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What is stress?
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Model for Interpretation of Stress Indicators

Impact of Stress
on Population

e Decreased health

Enviornmental Cultural Buffering Physiological e Decreased work
Constraints System : i '
i Host Resistance - Disruption (Stress) ‘ capacity
e Stressors - - Factors e Growth disruption e Decreased
* Limited Resources Culturally e Disease reproductive
Induced Stressors e Death capacity

e Sociocultral

disruption

Adapted from Temple and Goodman, 2014



Skeletal Indicators of Physiological Stress
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Limitations

e Bone responds in two ways
o Bone production
o Bone destruction
e Only chronic diseases present in
skeletal remains
e The “Osteological Paradox”
o Demographic Non-Stationarity
o Selective Mortality

o Hidden Hetergeneity in Risks



Biomolecular Approaches




Cortisol

e Stress hormone
o Produced by the adrenal gland
o The body’'s natural response to physical
or psychosocial stress

o Short-term= fight-or-flight




Decreased

Decreased Metabolism
Immune Depression
System

Arthritis Hypertension

Effects of
Excess Cortisol

to the Body

Chronic
Fatigue

and Sleep
Hostility Deprivation

Acid Reflux
Disease Tunnel

Vision

Migraines

Cortisol

e Stress hormone

o Produced by the adrenal gland

o The body’'s natural response to physical

or psychosocial stress

o Short-term= fight-or-flight

o Long-term= potentially severe
consequences

= Uniquely human problem



Cortisol

e |s persistent stress a modern problem?

e When in human history did persistent stress
appear?

e Can stress tell us something about cause of

death?

e Does elevated cortisol occur with other

disease processes?



Journal of Archaeological Science
Volume 37, Issue 4, April 2010, Pages 807-812

Assessing individual systemic stress through
cortisol analysis of archaeological hair

Emily Webb # & &, Steven Thomson ®, Andrew Nelson 2, Christine White 2, Gideon Koren ® © & P Michael
Rieder & d & f 8 Stan Van Uum ©

PER International Journal of
o e
&Sk Paleopathology

SEVIER Volume 43, December 2023, Pages 1-6

Cortisol in deciduous tooth tissues: A

Cortisol
potential metric for assessing stress exposure

in archaeological and living populations e How do we study cortisol in past populations?

Leslie Quade * 2 &, Miroslav Krdlik ? Petra Bencurova b Erin C. Dunn ¢

o This has been shown to work in hair and

' AMERICAN JOURNAL OF teeth

' 1 BIOLOGICALANTHHOPOLOGY

o Hair is particularly interesting because:

BRIEF COMMUNICATION (& OpenAccess @ @ G &

Desperately seeking stress: A pilot study of cortisol in m |t provides information close to the time
archaeological tooth structures
Leslie Quade g%, Paul L. Chazot, Rebecca Gowland Of deCIth

International Journal of Paleopathology u = It creates arecord in the months and

Volume 9, June 2015, Pages 28-37

years leading up to death

Integrating cortisol and isotopic analyses of » Biomolecules preserve better IF hair is
archaeological hair: Elucidating juvenile ante-
mortem stress and behaviour preserved

Emily C. Webb # & &, Christine D. White 2 Stan Van Uum °, Fred ). Longstaffe ©



Mediterrancan Sea

Red Sea

Egypt Cortisol

_______________________________________________ e Ancient Kerma (2500-1500 BCE) & New Kingdom
Ancient Nubia
(1500-1064 BCE)

e Excellent preservation, including hair

2nd Cataract

e Research questions:

o Tombos
* Abu Fatima

3rd Calaract

Sudan

o Was chronic stress present in the ancient

4th
Cataract

Nile Valley?

o If so, did elevated levels of cortisol put an

6th Cataract
0 100 200km
1 1

individual at greater risk of death?

100 200mi

o Did chronic stress co-occur with other

skeletal indicators of stress?
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Cortisol

o Some may fit model
o Some do not
= May have died before skeletal stress
lesion developed

= Skeletal stress indicator causation may

not be linked to cortisol response



Cortisol

o Next Steps:

» Highly sensitive equipment and
replication studies

Leids Universitair = Bone, Teeth, Hair

Medisch Centrum

C



-Mmbodieo
Inequality

Embodied Inequality

e Will investigate how socioeconomic inequality
was embodied during the Kerma Period

r )‘ o Through time (2500-1500 BCE)

o Urban v. Rural

o Migrants v. Locals

o Mortuary context



Thank You!

This presentation is part of the project The
Evolution of Stress (with project number
406.XS.01.118) of the research programme
Open Competition which is financed by the
Dutch Research Council (NWO).

s.a.schrader@arch.leidenuniv.nl

@DrSarahSchrader
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