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Activity B

ACtVibysane\VVedead 1N paSt oooulat]orr; tudied using pathological
:mrl IENEPEIBIegICAlNCHandES off articular joints and behavior related
NNCESNIINIERESIICHIZISSUNTACES Of

“Youlare oluFSseiEitine you'th, “mnrl /Ju_‘ jaws are too weak for anything tougher
tan SueEs; Y | ithi the bones and the beak- Pray, how
o/fo] you man |
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RESPONSESNOINSON

(£592 Julits Welii 4
AIpIENermioiitie bonerbeing given, the bone elements place or
iSpIEcERMEIMSEIVESH the direction of functional pressure and increase
oI decreasernENMiass to) reflect the amount of functional pressure.”

3

Stress In a Piemechanical sense:
Nt ermolegulrur resistaince withinian object to the action of an outside force
o TN

~whien s, appliec

Eg- standing upright creates compression forces within the leg bones,
which respond throughi internal resistance in terms of trebecular
architecture, diaphyseal form and size, angle of the neck, etc.



NmenieEst meackescopically: wheni the force or load exceeds
lastic lInisandstherarea does not return to its original form

»n
In vveJJ \/ASC JlrlrJ zedieieas, remoedeling will eccur in response to stress

e to increase bone mass in the region
2 area Iniload bearing joints to

b

Tension Increa genic activity, can cover Sharpey’s fibers
Thereby muscles. Ligaments, tendons also influence bone form and size
Elevated crests, turbercles and tuberosities result from muscular pull



CAUBIRGINOCCUPANIONA VarKers (Kennedy 1989)

ACHIERE | itirrienier eburnation; inf OA (DJD)
Enthesopaj €S repEny o musclie | insertion sites (Kennedy
‘ IfleJi /@ruc y of crests, etc)
Iiratlma- SiressHiEcilires andidental fractures
Ieg IEation= atrephic loss of substance or volume bone
POrGSIS;, JOIRTTEEC =general [IoN;, reorientation of trebeculae)

\ utrition- caliseror platymeria (dorso-ventral flattening of femur),
platy cnemia (laterall flattening of tibia), bowing

Sex Dimorphism- rebusticity, spondylolysthesis more common in males
Culturall or ethnic diﬁﬁces- knees more commonly affected than hips
by OA in Asian populations, Eurasians hips and knees often both
affected

Age Differences- age of onset and duration of stress important factors,
elderly more likely to have OA, especially elderly women (menopause)



clijegitional VMarker:




Artletilzir Jolrits aipleliri2]e \vloleljil

ZAWPES BINOINtSE
_ d]arthrod]al ( synov]al )
- ment depending upon the

KNEE, EINOWS Phalanges

 but mainly serve to stabilize the skeleton
ral bodies



Artietlelr Jolnt Peiinlelfec)y

Ve JeInt DISEase or Osteoartnritis
LEBRINIOSIS)

o I 10 us '-:'. - In a normal joint, healthy cartilage,
. 3 . ' lubricated by synovial fluid,
> 00 ﬁ:ness || cushions the bones and allows

J i them to move easily.
ent articular

ca : aneural and alymphatic,
‘ those o o: irreversible.
Osteoarthritis, st prevalent form of

arthritis, was estimated ffect more than 20
million Americans in 1998 (Lawrence et al.,
1998).



SYMpPLems
eleilpliEle)p)s
|pplefzllzinlce I:vaeerjrn
'wwejcnnr wsst

response)

Osteoarthrosis (these changes in
vertebral bodies)



WieHe\WdENAIatonNRFOAT accolEing tor age

SN DStal SOCIEH
= fe[diciclalagcanlis clglel youngﬂdults N seme: prehistoric and Medieval
agricuitoispeelietions
Climate
— WalrmERClmatesyeroal
Body Weight

obese individuals have greater frequency and severity in weight bearing joints

males have higk revalence rates in young adulthood (not dependant on
subsistence strategy’ or socio-political complexity)

females have greater incidence, more severe, and more generalized in Middle
Age due to hormonal factors of Menopause

Metabolism, nutrition, bone density, infection, trauma, heredity



RO IONISIIECTTIC

m Early rloerJJch
- INGANIIRIOIACIC Vertebrae- lipping disk collapse, elongation of

VI disease; osteophytosis of occipital condyles, cervical
inlo)rzicle ver&yee acets bulum, bilateral eburnation of humeral

lrnrlrlr~ extensive OA 1n'5 adult individuals, mostly vertebral; one
individual with knee, foot and ankle OA secondary to trauma
Hunting and Gathering groups
OA ih lumbar region, shoulders, elbows for males
Agricultural groups
OA in cervical, thoracic, lumbar regions, elbow, and knees

Often more sex dimorphic (except Dickson Mounds)




ANUEINHIOC6)

Atlere] aloowy 1n CellifefalE

EXIENSIonN ancfeneicHen of arm limited to elbow: rather than shoulder
(SpPEal thleWihng)

- Ortner (1963) -
OA in distallhumeriis for Peruvians and Inuit
Differentialfusage ofi upper arm in food acquisition

Inuit OA 18% versus 5% in Inuit population

Inuit had bilateral asymmetry

Spear throwing in Peruvians and atlatl in Inuit R arm

Inuit relying more heavily upon hunting and thus provide strong signature



SllatelcINOANeRECioImIociavicular joint
Ny pPEtBRY CINUEILOIA tUNErOSItY!
iElyeudng?

AtlatiFeloewy;

emrlles -




REINSTIHEESHHOS0)
UpPERNRNOANRMChzicana VIISSISSIppian groups from Alabama
DIStINOUISHECNEE Je NI DOW: anadl arrow
Al REGm At elloow
pevReEREITowiaifectsishoulder and elbow in both arms
NeWEdNIIghErpre svalence of R elbow OA
”~_.
Seme: groups show: symmetrical pattern
Arizona ac rJLLlJELJr? ISts| using both arms to grind corn
affected mail male:‘



PANSIICOES (1S
VIEteEelgelySISIe 2SN atiVESAMErCan populations (published studies)
— TEVIEWEWREVIBENCEN 0K OA inishoulder, elbow, hip, knee
—  Difficuliserconperer stiudies lsecause of lack of consistency in methods
= NGNCIESIMEIaeRShip tersubsistence mode
T agpcuwalistsiewer in wiists and hands but not all foragers high
| elbowrandtknee are most frequently affected and have most
asymmetrical invelvement
hands, ankles and feet are seldom affected in any populations
sex dimorphism is mixed



WSISIENCE ECONOMY
013 franm “cliefeflplef, emg, anadl back-hreaking stooping” (Cockburn et
_lﬁ/ﬁ) IYIOIESIZEC J 0 cause more OA in agricultural populations

Wally nerclegigorEonsistent relationship

JUmEIRNECYASIOVS), 1960)

QAN thErappenaichia J"ggon fiorfa range of populations

- Agriculttyelists' activity limited to g ﬁying season and so OA less prevalent?

- Inuit peoples subject to manual labor year round and so prevalence is higher?

Not the type of labor but the duration of stressers versus recovery time

Cohen and Armeleges (1984) 8 of the articles discussed OA prevalence

reports not standardized in terms of aging methods or OA reporting so difficult to
compare and conclude any specific pattern



epLlar condiven in studies of activity in bioarchaeology?
SN SRHENTIOSTE commppaiiolegy after dental disease in most collections
— REIAUVEIVAEESYRONIIAGNOSE. EWJLJJFJ gross;examination
RICH CliIcAl Nt
DERNEdErconaition With secio-cultural implications
ZioVielgs cnvyinieloyy lrJFWHELH activities (?)
CES Ol Enfor
Considered imreversible and progressive
Non-speciiic rhagnoy- C criteria
Non-specific etiology.
Over-emphasis on bone

However, Merbs study on spondylolysis an example of how osteologists can
help advance understanding of a condition through careful study



DIEWOSHCCHILEN cliniciansiinimodern populations
POOIRUGEIST amrlmg Ol NBWASE f£ [ISS elates to bone surface
SOIUISSHERCHEIUESIEINENIONY/ morl cations diffierent diagnostic criteria

ClinIcIans CalBISEENI0NE Durrace, oSt Ists cannot see bursa




RHnEyANTUENCENromimecnanical stressiand physical activity?
SUGIESREINIOEEINO doCHMENtEd BCCUe Je”rbr al groups:

— ungNRNHEISICENSEd changes in hips, knees, vertebrae
atic tools

— SIMIISMBEITICENONS (I WOKKENS! US ng pReul

. COueRMWEIKErS and weavers- hands

—  TarmersskneEEs anarips, back
OWEVEY, Can YOURWerk backwards?

If miners have distinctive changes do those distinctive changes mean
someone was a miner? ldentification of an occupation tricky

Doesn’t always work- weavers at Spitalfields did not have any higher incidence
of OA In the hands than the general population

Relationships are NOT consistent nor diagnostic



Qorlyigs
Aplylasis= fusidiraiveagice)
i mob]h[/)

'rrruur
Pittingl or rerelicdconiol oomﬂjr face indicates cartilage

nas falled - _
Ing, eburnatien, and groeoving indicates failure of
articular cartilage: but continued use ofi the joint

Copyright Keith Kasnot 2004



S[IEIREYIBINSIS

SEPEIEION oI tE VErEnraielal ancn ( /pe of fracture)
URIGUESONIEEINICIINICS

MOSt commpninNnicdle a_dul't%ooc heals'in later life

L5 mesisecEimonsiie andis a bilateral defect

excessiveNmechanicalNoads over a long duration (high frequency in
manuallanererssand footnalll player

cturalfeharactenstics; influencing development of spondylolysis
long ‘pre-arcuate’ spine

Inclined superior sacral surface

lumbar lordosis or scoliosis

superior sacral articular facets with minimal curvature and depth
size of articular facets

spina bifida




S[IENEYIBIISUIESIS
cieIgsENdyIelicHiRCIERVErEnal body below slips anteriorly
MUSCIESNIGEIERSianaNntervertehral disks often prevent slippage

INFONIYAERAPPIMEICHEC e ichiaeologically iii there are other changes
UCH asplipEIpef thet matehrupron both surfaces

FHIENSPINBUS precess in lower cervical or upper thoracic
sion or hyperflexion of the neck

scapul retraction teward spine while raising rib cage

shoveling heavy: soll




\Vertebral IDJD

S|9EIEYIBINSIS Compression: EFractur Schmorl’s Nodes



\Vertebral IDJD

VEIEWIAINDYDNNOSt commoniy stidied 4
IHORsIIEEyISHINVARCIERENUIaRS (Elliot-Smith and Wood-Jones)
1990 Kigenre n

SmMphasiZzEEiegETEIght-earing and tra
1994 BiidUES

NW AlabamearVier anad O ,!

ghestiincidencerini lumbar region (a'ommon pattern)
high incidence inicervical region could indicate activity
most significant fiactor inf pepulation comparison is methodology
1994 Lovell
Distinguished lipping, poresity and eburnation in a detailed manner
Fragmentary sample meant limited control over age and sex

ma over activity



EnEs nVoE
S IESTOERdOMINanEENGStEGYENIC stimulation caused by Aorta?)
Y anlasis cinlef | orrJoJJs
- comipen BEWYEEn C
m ower G fiiected than upper (T7-T9)
i ‘ ire vertebral column
®
Vobility:
. thoracic less afifected due to greater freedom of movement
e to more restricted mobility

Mechanical loadi

more common in cervical and thoracic if burdens are carried on the head
(Harappans)






IEIENCENIBUT ACTVILY

Meros ( EMeNasIZEGNIALENAWAS ol

e Explaineadl as

JZFBrdees 18




Nep=Rziiriologjiezl Arieuleiesiilg anges

EACELS

rleljizl gogit

ficuiteRseit outactivity levels from habitual postures
FACELS GV r—omrllrmge; f e convineing than those on femur, tibia, talus

found as far pack as Neandertals

nuscle insertion sites caused by chronic mechanical

humerus, radius, femur, tibia, MC. MT, phalanges
irregular floor, smooth margins
rare- high frequency in War of 1812 soldiers (along with Schmorl’'s nodes)



-

Nep=Retiriological © L Attachment Sites

ERUESOPALAIES -
e*bn, igemenitand muscle
S

| (<o rJ"FJQS, rough PAlChES oK esteophytic growth

E cnmole— X @SUOSES 011 radial tulberesity where biceps
PrachiASESN(eRIMER flexor ei the elbow) due to
carrying h 2NN EEES?

Excessive walking and running can lead to enthesopathies
at posterior calcalneus (achilles tendon) and plantar
surface of calcaneus (adductor hallucis)




1989) on 140 markers
ORI ONEIFSTIESS

L ocate markers on numan skeletal materi
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