recent research indicating that survivorship was elevated and risks of mortality 
were lower in the post-Black Death population of London than in the pre-Black 
Death population was reported with such headlines as, “Study suggests improved 
survivorship in the aftermath of the medieval Black Death.” This was the headline 
of a PLOS press release on May 7, 2014, which was reposted on various websites, 
such as www.eurekaalert.org and sciencenewsline.com. While this headline might 
not necessarily effectively grab every reader’s attention, it certainly clearly reflects 
the findings. This research was also reported in an online article with the arguably 
problematic headline, “Black Death: The upside to the plague killing half of 
Europe,” written by Alex Berezow for Realclearscience.com (May 12, 2014) and 
reposted by several other news websites, such as Forbes.com. This and other sen-
sationalized accounts presented the Black Death as ultimately good for affected 
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populations because it disproportionately killed frail individuals or produced a bet-
ter balance between population size and resources. These and similar headlines 
heightened my concern about media representations of bioarchaeology.

From an anthropological and public health perspective, one of the most impor-
tant findings from bioarchaeological research on the Black Death is the observation 
that poor health conditions, including compromised health in childhood, in the pre- 
Black Death population, potentially influenced by the stark socioeconomic dispari-
ties preceding the epidemic, might have favored high epidemic mortality. As detailed 
above, bioarchaeological and historical evidence indicates that there was a long 
downward trend in survivorship and increases in risks of mortality prior to the Black 

Fig. 5.1 Selected headlines reporting bioarchaeological and paleomicrobiological research. 
Modified from Eugen Holländer (1921) Die Karikatur und Satire in der Medizin: Medico- 
Kunsthistorische Studie von Professor Dr. Eugen Holländer, 2nd Edition (Stuttgart:Ferdinand 
Enke), Fig. 79 (p. 171)
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Death, and these changes occurred in the context of climatic changes and increasing 
social inequities in access to resources. Subsequently, during the Black Death, peo-
ple who had skeletal indicators of exposure to physiological stressors at some point 
before the epidemic (including during childhood) faced elevated risks of morality 
during the epidemic itself compared to those who appeared relatively healthy. The 
dramatic estimated differences between the pre- and post-epidemic populations 
might largely reflect poor general health conditions prior to the Black Death that 
were presumably mediated, at least in part, by socioeconomic status.

Furthermore, reduced social inequities (e.g., in dietary quantity and quality) fol-
lowing the Black Death might have promoted improved general health. That is, the 
demographic and health outcomes we can observe from the skeletal remains and 
historical documents following the Black Death were likely driven partly by chang-
ing socioeconomic conditions. As is true of all diseases, the Black Death did not 
occur within a vacuum, and there were almost certainly factors totally independent 
of the disease itself that amplified human mortality levels. Therefore, we should 
primarily be concerned with the conditions, particularly those that still exist today 
or that have the potential to reemerge in the future, that might have made these 
populations vulnerable to massive mortality when exposed to a new disease. We 
should also be concerned with the mechanisms by which diseases dramatically 
shape human populations, not by themselves, but as one component within a larger 
syndemic [i.e., the synergistic interactions, often in the context of disparate social 
conditions, of multiple diseases or health problems that exacerbate their negative 
outcomes (Singer 2010)]. Ideally this information will allow us to enact changes so 
that such disasters can be avoided or mitigated in the future.

It is not my goal to deny that improved survivorship following the Black Death 
was a positive outcome for those who experienced improved health and thus longer 
lives. I acknowledge that this perspective defines “positive outcomes” only in terms 
of demography and, largely by inference, health, thus totally ignoring possible psy-
chosocial stressors and other factors that medieval people themselves might not 
have viewed as positive in the aftermath of the Black Death. Setting aside the diffi-
cult issue of assessing health and self-ascribed well-being solely using human skel-
etal remains (Reitsema and McIlvaine 2014; Temple and Goodman 2014; Wood 
1998), of primary concern to me is the apparent tendency of some journalists and 
other consumers of this research to move from a perspective of viewing the out-
comes of the Black Death as positive to framing the Black Death itself as “good” 
because it created conditions such as reduced population size relative to resources 
that made improvements in health possible. Media emphasis on the perceived “ben-
efits” of the Black Death and on the characterization of the Black Death as having 
been “good” for the affected populations diverts attention from the insight that 
decreased social inequities in access to food or other resources might have resulted 
in lower mortality rates during the epidemic. This undermines the potential for this 
insight to motivate efforts to reduce social inequities today.

Numerous studies have revealed the myriad ways that socioeconomic status 
affects health outcomes associated with infectious disease, chronic disease, vio-
lence, pollution, and other factors. For example, diseases such as cardiovascular 
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disease, diabetes, cancers, and infectious diseases are more prevalent in low socio-
economic status groups, and pathogen burdens are also higher for people of low 
socioeconomic status in contemporary populations (Cavigelli and Chaudhry 2012). 
In many countries socioeconomic status is strongly, positively associated with life 
expectancy and negatively associated with risks of mortality (Cavigelli and 
Chaudhry 2012; Phelan et al. 2010; Robertson et al. 2013). The negative effects of 
inequality are not limited to individuals of low socioeconomic status. Studies have 
found spillover effects of inequality on general population health resulting, for 
example, from environmental degradation and pollution (Cushing et al. 2015).

The negative health effects of low socioeconomic status and economic inequality 
in general might appear unresolvable given current conditions of staggering global 
inequality. According to a recent report by Oxfam (Hardoon 2017), the current com-
bined wealth of just eight men is estimated to be equivalent to that of the poorest 
half of the world’s population (approximately 3.6 billion people). The existence of 
such extreme global social inequalities is shocking, and unfortunately the observed 
trend in recent history has been one of increasing inequalities. However, according 
to the Oxfam report, conditions of poverty for hundreds of millions of people world-
wide could be remedied with increased taxation, reduced spending on military, and 
other measures. So, what we are faced with today are conditions of stark social 
inequalities, as was the case before the Black Death, but with the theoretical means 
to do something to improve conditions for the poor. Perhaps a greater understanding 
of the effects of inequality on mortality during the Black Death, a disease that peo-
ple find fascinating, might inspire the will to resolve global economic inequalities 
and, as a consequence, health disparities. But, this is possible only if the general 
public and policy makers have a clear understanding of the social and economic 
context of the Black Death.

In addition to potentially interfering with the beneficial implementation of 
knowledge about the role of social inequality at the time of the Black Death, fram-
ing the epidemic as “beneficial” also fails to acknowledge that any positive out-
comes of the epidemic were certainly not worth the huge cost of millions of human 
deaths. Without explicit statements to this effect, however, media reporting of the 
“benefits” of the Black Death might lead people to view my colleagues and I who 
study the epidemic, and other bioarchaeologists by extension, as callous scientists, 
impervious to the loss of life and psychosocial trauma associated with disease and 
other crises in the past and present. This might negatively influence further research 
on disease in the past, if, for example, people are reluctant to support funding the 
work of scholars whose worldview they perceive as distasteful.

As with bioarchaeological research, ancient DNA studies of past plague epidem-
ics have been reported in the popular media to both good and bad effect (see 
Fig. 5.1). For example, the discovery of Y. pestis DNA in burials dated to the Great 
Plague of London (1665–1666) led to straightforward, accurate reporting with 
headlines such as the following: “DNA from ancient skeletons reveals cause of 
London’s Great Plague” (Senthilingam 2016). Similarly, the publication of a draft 
genome of fourteenth-century Y. pestis (Bos et  al. 2011) led to a report that 
“Scientists solve DNA puzzle of the Black Death” (Wade 2011). At the other end of 
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the sensationalism spectrum, evidence of Y. pestis DNA in sixth-century Plague of 
Justinian burials was reported with the headline, “Scientists revive ancient plague 
that wiped out half of Europe” (Scientists revive ancient plague 2011). According to 
that article, “Scientists have brought the world’s first known plague—responsible 
for killing more than 25 million people—back from the dead.” Reader comments 
accompanying the online article express alarm that scientists would risk “reviving” 
a deadly disease. One commenter encouraged others to read the original article, 
which makes clear that the researchers succeeded in reconstructing the genome of 
sixth-century Y. pestis, but they have not produced an actual living, infectious organ-
ism capable of causing disease in people today. However, this comment is outnum-
bered by those expressing outrage and alarm regarding the apparent hubris displayed 
by the scientists involved in the ancient DNA research. It is possible that the patently 
false idea that ancient DNA researchers would purposefully “revive” a pathogen 
that had such extraordinarily dire consequences in the past and risk unleashing it 
onto living populations would fan the flames of distrust of scientists among some 
readers, leading to future refusal to engage with scientific research and undermine 
efforts to support it financially.

We literally cannot afford to be complacent about the effects that peoples’ per-
ceptions of our research might have on funding opportunities. This is increasingly 
crucial in light of widespread antiscience sentiment in the USA and elsewhere, as 
most recently highlighted by the antiscience and anti-intellectualism rhetoric used 
during the 2016 US presidential campaign. Both President Trump and Vice President 
Pence have a record of dismissing the findings of scientific research and perpetuat-
ing misconceptions about, among other things, evolution and climate change, two 
phenomena that in many cases inform or are the focus of bioarchaeological research 
(Kaplan 2016). At the time of writing (January 20, 2017, the day of the US 
Presidential Inauguration), it remains unclear how Trump’s views on science and 
those of his Cabinet members and advisors will shape the funding of and engage-
ment with scientific research, but there is widespread concern among scholars about 
the future of science in the USA under the new administration (Tollefson et  al. 
2016). Ominously, on the first day of President Trump’s administration, information 
about climate change was removed from the official White House website. Under 
President Obama’s administration, the website had provided information about 
steps that had been taken and that were planned to combat climate change 
(DiChristopher 2017). With respect to disease research, this is particularly troubling 
given the possible links between climate change, famine, and the emergence of the 
Black Death and its devastating consequences. Further, it is alarming that an 
 anti- intellectual computer scientist is being considered for the role of President 
Trump’s science advisor (Kaplan 2017).

The current relatively small proportion of US government spending that is allo-
cated to nondefense scientific research (see, e.g., Hourihan and Parkes 2015) must 
be vigilantly defended. Tangible threats to this funding include the recent effort to 
substantially cut funding to the National Science Foundation Directorate for Social, 
Behavioral, and Economic Sciences (SBE; the directorate that includes the 
Biological Anthropology, and Archaeology and Archaeometry programs) via the 
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Fiscal Year 2016 Commerce, Justice, Science and Related Agencies (CJS) 
Appropriations bill (H.R. 2578). This bill was ostensibly motivated in part by 
views held by government officials (and presumably at least some of their constitu-
ents) that social science research is wasteful and frivolous (e.g., Trager 2015). 
Further, President Trump reportedly plans to defund the National Endowment for 
the Humanities (NEH) (Bump 2017), which has supported archaeological and bio-
archaeological research. These past, current, and potential future threats require us 
to combat misperceptions of our research, not only to reduce the chances of hostil-
ity on the part of the general public and their elected officials toward bioarchaeo-
logical research but also so that they will be well-informed advocates for its support 
in the future.

 Addressing Misconceptions About Bioarchaeological Research

Bioarchaeologists have a responsibility to address misconceptions about our studies 
and to prevent them to whatever extent is possible. In cases of unanticipated 
responses to our research results, we can take a post hoc corrective approach: we 
should stay alert to how our work is disseminated and digested and make efforts to 
publish clarifications or corrections both formally and informally (e.g., on social 
media) as needed. For example, I co-authored an article for a public health audience 
with experts on risk management (DeWitte et al. 2016) in part to respond to the 
media framing of the Black Death as beneficial (DeWitte 2014). Our article high-
lights the economic stagnation, repeated famines (that might have increased hetero-
geneity in frailty in the population), and rising social inequities that existed in 
medieval Europe in the period before the Black Death and that might have contrib-
uted to its deadly effects. The Black Death was an acute shock that triggered or 
accelerated changes that might not have been possible otherwise, given the inertia 
that characterized the social, economic, and political conditions prior to the epi-
demic. Our emphasis is on the relevance of understanding the circumstances before 
the Black Death and the changes in its aftermath to the field of resilience manage-
ment. Though the necessity of and opportunity for economic reorganization follow-
ing the Black Death yielded changes with apparent positive health outcomes, we 
should not rely on disasters to promote positive change. Instead, we argue, we can 
use what we know about the context of the Black Death to identify conditions (such 
as persistent poverty) that diminish our capabilities to prepare for, absorb, and 
recover from crisis events.

Taking a post hoc approach requires us to be vigilant. We need to actively seek 
out media reporting of our research and online discussions of our work (e.g., on 
Facebook and Twitter) and contribute in ways that correct misunderstandings and 
clarify the context and implications of our findings. One easy way to maintain vigi-
lance is to use services such as Google Alerts or TalkWalker Alerts, free online tools 
that notify you when selected keywords (such as your name or words relevant to 
your research) are mentioned online. Join Facebook and Twitter, if you do not 
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already belong, so that you can be notified when other users post notices of or oth-
erwise comment on your work and follow discussions on public or private Facebook 
groups relevant to our field. For example, the BioAnthropology News page on 
Facebook is a public group whose members (of which there are over 19,000 as of 
June 11, 2018) and administrators regularly post newly published research or media 
interpretations thereof, often generating lively discussion among bioanthropologi-
cal researchers, undergraduate students, and interested non-experts. This and other 
Facebook groups provide us with opportunities to respond quickly and directly to 
people who are intrigued (positively or negatively) by our work, including direct 
dissemination of articles and other writings via private message.

Alternatively, we can be more proactive about preventing misconceptions. 
When we craft our papers and other texts, we should scrutinize them prior to pub-
lication with an eye toward the “sound bites” they might generate in the popular 
media—i.e., what possible attention-grabbing headlines might be inspired by our 
research? Along these lines, I find it helpful to enlist the aid of friends, family, and 
colleagues who are non-experts and are not nearly as invested and engrossed in the 
research as I am to act as a test audience to gauge how a member of the general 
public might respond to my work. If we can imagine plausible interpretations of 
our findings that are inconsistent with what we want emphasized, we should strive 
to make much more explicit what the appropriate or important interpretations and 
inferences really are.

For those employed at institutions with cooperative public relations offices, we 
should work with affiliated staff to write press releases about our research and thus 
help preemptively shape the inferences that will be made by journalists. It is also 
crucial to agree to talk to journalists when they request interviews and to accom-
modate, as much as is reasonable, their typically narrow windows of opportunity to 
respond to inquiries. Requests for interviews may present an additional burden 
added to our numerous existing service commitments, particularly when, as if often 
the case in my experience, journalists prefer to conduct interviews over the phone or 
in person rather than via e-mail, thus limiting the flexibility of responding to such 
requests. However, planning in advance of the actual publication can make it easier 
to respond to media inquiries. This planning could include scheduling time for talk-
ing to journalists and thinking about how to respond to questions they are likely to 
ask. In my experience, there is a great deal of overlap in the questions that different 
journalists ask. When I interact with journalists with respect to my Black Death 
research, I am always asked variations on some or all of the following questions: 
“What data do you collect from human skeletons? Were any of your findings sur-
prising or unexpected? Why is this work important? How might this research help 
people today? Were some people immune to the Black Death? Is it possible that an 
epidemic as devastating as the Black Death could occur again in the future? How 
should we prepare for epidemic diseases now?” Scholars might find it useful to 
script responses to commonly asked or anticipated questions to have at hand in 
order to efficiently respond to interview requests by journalists. These tactics are 
certainly worth the effort if they result in media portrayals of our work that are con-
sistent with our perspectives, motivations, and interpretations.
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Similarly, we can shape the message we want disseminated by writing about our 
research, in a way that is accessible to the general public, on our personal or profes-
sional websites. Alternatively, we should reach out to science bloggers and encour-
age them to write posts or host guest posts that we write about our research. There 
are several widely read bioarchaeological blogs that can provide ideal platforms for 
our research, including one (http://www.poweredbyosteons.org/) written by Kristina 
Killgrove (who also contributes bioarchaeological news items to Forbes.com and 
MentalFloss.com; see Chap. 14).

Bioarchaeologists can also prevent and correct misconceptions about our work 
by taking advantage of opportunities to engage with the general public in relatively 
informal ways. This can make more people aware of our research and the value of 
bioarchaeology so that they might be more likely to consult us (either directly or by 
reading our publications) in the future if they have questions about health and dis-
ease in the past. One mechanism for doing this is contributing to the production of 
a TED-Ed video lesson (https://ed.ted.com/). These short (3–4 min) animated video 
lessons are designed to be accessible to high school and undergraduate students, as 
well as teachers and anyone else interested in the featured topics. The videos are 
accompanied by relevant questions to test understanding and additional resources 
such as links to relevant websites, news articles, and other TED-Ed videos with 
related content for those who want to learn more. Scholars can propose their own 
ideas for these lessons or nominate other scholars to be asked to participate in their 
production. My own TED-Ed lesson (https://ed.ted.com/lessons/the-past-present-
and-future-of-the-bubonic-plague-sharon-n-dewitte) on the effects of the Black 
Death and the ancient DNA analyses of the responsible pathogen has been viewed 
over 550,000 times as of June 11, 2018. Though the short TED-Ed video is certainly 
not sufficient to fully educate people about Black Death bioarchaeology and paleo-
microbiology, it has exposed many people to my work for the first time, leading 
some to read my publications. To my knowledge, the video has been shown in 
undergraduate anthropology and history courses at several institutions. This has 
resulted in a far larger number of people with a wide variety of educational back-
grounds and academic interests who are now familiar with my Black Death research 
than would be possible solely through the dissemination of my peer-reviewed pub-
lications. Wide exposure of my research in this way also has the potential to more 
generally forge an association in peoples’ minds between bioarchaeology and dis-
ease research. I hope this contributes to more people in the general public viewing 
bioarchaeologists appropriately as the experts that we are on these matters and 
affording our research the consideration and weight that it deserves.

On a smaller scale, we can reach the general public by giving talks designed for 
non-specialist audiences in continuing education courses, local museums, and other 
venues outside the academy. It has been a humbling experience to give such talks 
and realize in the process how many people have never heard of bioarchaeology, but 
it has also been encouraging to see how enthusiastic they are about it once they do 
learn about the field. I hope that the excitement I have seen in audiences compels 
them to read more about bioarchaeological research and to be supportive of funding 
of our work via federal and private foundation grants. Furthermore, not only do 
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these types of talks enhance our ability to reach a diverse audience and inform them 
about what we do, but they also benefit us as scholars. These interactions with the 
general public drive us to think carefully about how to make our research relevant 
and interesting to non-experts. Success in engaging with the general public and 
convincing people of the value of bioarchaeological research in turn improves our 
ability to write compelling grant applications that are reviewed by scholars outside 
our own fields or by funding agencies, such as the National Science Foundation, 
that prioritize clear descriptions of the broader implications, including potential 
societal benefits, of our work.

 Conclusion

Bioarchaeologists are engaged in research that is relevant far beyond our field and 
is often of great interest to other scholars and the general public. This includes 
research on disease; interpersonal violence, warfare, and structural violence 
(Chaps.  3 and 11); climate change (Chap. 6); colonial contact (Chap. 4); diet 
(Chap. 7); migration (Chap. 8); identity formation and family dynamics (Chap. 9); 
and socioeconomic health disparities. In addition to improving our understanding of 
both variation and shared human experiences throughout time, bioarchaeological 
research can benefit living people. Our work has the potential to interest an even 
larger audience than that which currently exists and to affect human behavior and 
policy decisions in positive ways if we make greater efforts to engage with the gen-
eral public and ensure that our findings and the inferences thereof, which are rele-
vant to contemporary issues, are represented accurately.

Unfortunately, bioarchaeological research is sometimes distorted in the popular 
media, thereby potentially warping public perceptions not only of our findings but 
also of the value of our field of inquiry in general. For example, research results on 
the medieval Black Death have been presented in the popular media as evidence that 
the epidemic was ultimately good for the affected populations. This distracts from 
the much more important and useful insight that extremely high Black Death mor-
tality and differences in health and demography between the pre- and post-Black 
Death populations might have been driven by dramatic social inequities in access to 
resources. Such distraction is unfortunate, given that this finding might help  motivate 
efforts to reduce social inequities in contemporary populations as part of a broader 
effort to reduce risks of mortality from diseases now and in the future. Similarly, 
reporting of ancient DNA analyses of historical plague outbreaks has created the 
false impression that the participating researchers have “revived” the pathogen that 
caused past epidemics. This misconception might engender public mistrust of 
researchers who specialize in ancient biomolecule analysis and provoke unjustified 
fears that the work we do poses a risk to public health.

In some cases, it might be possible to prevent future misconceptions about bio-
archaeological research if we are carefully attuned to the inferences that can plausi-
bly be made from our findings and craft our publications, press releases, and 
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responses to journalists in ways that prevent off-target or blatantly wrong interpreta-
tions. We are also fortunate to have at our disposal numerous means of widely dis-
seminating our research, and correcting misconceptions thereof, beyond conventional 
scholarly publications, which may not reach all potentially interested readers and 
which are not always easily accessible to or affordable for those outside of the acad-
emy. These nonconventional platforms include social media such as Facebook and 
Twitter, and YouTube, all of which are free to use and that allow us to reach people 
of various educational backgrounds and interests throughout the world. However, 
we need to harness those means more effectively so that our messages (as opposed 
to the messages produced by others based on our findings) are broadcast widely and 
accurately and thus have maximum impact with respect to furthering knowledge 
and benefiting the public.

Acknowledgments I am grateful to Drs. Jane Buikstra and Debra Martin for organizing and 
inviting me to participate in the Bioarchaeologists Speak Out executive sessions at the American 
Anthropological Association in 2016, which provided me with the opportunity to present a pre-
liminary version of this chapter. I also thank Anna Tremblay, Brittany Walter, and Samantha Yaussy 
for their help with data collection for the research described in this chapter and Drs. Jane Buikstra 
and Eric Jones for their helpful comments on this chapter and reminders, more generally, of the 
broader implications of my work. Funding from the National Science Foundation (NSF BCS- 
1261682 and BCS-0406252), the Wenner-Gren Foundation (grants #8247 and #7142), the 
University of South Carolina Office of the Provost’s Internal Grant Programs, and an American 
Association of Physical Anthropologists Professional Development Grant supported the data col-
lection and analyses that produced the findings on demographic and health trends before, during, 
and after the medieval Black Death summarized in this chapter.

References

Anastasiou, E., & Mitchell, P. D. (2013). Palaeopathology and genes: Investigating the genetics of 
infectious diseases in excavated human skeletal remains and mummies from past populations. 
Gene, 528(1), 33–40.

Bailey, M. (1996). T. S. Ashton prize: Joint winning essay. Demographic decline in late medieval 
England: Some thoughts on recent research. The Economic History Review, 49(1), 1–19.

Bakalar, N. (2008). Clues to Black Plague’s fury in 650-year-old skeletons. The New York Times. 
Retrieved January 29, 2008, from http://www.nytimes.com/2008/01/29/health/research/29plag.
html

Bos, K., Schuenemann, V., Golding, G., Burbano, H., Waglechner, N., Coombes, B., et al. (2011). 
A draft genome of Yersinia pestis from victims of the Black Death. Nature, 478, 506–510.

Bos, K.  I., Jäger, G., Schuenemann, V.  J., Vågene, Å. J., Spyrou, M.  A., Herbig, A., et  al. 
(2015). Parallel detection of ancient pathogens via array-based DNA capture. Philosophical 
Transactions of the Royal Society of London Series B Biological Sciences, 370(1660), 
20130375. https://doi.org/10.1098/rstb.2013.0375.

Bos, K.  I., Herbig, A., Sahl, J., Waglechner, N., Fourment, M., Forrest, S.  A., et  al. (2016). 
Eighteenth century Yersinia pestis genomes reveal the long-term persistence of an historical 
plague focus. eLife, 5, e12994. https://doi.org/10.7554/eLife.12994

Bos, K., Nelson, E., & Spyrou, M. (2017). Identifying plague through ancient DNA analysis. In 
R. Hartle, N. Carty, M. Henderson, E. L. Knox, & D. Walker (Eds.), The New Churchyard: 

S. DeWitte

http://www.nytimes.com/2008/01/29/health/research/29plag.html
http://www.nytimes.com/2008/01/29/health/research/29plag.html
https://doi.org/10.1098/rstb.2013.0375.
https://doi.org/10.7554/eLife.12994


127

From Moorfields marsh to Bethlem burial ground, Brokers Row and Liverpool Street (p. 149). 
London: MOLA (Museum of London Archaeology).

Bridbury, A. R. (1973). The black death. The Economic History Review, 26(4), 577–592.
Brooke, J. L. (2014). Climate change and the course of global history. New York: Cambridge 

University Press.
Buikstra, J. E., Konigsberg, L. W., & Bullington, J. (1986). Fertility and the development of agri-

culture in the prehistoric Midwest. American Antiquity, 51(3), 528–546.
Bump, P. (2017). Trump reportedly wants to cut cultural programs that make up 0.02 percent of 

federal spending. Washington Post. Retrieved January 20, 2017, from https://www.washing-
tonpost.com/news/the-fix/wp/2017/01/19/trump-reportedly-wants-to-cut-cultural-programs-
that-make-up-0-02-percent-of-federal-spending/?utm_term=60cc2f344ef2

Campbell, B. M. S. (2005). The agrarian problem in the early fourteenth century. Past & Present, 
188(1), 3–70. https://doi.org/10.1093/pastj/gti017

Campbell, B.  M. S. (2010). Nature as historical protagonist: Environment and society in pre- 
industrial England. Economic History Review, 63(2), 218–314.

Campbell, B. M. S. (2016). The great transition: Climate, disease and society in the late-medieval 
world. Cambridge: Cambridge University Press.

Castex, D. (2008). Identification and interpretation of historical cemeteries linked to epidemics. 
In D. Raoult & M. Drancourt (Eds.), Paleomicrobiology: Past human infections (pp. 23–48). 
Berlin: Springer.

Castex, D., & Kacki, S. (2016). Demographic patterns distinctive of epidemic cemeteries in 
archaeological samples. Microbiology Spectrum, 4(4). https://doi.org/10.1128/microbiolspec.
PoH-0015-2015

Cavigelli, S. A., & Chaudhry, H. S. (2012). Social status, glucocorticoids, immune function, 
and health: Can animal studies help us understand human socioeconomic-status-related 
health disparities? Hormones and Behavior, 62(3), 295–313. https://doi.org/10.1016/j.
yhbeh.2012.07.006

Chamberlain, A. T. (2006). Demography in archaeology. Cambridge: Cambridge University Press.
Clark, G. (2005). The condition of the working class in England, 1209–2004. Journal of Political 

Economy, 113(6), 1307–1340. https://doi.org/10.1086/498123
Creighton, C. (1891). A history of epidemics in Britain. Vol. 1: From AD 664 to the extinction of 

plague. Cambridge: The University Press.
Cummins, N., Kelly, M., & Ó Gráda, C. (2016). Living standards and plague in London, 1560- 

1665. The Economic History Review, 69(1), 3–34.
Cushing, L., Morello-Frosch, R., Wander, M., & Pastor, M. (2015). The haves, the have- 

nots, and the health of everyone: The relationship between social inequality and environ-
mental quality. Annual Review of Public Health, 36, 193–209. https://doi.org/10.1146/
annurev-publhealth-031914-122646

D’Costa, V.  M., King, C.  E., Kalan, L., Morar, M., Sung, W.  W. L., Schwarz, C., … Wright, 
G.  D. (2011). Antibiotic resistance is ancient. Nature, 477(7365), 457–461. doi:https://doi.
org/10.1038/nature10388

Devault, A. M., McLoughlin, K., Jaing, C., Gardner, S., Porter, T. M., Enk, J. M., et al. (2014). 
Ancient pathogen DNA in archaeological samples detected with a Microbial Detection Array. 
Scientific Reports, 4, 4245. https://doi.org/10.1038/srep04245

DeWitte, S. N. (2010). Age patterns of mortality during the Black Death in London, A.D. 1349- 
1350. Journal of Archaeological Science, 37(12), 3394–3400.

DeWitte, S. N. (2014). Mortality risk and survival in the aftermath of the medieval black death. 
PLoS One, 9(5), e96513. https://doi.org/10.1371/journal.pone.0096513

DeWitte, S. N. (2015). Setting the stage for medieval plague: Pre-black death trends in survival 
and mortality. American Journal of Physical Anthropology, 158(3), 441–451. https://doi.
org/10.1002/ajpa.22806

DeWitte, S. N. (2016). Archaeological evidence of epidemics can inform future epidemics. Annual 
Review of Anthropology, 45(1), 63–77. https://doi.org/10.1146/annurev-anthro-102215-095929

5 Misconceptions About the Bioarchaeology of Plague

https://www.washingtonpost.com/news/the-fix/wp/2017/01/19/trump-reportedly-wants-to-cut-cultural-programs-that-make-up-0-02-percent-of-federal-spending/?utm_term=60cc2f344ef2
https://www.washingtonpost.com/news/the-fix/wp/2017/01/19/trump-reportedly-wants-to-cut-cultural-programs-that-make-up-0-02-percent-of-federal-spending/?utm_term=60cc2f344ef2
https://www.washingtonpost.com/news/the-fix/wp/2017/01/19/trump-reportedly-wants-to-cut-cultural-programs-that-make-up-0-02-percent-of-federal-spending/?utm_term=60cc2f344ef2
https://doi.org/10.1093/pastj/gti017
https://doi.org/10.1128/microbiolspec.PoH-0015-2015
https://doi.org/10.1128/microbiolspec.PoH-0015-2015
https://doi.org/10.1016/j.yhbeh.2012.07.006
https://doi.org/10.1016/j.yhbeh.2012.07.006
https://doi.org/10.1086/498123
https://doi.org/10.1146/annurev-publhealth-031914-122646
https://doi.org/10.1146/annurev-publhealth-031914-122646
https://doi.org/10.1038/nature10388
https://doi.org/10.1038/nature10388
https://doi.org/10.1038/srep04245
https://doi.org/10.1371/journal.pone.0096513
https://doi.org/10.1002/ajpa.22806
https://doi.org/10.1002/ajpa.22806
https://doi.org/10.1146/annurev-anthro-102215-095929


128

DeWitte, S. N., & Hughes-Morey, G. (2012). Stature and frailty during the Black Death: The effect 
of stature on risks of epidemic mortality in London, A.D. 1348–1350. Journal of Archaeological 
Science, 39(5), 1412–1419.

DeWitte, S. N., Kurth, M. H., Allen, C. R., & Linkov, I. (2016). Disease epidemics: Lessons for 
resilience in an increasingly connected world. Journal of Public Health, 39(2), 254–257. 
https://doi.org/10.1093/pubmed/fdw1044

DeWitte, S. N., & Wood, J. W. (2008). Selectivity of Black Death mortality with respect to preex-
isting health. Proceedings of the National Academy of Sciences of the United States of America, 
105(5), 1436–1441. https://doi.org/10.1073/pnas.0705460105

DiChristopher, T. (2017). The White House website’s page on climate change just disappeared. 
CNBC. Retrieved January 20, 2017, from http://www.cnbc.com/2017/01/20/the-white-house-
websites-page-on-climate-change-just-disappeared.html

Drancourt, M., Aboudharam, G., Signoli, M., Dutour, O., & Raoult, D. (1998). Detection of 
400-year-old Yersinia pestis DNA in human dental pulp: An approach to the diagnosis of 
ancient septicemia. Proceedings of the National Academy of Sciences of the United States of 
America, 95(21), 12637–12640.

Dyer, C. (2002). Making a living in the middle ages: The people of Britain 850–1520. New Haven, 
CT: Yale University Press.

Epstein, S. (2000). Freedom and growth: The rise of states and markets in Europe, 1300–1750. 
London: Routledge.

Farmer, D. L. (1988). Prices and wages, 1042–1350. In H. E. Hallam (Ed.), The agrarian history 
of England and Wales, ii, 1042–1350 (pp. 716–817). Cambridge: Cambridge University Press.

Farr, W. (1846). The influence of scarcities and high prices of wheat on the mortality of the people 
of England. Journal of the Statistical Society of London, 9(2), 158–171.

Gage, T. B. (2005). Are modern environments really bad for us?: Revisiting the demographic and 
epidemiologic transitions. American Journal of Physical Anthropology, (Suppl 41), 96–117.

Galloway, P. R. (1986). Long-term fluctuations in climate and population in the preindustrial era. 
Population and Development Review, 12(1), 1–24. https://doi.org/10.2307/1973349

Gilchrist, R., & Sloane, B. (2005). Requiem: The medieval monastic cemetery in Britain. London: 
Museum of London Archaeology Service.

Giuliani, M. M., Adu-Bobie, J., Comanducci, M., Aricò, B., Savino, S., Santini, L., et al. (2006). 
A universal vaccine for serogroup B meningococcus. Proceedings of the National Academy of 
Sciences of the United States of America, 103(29), 10834–10839.

Gowland, R. L., & Chamberlain, A. T. (2005). Detecting plague: Palaeodemographic characterisa-
tion of a catastrophic death assemblage. Antiquity, 79(303), 146–157.

Grainger, I., Hawkins, D., Cowal, L., & Mikulski, R. (2008). The Black Death cemetery, East 
Smithfield, London. Museum of London Archaeology Service Monograph 43. London: Museum 
of London Archaeology Service.

Haensch, S., Bianucci, R., Signoli, M., Rajerison, M., Schultz, M., Kacki, S., et al. (2010). Distinct 
clones of Yersinia pestis caused the black death. PLoS Pathogens, 6(10), e1001134.

Hardoon, D. (2017). An economy for the 99%. Oxford: Oxfam GB.
Hatcher, J. (1977). Plague, population, and the English economy, 1348–1530. London: Macmillan.
Hayward, A. D., Holopainen, J., Pettay, J. E., & Lummaa, V. (2012). Food and fitness: Associations 

between crop yields and life-history traits in a longitudinally monitored pre-industrial human 
population. Proceedings of the Royal Society B: Biological Sciences, 279(1745), 4165–4173.

Hourihan, M., & Parkes, D. (2015). Federal R&D in the FY 2016 budget: An overview. Retrieved 
January 20, 2017, from https://www.aaasorg/fy16budget/federal-rd-fy-2016-budget-overview

Ifeonu, O. O., Simon, R., Tennant, S. M., Sheoran, A. S., Daly, M. C., Felix, V., et al. (2016). 
Cryptosporidium hominis gene catalog: A resource for the selection of novel Cryptosporidium 
vaccine candidates. Database: The Journal of Biological Databases and Curation, 2016. 
https://doi.org/10.1093/database/baw137

Jonker, M.  A. (2003). Estimation of life expectancy in the middle ages. Journal of the Royal 
Statistical Society. Series A (Statistics in Society), 166(1), 105–117.

S. DeWitte

https://doi.org/10.1093/pubmed/fdw1044
https://doi.org/10.1073/pnas.0705460105
http://www.cnbc.com/2017/01/20/the-white-house-websites-page-on-climate-change-just-disappeared.html
http://www.cnbc.com/2017/01/20/the-white-house-websites-page-on-climate-change-just-disappeared.html
https://doi.org/10.2307/1973349
https://www.aaasorg/fy16budget/federal-rd-fy-2016-budget-overview
https://doi.org/10.1093/database/baw137


129

Jonker, M. A. (2009). Estimation of the life expectancy of tenants in the middle ages. Mathematical 
Population Studies: An International Journal of Mathematical Demography, 16(2), 131–152.

Kacki, S., Rahalison, L., Rajerison, M., Ferroglio, E., & Bianucci, R. (2011). Black Death in the 
rural cemetery of Saint-Laurent-de-la-Cabrerisse Aude-Languedoc, southern France, 14th cen-
tury: Immunological evidence. Journal of Archaeological Science, 38(3), 581–587. https://doi.
org/10.1016/j.jas.2010.10.012

Kaplan, S. (2016). Trump and Pence on science, in their own words. The Washington Post. 
Retrieved January 20, 2017, from https://www.washingtonpostcom/news/speaking-of-science/
wp/2016/11/10/trump-and-pence-on-science-in-their-own-words/?utm_term=c7af8b9070b4

Kaplan, S. (2017). David Gelernter, fiercely anti-intellectual computer scientist, is being eyed for 
Trump’s science adviser. Washington Post. Retrieved January 20, 2017, from https://www.
washingtonpost.com/news/speaking-of-science/wp/2017/01/18/david-gelernter-fiercely-anti-
intellectual-computer-scientist-is-being-eyed-for-trumps-science-adviser/?utm_term=.
e3407abaedba

Konigsberg, L.  W., & Frankenberg, S.  R. (2002). Deconstructing death in paleodemography. 
American Journal of Physical Anthropology, 117(4), 297–309.

Margerison, B. J., & Knüsel, C. J. (2002). Paleodemographic comparison of a catastrophic and an 
attritional death assemblage. American Journal of Physical Anthropology, 119(2), 134–143.

McDade, T. W. (2005). The ecologies of human immune function. Annual Review of Anthropology, 
34(1), 495–521. https://doi.org/10.1146/annurev.anthro.34.081804.120348

McKevitt, M., Patel, K., Smajs, D., Marsh, M., McLoughlin, M., Norris, S.  J., et  al. (2003). 
Systematic cloning of Treponema pallidum open reading frames for protein expression and 
antigen discovery. Genome Research, 13(7), 1665–1674.

Milner, G. R., Humpf, D. A., & Harpending, H. C. (1989). Pattern matching of age-at-death distribu-
tions in paleodemographic analysis. American Journal of Physical Anthropology, 80(1), 49–58.

Milner, G.  R., Wood, J.  W., & Boldsen, J.  L. (2008). Paleodemography. In M.  A. Katzenberg 
& S.  R. Saunders (Eds.), Biological anthropology of the human skeleton (pp.  561–600). 
New York: Wiley-Liss.

Moriel, D.  G., Bertoldi, I., Spagnuolo, A., Marchi, S., Rosini, R., Nesta, B., et  al. (2010). 
Identification of protective and broadly conserved vaccine antigens from the genome of 
extraintestinal pathogenic Escherichia coli. Proceedings of the National Academy of Sciences 
of the United States of America, 107(20), 9072–9077.

Moskowitz, C. (2008). Black death was selective. Retrieved January 29, 2008, from http://www.
livesciencecom/9561-black-death-selectivehtml

Paine, R.  R. (1989). Model life table fitting by maximum likelihood estimation: A procedure 
to reconstruct paleodemographic characteristics from skeletal age distributions. American 
Journal of Physical Anthropology, 79(1), 51–61.

Phelan, J. C., Link, B. G., & Tehranifar, P. (2010). Social conditions as fundamental causes of 
health inequalities: Theory, evidence, and policy implications. Journal of Health and Social 
Behavior, 51(Suppl), S28–S40. https://doi.org/10.1177/0022146510383498

Plague Research Commission. (1907). The epidemiological observations made by the Commission 
in Bombay City. Journal of Hygiene, 7, 724–798.

Poos, L.  R. (1991). A rural society after the Black Death: Essex, 1350–1525. Cambridge: 
Cambridge University Press.

Postan, M. (1950). Some economic evidence of declining population in the later middle ages1. The 
Economic History Review, 2(3), 221–246. https://doi.org/10.1111/j.1468-0289.1950.tb02134.x

Raoult, D., Aboudharam, G., Crubezy, E., Larrouy, G., Ludes, B., & Drancourt, M. (2000). 
Molecular identification by “suicide PCR” of Yersinia pestis as the agent of medieval black 
death. Proceedings of the National Academy of Sciences of the United States of America, 
97(23), 12800–12803.

Rappaport, S.  L. (1989). Worlds within worlds: Structures of life in sixteenth-century London. 
Cambridge: Cambridge University Press.

5 Misconceptions About the Bioarchaeology of Plague

https://doi.org/10.1016/j.jas.2010.10.012
https://doi.org/10.1016/j.jas.2010.10.012
https://www.washingtonpostcom/news/speaking-of-science/wp/2016/11/10/trump-and-pence-on-science-in-their-own-words/?utm_term=c7af8b9070b4
https://www.washingtonpostcom/news/speaking-of-science/wp/2016/11/10/trump-and-pence-on-science-in-their-own-words/?utm_term=c7af8b9070b4
https://www.washingtonpost.com/news/speaking-of-science/wp/2017/01/18/david-gelernter-fiercely-anti-intellectual-computer-scientist-is-being-eyed-for-trumps-science-adviser/?utm_term=.e3407abaedba
https://www.washingtonpost.com/news/speaking-of-science/wp/2017/01/18/david-gelernter-fiercely-anti-intellectual-computer-scientist-is-being-eyed-for-trumps-science-adviser/?utm_term=.e3407abaedba
https://www.washingtonpost.com/news/speaking-of-science/wp/2017/01/18/david-gelernter-fiercely-anti-intellectual-computer-scientist-is-being-eyed-for-trumps-science-adviser/?utm_term=.e3407abaedba
https://www.washingtonpost.com/news/speaking-of-science/wp/2017/01/18/david-gelernter-fiercely-anti-intellectual-computer-scientist-is-being-eyed-for-trumps-science-adviser/?utm_term=.e3407abaedba
https://doi.org/10.1146/annurev.anthro.34.081804.120348
http://www.livesciencecom/9561-black-death-selectivehtml
http://www.livesciencecom/9561-black-death-selectivehtml
https://doi.org/10.1177/0022146510383498
https://doi.org/10.1111/j.1468-0289.1950.tb02134.x


130

Rasmussen, S., Allentoft, M. E., Nielsen, K., Orlando, L., Sikora, M., Sjögren, K.-G., et al. (2015). 
Early divergent strains of Yersinia pestis in Eurasia 5,000 years ago. Cell, 163(3), 571–582. 
https://doi.org/10.1016/j.cell.2015.10.009

Reitsema, L. J., & McIlvaine, B. K. (2014). Reconciling “stress” and “health” in physical anthro-
pology: What can bioarchaeologists learn from the other subdisciplines? American Journal of 
Physical Anthropology, 155(2), 181–185. https://doi.org/10.1002/ajpa.22596

Robertson, T., Batty, G. D., Der, G., Fenton, C., Shiels, P. G., & Benzeval, M. (2013). Is socioeco-
nomic status associated with biological aging as measured by telomere length? Epidemiologic 
Reviews, 35(1), 98–111. https://doi.org/10.1093/epirev/mxs001

Rubini, M., Gualdi-Russo, E., Manzon, V. S., Rinaldo, N., & Bianucci, R. (2016). Mortality risk 
factors show similar trends in modern and historic populations exposed to plague. Journal of 
Infection in Developing Countries, 10(5), 488–493.

Russell, J. C. (1948). British medieval population. Albuquerque: University of New Mexico.
Santiago-Rodriguez, T. M., Fornaciari, G., Luciani, S., Dowd, S. E., Toranzos, G. A., Marota, I., 

et al. (2015). Gut microbiome of an 11th century A.D. pre-Columbian Andean Mummy. PLoS 
One, 10(9), e0138135. https://doi.org/10.1371/journal.pone.0138135

Sattenspiel, L., & Harpending, H. (1983). Stable populations and skeletal age. American Antiquity, 
48(3), 489–498.

Sawchuk, L. A. (2010). Deconstructing an epidemic: Cholera in Gibraltar. In A. Herring & A. C. 
Swedlund (Eds.), Plagues and epidemics: Infected spaces past and present (pp.  95–117). 
Oxford: Berg.

Schuenemann, V. J., Bos, K., Dewitte, S., Schmedes, S., Jamieson, J., Mittnik, A., … Poinar, H. N. 
(2011). Targeted enrichment of ancient pathogens yielding the pPCP1 plasmid of Yersinia pes-
tis from victims of the Black Death. Proceedings of the National Academy of Sciences of the 
United States of America, 108, E746-E752.

Scientists revive ancient plague. (2011). Scientists revive ancient plague that wiped 
out half of Europe. Retrieved January 20, 2016, from http://www.9news.com.au/
world/2016/09/01/11/09/scientists-revive-ancient-plague-that-wiped-out-half-of-europe

Scott, S., & Duncan, C.  J. (2001). Biology of plagues: Evidence from historical populations. 
Cambridge: Cambridge University Press.

Scrimshaw, N. S. (2003). Historical concepts of interactions, synergism and antagonism between 
nutrition and infection. The Journal of Nutrition, 133(1), 316S–321S.

Scrimshaw, N. S., Taylor, C. E., & Gordon, J. E. (1968). Interactions of nutrition and infection. 
American Journal of the Medical Sciences, 237(3), 367–403.

Seib, K. L., Dougan, G., & Rappuoli, R. (2009). The key role of genomics in modern vaccine and 
drug design for emerging infectious diseases. PLoS Genetics, 5(10), e1000612-e1000612.

Senthilingam, M. (2016). DNA reveals what caused London’s Great Plague. Retrieved September 
10, 2016, from http://www.cnncom/2016/09/09/health/great-plague-of-london-dna-skeletons/

Sette, A., & Rappuoli, R. (2010). Reverse vaccinology: Developing vaccines in the era of genom-
ics. Immunity, 33(4), 530–541.

Signoli, M., Seguy, I., Biraben, J. N., Dutour, O., & Belle, P. (2002). Paleodemography and histori-
cal demography in the context of an epidemic: Plague in provence in the eighteenth century. 
Population, 57(6), 829–854.

Singer, M. (2010). Pathogen-pathogen interaction: A syndemic model of complex biosocial pro-
cesses in disease. Virulence, 1(1), 10–18. https://doi.org/10.4161/viru.1.1.9933

Sloane, B. (2011). The black death in London. London: The History Press Ltd.
Spencer, S. J. (2013). Perinatal nutrition programs neuroimmune function long-term: Mechanisms 

and implications. Frontiers in Neuroscience, 7, 144. https://doi.org/10.3389/fnins.2013.00144
Stone, D. J. (2006). The consumption of field crops in late medieval England. In C. M. Woolgar, 

D. Serjeantson, & T. Waldron (Eds.), Food in medieval England: Diet and nutrition (pp. 11–26). 
Oxford: Oxford University Press.

Temple, D. H., & Goodman, A. H. (2014). Bioarcheology has a “health” problem: Conceptualizing 
“stress” and “health” in bioarcheological research. American Journal of Physical Anthropology, 
155(2), 186–191. https://doi.org/10.1002/ajpa.22602

S. DeWitte

https://doi.org/10.1016/j.cell.2015.10.009
https://doi.org/10.1002/ajpa.22596
https://doi.org/10.1093/epirev/mxs001
https://doi.org/10.1371/journal.pone.0138135
http://www.9news.com.au/world/2016/09/01/11/09/scientists-revive-ancient-plague-that-wiped-out-half-of-europe
http://www.9news.com.au/world/2016/09/01/11/09/scientists-revive-ancient-plague-that-wiped-out-half-of-europe
http://www.cnncom/2016/09/09/health/great-plague-of-london-dna-skeletons/
https://doi.org/10.4161/viru.1.1.9933
https://doi.org/10.3389/fnins.2013.00144
https://doi.org/10.1002/ajpa.22602


131

Tollefson, J., Morello, L., & Reardon, S. (2016). Donald Trump’s US election win stuns scientists. 
Nature News. Retrieved January 20, 2017, from http://www.nature.com/news/donald-trump-s-
us-election-win-stuns-scientists-1.20952; https://doi.org/10.1038/nature.2016.20952

Trager, R. (2015). Battle over science funding gets fiercer in U.  S. congress. Scientific 
American. Retrieved January 20, 2017, from https://www.scientificamerican.com/article/
battle-over-science-funding-gets-fiercer-in-u-s-congress/

Twigg, G. (1984). The Black Death: A biological reappraisal. London: Batsford Academic and 
Educational.

Vora, S., Damon, I., Fulginiti, V., Weber, S. G., Kahana, M., Stein, S. L., et al. (2008). Severe 
eczema vaccinatum in a household contact of a smallpox vaccine. Clinical Infectious Diseases, 
46(10), 1555–1561.

Wade, N. (2011). Scientists sequence genome of ancient plague bacterium. The New York Times. 
Retrieved October 12, 2011, from http://www.nytimes.com/2011/10/13/science/13plague.html

Wagner, D. M., Klunk, J., Harbeck, M., Devault, A., Waglechner, N., Sahl, J. W., et al. (2014). 
Yersinia pestis and the Plague of Justinian 541–543 AD: A genomic analysis. The Lancet 
Infectious Diseases, 14(4), 319–326. https://doi.org/10.1016/S1473-3099(13)70323-2

Wiechmann, I., & Grupe, G. (2005). Detection of Yersinia pestis DNA in two early medieval 
skeletal finds from Aschheim (Upper Bavaria, 6th century A.D.). American Journal of Physical 
Anthropology, 126(1), 48–55.

Wood, J.  W. (1998). A theory of preindustrial population dynamics demography, economy, 
and well-being in Malthusian systems. Current Anthropology, 39(1), 99–135. https://doi.
org/10.1086/204700

Wood, J.  W., Holman, D.  J., O’Connor, K.  A., & Ferrell, R.  J. (2002). Mortality models for 
paleodemography. In R. D. Hoppa & J. W. Vaupel (Eds.), Paleodemography: Age distributions 
from skeletal samples (pp. 129–168). Cambridge: Cambridge University Press.

Wood, J. W., Milner, G. R., Harpending, H. C., & Weiss, K. M. (1992). The osteological paradox: 
Problems of inferring prehistoric health from skeletal samples. Current Anthropology, 33(4), 
343–370.

Yang, G., Pevear, D. C., Davies, M. H., Collett, M. S., Bailey, T., Rippen, S., et al. (2005). An 
orally bioavailable antipoxvirus compound (ST-246) inhibits extracellular virus formation and 
protects mice from lethal orthopoxvirus challenge. Journal of Virology, 79(20), 13139–13149.

5 Misconceptions About the Bioarchaeology of Plague

http://www.nature.com/news/donald-trump-s-us-election-win-stuns-scientists-1.20952
http://www.nature.com/news/donald-trump-s-us-election-win-stuns-scientists-1.20952
https://doi.org/10.1038/nature.2016.20952
https://www.scientificamerican.com/article/battle-over-science-funding-gets-fiercer-in-u-s-congress/
https://www.scientificamerican.com/article/battle-over-science-funding-gets-fiercer-in-u-s-congress/
http://www.nytimes.com/2011/10/13/science/13plague.html
https://doi.org/10.1016/S1473-3099(13)70323-2
https://doi.org/10.1086/204700
https://doi.org/10.1086/204700

	Chapter 5: Misconceptions About the Bioarchaeology of Plague
	Introduction
	Bioarchaeology and Paleomicrobiology of Plague
	Black Death Selectivity
	Pre-Black Death Trends (c. 1000–1350 AD)
	Post-Black Death Trends (c. 1350–1539 AD)
	Paleomicrobiology of Plague

	Benefits to Living People
	Media Reporting on the Bioarchaeology and Paleomicrobiology of Plague
	Addressing Misconceptions About Bioarchaeological Research
	Conclusion
	References




