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ISOTOPIC TRACING OF MORTALITY CAUSED DUE TO INFECTIOUS DISEASE
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Abstract

Epidemics have affected human history since its emergence. The transition to sedentary agriculture,
human migration, and animal domestication led to a rise in the occurrence of infectious diseases. As
mortality rates continued to increase within various societies, there developed a crucial need to examine
the root causes contributing to the development and progression of these diseases. Isotope analysis using
strontium (¥’Sr/*Sr), oxygen (8'%0), carbon (8'*C) and nitrogen (5'°N) were conducted on samples from
archaeological sites in Winchester, Hull, Chile, and Saint-Doulchard to investigate the potential causes
and contributing factors of these diseases. Studies have revealed that these sites were infected by
lepromatous, treponematosis, tuberculosis, and the Justinian plague. The data further revealed
information regarding the provenance, ecological setting, and mobility patterns of population afflicted
by these diseases. This review article highlights isotopic studies as a significant marker for depicting the
mortality associated with infectious diseases in ancient societies.
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Introduction

From ancient times to the present, human population across the world has experienced many
infectious diseases, which have affected the development of society. Infectious disease outbreaks have
occurred throughout the globe, caused by exposure to a remarkable diversity of pathogens, parasites, and
viruses thereby challenging human health (Larsen & Crespo, 2022). Earliest records from ancient Greece
and Egypt indicate mortality from epidemics like diphtheria, leprosy, smallpox, tuberculosis (TB) etc.
Evidences of smallpox were also found in Chinese texts dating around 581-907 BCE (Van Der Kuyl,
2022). The mortality from infectious diseases had a significant impact on culture, politics, and socio-
economic aspects. Even in present scenario, a significant ratio of population is affected by infectious
diseases where the cure is not readily available. So it is important to study the past occurrence of these
diseases to better grasp its pathogenesis and clinical aspects that will help to combat the diseases in
present times as well (Larsen, 2018; Sakai & Morimoto, 2022).

Archaeological and literary evidence from different regions offers valuable insights into the history
of infectious diseases amongst ancient human populations. In Asia, the history of infectious diseases in
human populations can be traced from classical medical and political writings. The descriptions of
infectious diseases such as leprosy can be found in the Sushruta Samhita and Kautilya’s Arthashastra
from the 6™ Century BCE. Leprosy records from human skeletal remains were obtained from Balathal
in Rajasthan, India from 2000 BCE (Robbins et al., 2009). In Africa, analysis of mummies from Abydos,
Upper Egypt has shown evidences of tuberculosis dating to 35002650 BCE (Zink et al., 2003).
Similarly, in Europe cases of Justinian plague (541-543 CE) caused by the bacterium Yersinia pestis was
reported. Archaeological evidence depicting Justinian plague was found at Aschheim cemetery in
Bavaria, Germany, from human remains dating to 6™ Century CE. This plague is known to have resulted
in mortality of millions of people which led to the decline of Byzantine Empire and marking the transition
from the Classical to the Medieval period (North, 2013; Wagner et al., 2014). Archaeological evidence
of tuberculosis dated between 17,000-20,000 years ago were obtained from Natural Trap Cave in
Wyoming, USA (Hershkovitz et al., 2015). In South America, evidence of Trypanosoma cruzi infection
(Chagas disease) was found in a female mummy from Southern Peru dated to 1451-1642 CE (Panzer et
al., 2014). These evidences clearly indicate that epidemics were spread throughout the world in ancient
times.

Techniques like isotope analysis, ancient DNA analysis, paleoprotemics, lipid analysis has led to
advancements in the study of ancient infectious diseases. This has led to better understanding of past
heath concerns thus guiding medical research of the present (Anastasiou & Mitchell, 2013; Tomei et al.,
2023). Isotope analysis plays an important role in understanding the infectious diseases of the past.
Isotopes are variations or forms of a chemical element with varying neutron counts but the same number
of protons and electrons. It helps researchers trace from where a certain disease originated and how it
has spread by comparing the chemical composition of hair, bones, and other tissues to the chemical
composition of water and soil in certain geographical regions. Apart from playing a significant role in
medical research, use of isotopes have also been explored to study the mortality caused due to infectious
disease. Besides studying the spread of certain diseases, isotope analysis can also help in understanding
host body and immunity level. Isotopes namely carbon (3'*C), nitrogen (8'°N), strontium (¥’Sr/*¢Sr), and
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oxygen (3'%0) are commonly used to study mortality pattern caused due to the diseases. These analyses
reveal disease dynamics, understanding of illness-mediating variables, and the respective ecosystems
(Reitsema & Holder, 2018; Sakai & Morimoto, 2022; Stantis & Kendall, 2022).

1. Historical Outline of Infectious Diseases and Mortality

The history of infectious disease and its associated mortality is inextricably linked to anthropogenic
transitions dating back to the prehistoric era. Infectious disease including leprosy, tuberculosis and
trepanematoses are known to cause significant mortality in the past. The prominence is attributed to their
geographical spread, well-known disease progression and lengthy documentation period. These diseases
documented in the paleopathological record are thus correlated with mortality in ancient populations
(Henneberg et al., 2021). During ancient times infectious diseases has caused significant increase in
mortality rate. These diseases are namely tuberculosis, leprosy, treponematoses.

Tuberculosis (TB) is amongst the deadliest infectious diseases. Mycobacterium tuberculosis
bacterium is known for causing this infectious disease. Hippocrates (460 BC) in his book entitled “Book
I, Of the Epidemics” has documented mortality caused due to this disease within few populations of
Alexandria. In 1700, the disease was referred to as the “white plague”. During 18™ Century tuberculosis
was also labelled as “the robber of youth” attributing for mortality of young people (Mousavi-Sagharchi
et al., 2025). Leprosy, also known as Hansen's disecase, is one of the oldest illnesses caused by
Mycobacterium leprae. This disease leads to deformity causing physical disability affecting millions of
individuals worldwide. The social stigma has lead it to be known as “the death before death”. The earliest
mentions can be found in ancient India around 600 BC. While during the Middle Ages (1000-1400 AD)
in Europe, a period of widespread growth followed by a subsequent decline has been observed. By 1980s
around 10-12 million were found to affected by this disease worldwide (Bennett et al., 2008; Santacroce
etal., 2021).

Treponematoses is a collective term intended for pinta, yaws, bejel and syphilis caused by
Treponema bacteria. The spread of this disease is highly debatable with four theories namely Columbian,
Pre-Columbian, Unitarian, and Evolutionary. Studies has showed that around 2% million people may be
infected with treponematoses worldwide (Collins & Powell, 2011). Apart from leprosy, treponematoses,
tuberculosis, plagues also caused significant mortality among populations. Three major world pandemic
occurred due to Yersinia pestis that drastically impacted world demography: The Justinian Plague (6"-
7™ Century), Black Death (14" Century), and Bubonic Plague/ The Third Plague (1855-1959) (Sakai &
Morimoto, 2022).

One of the first outbreaks, the ‘Justinian plague’ originated in Pelusium and transmitted through the
Mediterranean area, its outlying areas and reached the borders of Ireland and Persia by 543 AD. Its high
virulence lead to high mortality rate and the subsequent strain directly resulted in the decline of the
Byzantine Empire (North, 2013). The plague resulted in a long-term series of biological disasters.
Historians have identified 18 distinct waves of plague that affected the Near East and Europe up to the
middle of 8" Century (Cohn, 2008). Second, major plaques is known as ‘Black Death’. This was a
catastrophic multiregional event affecting between one-third to two-thirds of the European population,
further impacting Asia and the Middle East. This later led to major outbreaks in different regions of
Europe including Milan, London, Vienna, and Marseille between 17"-18" Century (Benedictow, 2008).
The mortality rates reached up to 100,000 and 48,000 in Moscow and Messina respectively. Aftermath
of this plague was believed to have affected until 1879 in regions like Egypt, Russia. Balkan (Cohn,
2008). The Third Plague or Bubonic Plague is believed to have spread from Yunnan, China via
steamships into Hong Kong. The greatest death toll of this pandemic occurred in China, India, or
subtropical regions but temperate areas remained unaffected. Contrarily to Justinian Plague or Black
Death that were associated with millions of deaths, this plague primarily affected of port cities and in
most geographic areas had fewer than 100 people die from the disease (Cohn, 2008).

The study of these infectious diseases and plagues demonstrates how significantly it contributed to
mortality and caused continued changes in the populations over time. In this paper we will highlight the
role that isotopes have played in understanding both past infectious diseases and the history of the
diseased population.

1.1. Mortality Caused Due to Leprosy

Leprosy is a debilitating disease caused due to infection by Mycobacterium leprae. This disease is
known to be “interwoven with civilization itself” and continues to be prevalent in the modern society as
well. An understanding of the origin and transmission routes can provide valuable information about the
history of the infectious diseases and the strategies used to treat them. Evidences of leprosy were found
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at Medieval European regions namely from United Kingdom, Denmark, Italy, Czech Republic, and
Hungary (Robbins et al., 2009). The most severe form of leprosy is known as lepromatous or
multibacillary leprosy. Classifications of leprosy is dependent on symptomatic features which is
essentially dictated by the host's immune response (Froes et al., 2022). Archaeological investigations at
the St Mary Magdalen leprosarium in Winchester, UK have provided evidences of disease prevalence
with skeletal abnormalities (Roffey et al., 2017).

Specific burials at St Mary Magdalen leprosarium such as the Sk27 were analysed using radiocarbon
dating, dietary isotopes, and ancient DNA analysis to correlate osteological observations with
Mycobacterium leprae phylogeny and the geographic origins of the infected individuals (Roffey et al.,
2017). The site's genomic characterization reveals that, the majority of isolates are of genotype 31. Along
with this, genomic characterisation also revealed polymorphisms and deletions compatible with strains
ancestral to the 3I-1 and 31-2 lineages prevalent in the southern United States and Mexico. Specifically,
the pilgrim burial Sk27 was observed to be contaminated with a type 2F infection (Taylor et al., 2013).

Although modern type 2 strains are typically associated with Central Asia and the Middle East, they
have been sometimes found in European archaeological sites, particularly in Scandinavia (Economou et
al., 2013). The discovery of this strain in a pilgrim burial remains to be a matter of discussion because
it supports the hypothesis that the growth of leprosy in Western Europe in the 11" and 12" Century
coincided with an increase in the popularity of long-distance pilgrimage. Isotopic and morphological
findings indicate that Sk27 was a non-local person (male) with potentially high social standing. Strontium
and oxygen isotope analyses confirmed that the individual did not originate from the southern British
chalk areas, and his diet was high in animal protein. To study the disease pattern, although his exact
origin is unknown but his distinctive skull morphology shows physical connections with Southern
Europe or North Africa, which is consistent with the existence of the type 2F strain and a history of
frequent travel associated with this area. It is doubtful to state that whether he was a local resident before
to his excursion or a return traveller. The multidisciplinary data demonstrates the complex interaction
between medieval mobility and M. leprae transmission (Mendum et al., 2014; Roffey et al., 2017). The
present study highlighted the use of strontium and oxygen isotopes to study the mortality caused due to
leprosy at St Mary Magdalen leprosarium.

1.2. Mortality Caused Due to Treponematosis

Pinta, yaws, endemic syphilis, and venereal syphilis are the four clinical manifestations of
treponematosis, a persistent bacterial infection. For instance, a study of twelve skeletal specimens were
undertaken at a late Medieval cemetery in Hull, England. Here both strontium (¥’Sr/*Sr) and oxygen
(8'80) isotope analysis were employed for the study. This sample was divided evenly into two groups: a
diseased group (n=6) with osteological evidence of treponemal infection, and a control group (n=6)
without such pathological changes. The study included 674 dry bone specimens from documented cases
housed in 22 European medical museums (Hackett, 1975; Roberts et al., 2013).

Naso-palatine destruction as well as considerable long bone changes caused by concurrent bone
production and destruction processes were observed in specimens. Strontium and oxygen isotope
analysis revealed that four of the twelve people likely originated outside of England, emphasising the
role of human mobility in the epidemiology of treponemal disease during the medieval period (Hackett,
1975; Ortner, 2003).

Only two migrants revealed bone abnormalities consistent with probable and potential
treponematosis. Additionally, evidences of advanced healed cranial involvement due to caries sicca were
also found. This shows that the port of Hull's prominence acted as a trade and migration hub that would
have aggravated the spread of the virus. However, it is unknown whether these individuals were infected
before or after arriving in the city. Four other affected individuals, on the other hand, were identified as
having been born in Hull and most likely catching the disease while being there. In order to comprehend
the subtleties of how infections affected societies in the past, this work has demonstrated the possibility
of connecting data on infectious diseases to isotope data for mobility. It emphasizes that, as is evident in
clinical settings now, people were mobile during those times and had the capacity to disseminate their
illnesses. It also shows that isotope analyses have a lot of potential for investigating how human
movement affects the spread of disease and the consequent mortality (Collins & Powell, 2011; Roberts
etal., 2013).

1.3 Mortality Caused Due to Tuberculosis
Bioarchaeological evidence indicated the presence of tuberculosis as a long-standing human disease.
Evidence from the ‘Old World’” implies that the prevalence of tuberculosis grew with the switch to
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sedentary, increased agrarian lifestyles, which supported higher population densities and prolonged
transmission of diseases. In the Americas, some of the earliest reported examples of tuberculosis come
from northern Chile, notably mummified remains from the Tarapaca valley dated to around 700 AD
(Arriaza et al., 1995; Aufderheide & Rodriguez Martin, 2011; Hershkovitz et al., 2015).

Mycobacterium tuberculosis is considered to be one of the causes of the epidemic in modern
populations across the world. This pathogen can spread to extrapulmonary locations in humans, such as
the skeletal system, even though it primarily targets pulmonary systems. The pathogen often stays in a
latent or subclinical state during the initial stage of infection. It is thought that severe tuberculosis
infections cause the host to undergo major metabolic changes, including catabolism, a negative nitrogen
balance, and increased gluconeogenesis (Barry et al., 2009; Macallan, 1999).

Isotope analysis of host tissues depicted the physiological changes in carbon and nitrogen metabolism,
as evident from increased 6'°N values and decreased 8'*C values through analysis carried out at Pica 8
site in northern Chile (1050-1450 AD). The use of single amino acid carbon isotope analysis to detect
these metabolic fingerprints were carried out at this site. Isotope analyses can indicate disease-induced
metabolic distress by analysing collagenous tissues, such as tendons and ribs, from people with TB-
consistent skeletal lesions. Although the catabolic breakdown of muscle protein during infection is
generally indicated by higher 8'°N levels (Katzenberg & Lovell, 1999).

Despite the expectation that bulk 3"°N would reveal catabolic states, there was no significant
difference in nitrogen values between the pathological and control groups. Individuals with skeletal
lesions had considerably lower (more negative) serine values inside rib collagen compared to those
without lesions. Taking into account the diet, the research proved that changes in 3'°C serine were the
result of changes in metabolic processes and not the effects of nutrition. Serine, a non-essential amino
acid, is generated in the body by isotopic fractionation. As a result, the 3'°C values of serine and possibly
other non-essential amino acids might be used as a stand-in to determine the distinct isotopic
fractionation brought on by abnormal metabolic changes. This implies that compared to bulk isotope
readings, single amino acid analysis offers a more sensitive diagnostic method for identifying chronic
infectious illnesses like tuberculosis in ancient populations (Mora et al., 2021). Here carbon and nitrogen
isotope were used to study infected population thus giving a better understanding of the mortality of their
past.

1.4. Mortality Caused Due to Justinian Plague

During 6™ Century AD, the reign of the Eastern Roman Emperor Justinian was marked by the
Justinian plague caused due to Yersinia pestis. Believed to have originated in Egypt around 540 AD,
affecting Constantinople by 541 AD and it quickly spread across Europe. This plague impacted both
cities and isolated rural regions (Wagner et al., 2014).

Isotope studies were conducted at Saint-Doulchard, France, with a focus on corpses buried in a
cemetery ditch to study death caused due to Justinian Plague. According to carbon and nitrogen isotope
analysis (8'3C and 8'°N) of bone collagen, population of this region had a different diet than those in
regular inhumations, with elevated 8'°N levels indicating a much higher intake of animal protein. The
observed increase in 8'°N levels during the plague cannot be attributed to the infection's physiological
impact. Additionally, although the catabolic breakdown of human tissues during acute famine can
increase 8"°N, this change is usually accompanied by a drop in §'°C a tendency that is noticeably lacking
in the Saint-Doulchard ditch burials in France (Vytlacil et al., 2024).

The exceptionally high concentration of Yersinia pestis DNA found in the ditch burials of Saint-
Doulchard strongly suggests that the majority of those buried were direct victims of a plague pandemic
rather than individuals who died during subsequent famine episodes or attrition mortality. The
combination of molecular pathogen detection and burial context gives solid evidence for epidemic
mortality rather than just dietary crises (Bos et al., 2011; Fornaciari, 2017). Interestingly, one young adult
female harboured a novel strain of Y. pestis that was different from other samples at the site and showed
the highest isotopic values in the dataset. These outlying genetic and isotopic markers point to a non-
local origin for this person, suggesting that she may have acquired the particular bacterial strain before
coming to Saint-Doulchard. Conclusively, the evidence suggests that rather than being victims of
secondary nutritional stress, the ditch burials reflect a subgroup with a unique dietary profile, marked by
higher animal protein consumption and victims of Y. pestis (Vytlacil et al., 2024).

It can be said that the evidences left behind by leprosy, treponematosis, tuberculosis, and the Justinian
plague underscore their roles as important determinants of mortality and population dynamics throughout
history.
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2. Clinical Utility of Isotope Analysis in Studying Infectious Diseases

The scientific foundation for the development of isotope techniques in clinical research and
diagnostics was laid by the ground-breaking studies of Schoenheimer and Rittenberg in the 1930s.
Isotopes are perfect tools for the long-term evaluation in medical research because they are non-
radioactive tracers. They provide a secure and morally sound way to validate new therapeutic
interventions, such as gene therapies and novel pharmacological agents (Bodamer, 2001).

This analysis has emerged as a crucial tool in the bioarchaeological study of ancient infectious
diseases, offering indirect yet compelling evidence regarding the ecological, dietary, mobility and
mortality factors that affected pathogen transmission in historical populations. In paleopathology,
isotopic signatures preserved in human tissues, including bone collagen, dentine, and enamel, can
provide insights into diet, migration patterns, environmental exposure, and physiological stress, all of
which are pivotal in the emergence and dissemination of infectious diseases (Reitsema & Holder, 2018;
Stantis & Kendall, 2022).

The most common isotopes analysed in archaeological human remains include carbon (5'*C), nitrogen
(8"°N), oxygen (8'%0), and strontium (*’Sr/*¢Sr), which all reveal different aspects of the lives of our
ancestors including composition of the diet and the position in food chain. These isotopes thus allow us
to reconstruct the diet and nutritional status of our ancestors, which may affect the immune system and
the prevalence of infectious diseases, if caused due to dietary changes.

Carbon (8'3C), nitrogen (6'°N), oxygen (6'%0), and strontium (¥’Sr/*¢Sr) are the isotopes used in order
to gain an understanding of the way our ancestors lived, including their diet and their place in the food
chain. In this way, the diet of our ancestors and its consequences for their immune systems can also be
learned. High concentrations of certain isotopes, including &'°N indicate biological evidence of stress on
the body’s physiology. Such findings suggest illnesses and nutritional deficiencies that make an
individual more susceptible to disease due to their negative impact on the immune system. Overall, such
isotopic research provides information about nutritional shortages that could be related to the
transmission of diseases (Reitsema & Holder, 2018).

References of various isotopes in bone sample can vary according to diseases. For instance, reduced
8"3C can found with syphilis. Abnormal bone 3'°N and 8"°C levels can be observed in case of coeliac
disease patients and victims of the Irish Famine, while depressed 8'*0 values are detected with osteopenia
(Stantis & Kendall, 2022). In addition to the reconstruction of the diet, strontium and oxygen isotope
analyses are informative for the study of the geographic mobility and migration of humans. These are
key aspects responsible for the transmission of infectious diseases. Along with other isotopes, strontium
isotopes are significant because it represents local geology, allowing researchers to pinpoint the native
location if they differ from the burial site. This method has also been employed to study the association
between migration and the transmission of infectious diseases, to depict if any mobility pattern if
involved (Mora et al., 2021; Vlok & Buckley, 2021).

Isotope studies also have a part to play in paleoepidemiological studies by establishing a link between
environmental factors and subsistence strategies, and disease prevalence. For example, changes in diet
that are a result of the shift to agriculture have been identified through isotope studies and are often
associated with population density, nutritional stress, and epidemics of infectious diseases. By combining
isotope studies with paleopathology and ancient pathogen studies, it is possible to elucidate complex
relationships between human behaviour, environmental changes, and the evolution of infectious diseases
(Larsen, 2018; Lewis et al., 2023). Although isotopic data cannot provide critical contextual data that
helps to explain why particular individuals or groups were more susceptible to infection rather it is a
critical component of a multidisciplinary approach to bioarchaeological research, which combines with
other approaches such as skeletal pathology and molecular studies to elucidate the context of infectious
diseases in past populations. Moreover, the bioarchaeological record presents a distinctive perspective
on past infectious disease epidemiology. By analysing human remains like bones and teeth, it is possible
to recreate past individual clinical experiences of our ancestors and their respective ecological condition
(Larsen & Crespo, 2022; Mora et al., 2021).

3. Ethical Issues Associated with Isotopic Studies

The application of isotope analysis increasingly requires the consideration of intricate ethical
frameworks. Since the field of archacology essentially depends on the destruction of specimens in order
to provide knowledge, ethical behaviour has become a major concern for practitioners. Due to the
destructive nature of these analyses, which require a small portion of the sample, proper management of
these analyses is a necessity. The preservation of the remaining sample is important for the integrity of
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the collection for future research possibilities (Squires et al., 2019). As a result, methodological decisions
must be rigorously and continuously assessed at every stage of a project, from preliminary design and
sampling to post-excavation evaluation. When using destructive techniques like mass spectrometry, such
inspection is very necessary. Because archaeological material is a limited resource, disruptive sampling
severely limits the possibility of future scientific study. Researchers are urged to consider how multiple
analytical methodologies overlap, both practically and interpretively. Strategic integration of non-
destructive or preparatory procedures can improve the design of such projects and, in some cases may
eliminate the necessity for destructive sampling entirely (Stantis et al., 2025).

The utility of isotopic analysis in forensic anthropology is currently limited due to significant
methodological challenges, such as a lack of analytical precision, insufficient reference materials, a lack
of standardized operating procedures, and the presence of various confounding variables. In order to
have validity and reproducibility of research findings, it is important that researchers have a thorough
understanding of these analytical constraints and the destructive nature of the sampling process (Meier-
Augenstein, 2010; Meier-Augenstein & Fraser, 2008). One of the main challenges is the significant
isotopic overlap between geographically distinct places with comparable meteorological and
environmental circumstances, complicating geographic provenance. Distinguishing between similar
settings can be challenging due to modest isotopic difference indicated in parts per thousand.
Furthermore, confounding factors such as food globalization, migration, and environmental
contamination can transfer non-local isotope signatures into human tissues, interfering with isotopic
signals (Bowen, 2010; Fraser et al., 2006; Sharp, 2017). Apart from those limitations associated with
destructive sampling methods, the reliability of isotopic data is further limited by diagenesis. This refers
to changes in skeletal material that are caused by interaction with the burial matrix. Such changes can
fundamentally alter isotopic data. Therefore, rigorous screening methods are necessary to separate
biological specimen from environmental contaminants (Bartelink & Chesson, 2019).

For example, incorporating multi-isotope analysis has become a standard approach in enhancing
geographic data, thus providing a more comprehensive framework in understanding human migration in
ancient times. By layering distinct isotopic systems, the intersection of various isoscapes narrows the
likely location of habitation, enhances the accuracy of the identification. However, the effectiveness of
this strategy is often limited by a global disparity in data availability. These shortages can be overcome
by the systematic collection of reference data from underrepresented geographical regions of the world,
which will be made available to the scientific community. Until such time that standardized
methodologies, reference databases, and analytical instrumentation are perfected, isotopic analysis will
likely remain a secondary line of evidence in archaeological reconstruction. Although isotope utility can
help in gaining better understanding of the past, it cannot be denied that more protocols are required to
further smoothened the process. Overcoming these obstacles would thus enhance the accuracy
investigative utility of isotopic evidence (Bartelink & Chesson, 2019; Fraser et al., 2006; Weller, 2024).

Conclusion

In the course of history, people were subjected to the threats of several types of infectious diseases
like tuberculosis, leprosy, treponematosis, and Justinian Plague. Isotope analysis proves to be an
extremely important instrument that transforms the study of past epidemics. Analysis of chemical
elements, such as oxygen, carbon, strontium and nitrogen, allows to go further and beyond pathogen
identification and explore the intricate relation between the host and a disease. Such isotopes provide
important information about diet changes, mobility and spread of the outbreak. The inclusion of isotopic
data into the study of past pandemics does not only allow us to learn about past populations but also
serves as a useful tool for modern public health issues. By mapping the patterns and how past populations
navigated the stresses associated with epidemics help create an important framework for the behaviour
of modern infectious diseases.

However, there are a lot of challenges involved when using this technique in bioarchaeology. The
destructive nature of isotopic sampling means that the bioarchaeological materials need to be carefully.
This highlights the conflict between getting high quality data and conserving precious specimens. To
fully achieve the effectiveness of isotopic sampling in infectious disease studies, there is a necessity to
underscore the development of improved sample collection methods. Resolving such challenges will go
a long way in making isotopic analysis an integral part of epidemiological studies.
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