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IntroductionIntroduction

Immense value that possibility 
t th irecovery  at the crime scene

Barefoot in developing 
countries like India

Establishing personal identityEstablishing personal identity
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G 1904Gayer (1904)Conduct a detail 
of Footprint

Robbins (1978), Kennedy et all
(2005), Krishan (2007)Individualization

Robbins (1985,1986),
O P Jasuja (1991)Estimation of stat re O.P.Jasuja . (1991)Estimation of stature
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Provide no. of foot length/stature for 

various populations Robbins [1984,1986], Barker and Scheuer [1998], Topinard[1976], 
Martin [1928], Martin and Saller [1959], Pales [1976], Jasuja [1987]

Multiplication factors

High estimation error

Robbins [1986], Jasuja[1987], Sharma et all. [1978]

High estimation error
Krishan [2002], Jasuja[1987], Sharma et all. [1978], Philip [1990], 

Ozden et all. [2005]

Mixed population
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ObjectiveObjective

E ti ti f t t f i di i fEstimation of stature from various dimensions from 
footprint and foot outline in an endogamous group of North 
IndiaIndia.
Compare the reliability of stature estimation by division 
factor method and regression analysisfactor method and regression analysis
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22..1 1 SampleSamplepp
oo 1040 1040 adult male Gujjars , adult male Gujjars , 18 18 –– 30 30 yrs.yrs.
oo inhabiting the Sawalik hills and adjoininginhabiting the Sawalik hills and adjoiningoo inhabiting the Sawalik hills and adjoining inhabiting the Sawalik hills and adjoining 

plains in subplains in sub--Himalayan region Himalayan region ((16 16 villagevillage))
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•• GujjarsGujjarsjjjj
•• appeared in Afghanistan, Pakistan andappeared in Afghanistan, Pakistan and  

northern India northern India 
•• Endoganous gr. strictly marrying within own Endoganous gr. strictly marrying within own 

castecaste
•• Sedentary and agriculturistSedentary and agriculturist
•• Habit of walking bare feetHabit of walking bare feet
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22..2 2 MethodsMethods

Sj. Clean 
the solethe sole

Cyclostyling ink

Footprint Foot Outline

10 measurements 8 measurements
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LandLand
markmark

DescriptionDescription

  ptepte Mid Mid –– rear heel pointrear heel point

mt.mmt.m Medial metatarsal pointMedial metatarsal point

t lt l L t l t t l i tL t l t t l i tmt.lmt.l Lateral metatarsal pointLateral metatarsal point

cc.mcc.m Calcaneal concavity medialCalcaneal concavity medial

ctu.lctu.l Calcaneal tubercle lateralCalcaneal tubercle lateral



Material and methodsMaterial and methods

MeasurementMeasurement Foot outlineFoot outline FootprintFootprint

DLADLA √ √DLADLA∗ √ √

BLBL∗ √√ √√

TT-- 1 1 lengthlength √√ √√

TT-- 2 2 lengthlength √√ √√

TT-- 3 3 lengthlength √√ √√

√ √TT-- 4 4 lengthlength √ √

TT-- 5 5 lengthlength √√ √√

BreadthBreadth  at ballat ball √√ √√

Breadth at heelBreadth at heel √√ √√

Toe Toe 1 1 –– 5 5 angleangle √√ √√

Big toe pad lengthBig toe pad length -- √

Big toe pad breadthBig toe pad breadth -- √
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Technique involvedTechnique involved

Correlation EstimationBilateral asymmetrical

Paired t-test Kerl Pearson 
correlation

Division factor
Regression analysis

difference 
between left and 
right side within

correlation 
between various 
length/breadth

estimation of 
statureright side within 

an individual
length/breadth

with stature
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ResultResultResultResult

• Highly significant correlation in foot length (0.82 – 0.87), P < 0.001

• slightly high correlation in bread at ballg y g

• low correlation in bread at heel



ResultResultResultResult

Stature = a + bx



ResultResultResultResult
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DiscussionDiscussionDiscussionDiscussionDiscussionDiscussionDiscussionDiscussion

•• Prediction of stature may be an Prediction of stature may be an 
h bl d lh bl d lunachievable and unnecessary goalunachievable and unnecessary goal

•• Age control is use in this studyAge control is use in this studyAge control is use in this studyAge control is use in this study



DiscussionDiscussionDiscussionDiscussionDiscussionDiscussionDiscussionDiscussion
Compared with RobbinsCompared with Robbins

•• Larger value than RobbinsLarger value than Robbins
•• Separate Lt. and Rt. FootSeparate Lt. and Rt. Foot

Si ifi l fSi ifi l f id bil l i lid bil l i l•• Significant leftSignificant left--side bilateral asymmetrical side bilateral asymmetrical 



DiscussionDiscussionDiscussionDiscussionDiscussionDiscussionDiscussionDiscussion

•• Avoid interAvoid inter--observer error while observer error while 
measuringmeasuring

•• Avoid intraAvoid intra--observer errorobserver error•• Avoid intraAvoid intra observer errorobserver error

•• small mean errorsmall mean error ((33 2929--33 4747)) that morethat more•• small mean errorsmall mean error ((33..2929 33..4747) ) that more that more 
reliable than the othersreliable than the others  ((33..86 86 –– 44..6666))  



DiscussionDiscussionDiscussionDiscussionDiscussionDiscussionDiscussionDiscussion
Division factor/CorrelationDivision factor/Correlation

•• Consistent with other studyConsistent with other study
•• Linear and close relationshipLinear and close relationship
•• Extreme high correlation from length measurement Extreme high correlation from length measurement 

((00 8282 00 8787))((00..82 82 –– 00..8787))



DiscussionDiscussionDiscussionDiscussionDiscussionDiscussionDiscussionDiscussion
Regression analysis Regression analysis 

U d f i d O f b t l lU d f i d O f b t l l•• Under of min and Over of max. but mean value are close Under of min and Over of max. but mean value are close 
•• Mean error of division factor quite higher than regressionMean error of division factor quite higher than regression

C l ti i i t dC l ti i i t d•• Correlation in various measurements, accuracy and Correlation in various measurements, accuracy and 
applicabilityapplicability



ConclusionConclusion



Conclusion 
• Footprint and foot outline are utmost 

important in forensic examinationp
• Strongly relation and better reliability 

di tiprediction
• Also careful about populationp p



•• Application in suitable situationApplication in suitable situation
•• Sex and age controlSex and age control
•• Endogamous populationEndogamous population•• Endogamous populationEndogamous population
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