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1. I am Harvey VanHoven, Forensic Chemist with the Monroe County
Public Safety Laboratory in Rochester, New York.

2. In connection with my activities and research as a forensic
chemist, I researched and published a stUdy entitled "A
Correlation Between Shoeprint Measurements and Actual Sneaker
Size." This article appears in the october, 1985 Journal of
Forensic Sciences (Vol. 30, No.4, pp. 1233-1237) and was
reprinted in part in the book "Footwear Impression Evidence"
1990.

3. According to illy study, shoeprints of all major and some minor
brands of men I s athletic shoes size 8-1/2 should measure
between 281 nun. (11.06 inches) and 296 mm. (11.65 inches) with
a standard deviation of 1.5 rom. Shoeprints of a "Converse"
athletic shoe size 8-1/2 should measure 287 rom. (11.30 inches)
·to 296 rom. (11. 65 inches) with a standard deviation of 1.16
mm.

4. As I noted in my study, shoeprints made by minor brands not
inclUded in my stUdy should still fall within the range noted
above.

5. Consequently, based on my research, training and experience,
a footwear impression measuring 10-1/2 inches to 11 inches
should have been made by an athletic shoe between a men I s size
5-1/2 to 8. A men's size 8-1/2 athletic .shoe should make an
athletic shoeprint measuring between 11.06' inches and 11.65
inches (281-296 rom.) providing the toe and heel are well
defined and the measurements are accurate.
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TECHNICAL NOTE

Harvey VanHoven. 1 B.S.

A Correlation Between Shoeprint Measure!T1ents and
Actual Sneaker Size

REr~CE: VanHm'cn. H.. ".4. CQ(tt1atkJn Ikt.ren Shoeprlttl Munu-elDetttJ and Actual
Snuker Slut" Journal oj Forer4ic Scietlces. JFSCA. \'01. jO. ~o.·t Oct. 1985. pp. IllJ-I2.11.

ABSTRACT: An~' eorreJation of shoeprim to Ul~kc:r size mun first bejin with an e.umiution a(
sneuer mc:3SUremc:ms and their relationship to rneaker sizto Once this lu.s been establishr:d. the.
relationship bc[l\'een mea.lr::~r me ~d ~hoeprint me:1SUremenU in 'I'3riOUS :ttl:iving rurl:lC=:S QtI

be eJtamirll:d. The purpose then. of this paper. is to form !lOme: frame of reference to equau: shoe~
print to sm:aker size.

KEYWORDS: forensK: science. fooc:prints. foor.oc:ar. shoeprims. sne1l<er size. footWear measure·
menu. lr:~ patterns

The forensic science field is almost Ctlrnpletely devoid of information on footwear measure­
ments. The idea and related data of correlating shoeprint measurements to sneaker size: is
noted only in work done by Cassidy [II. Therefore. before data collection. the manufacrurers
Q{ the most popular sneaker typel were contacted to eHet inCormation and possible data inpUt.
The most helpful oC these manufaaut'eT'S 9r';S Converse Headquarters in MilSSilchuse:tts. who
supplied actUal standard ouuole patterns on their one·piece basketball sne~er.

The constroetion of sncake~ C2n be broken down into three types. The one'piece molded
sole has now l:!ccome the ~ost: pn:nlent tread type: on the market. The [WOo-piece sole design in~

corporates the"addition of an outer snip a.round the sole called the foxing. The third type of
conSlruetion is the three·piece design. which adds:l toe and heel cap to the rV.'o-piece type.
The. third type e. prilJl2rily found on the Convene All Stu" and Nike bcletb.1I meakm.
These ~ifferences ~n design could have an e~ecr on the" measurement values as will be pointed
OUt later. ""'"".

D.... Coll<dJoa

AU of the data. e:\cept the Converse StiiOllard Pa.tterns provided by Converse. were obtained
by me3.Suring sneakers in va.rious shoe outlets, An anempt at measuring ten snea.ken of e2ch
size from the vuioos manufacturers was made. although sometimes. bec:ase of nock availabil·
iCy. this was not possible. Approximately 450 sneakers .....ere measured and the Gat::l recorded.

Recti'led (or pUblica-tion 15 Sept, (%04; mUed rtWIuscript rettived 25 Ian. 198.5: :aetepted {or publica.
tWJn 1! I..n. 1985.

IFOl'tnslc chemal. Monroe County Publlc S.a.fety Laboralory. Rochester. NY.
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Size:; and types of snC:::lkers .,l,;ere ..:hosen by frequency ~e~n in rhe l.1boraror:. most popubr
model~. size. and r~"pe most likely (0 be seen in forensic s..:ience work.

Dl>cussion 01 DaU R<sulu

In discussion with production personnel and in actual field meJ.Sun:ments. it was noted that
there is some variation in me:lSurements lot to lot :lnd pl:lnt to plant. In addition. the fo:r;in'S
and toe c.J.ps were not alw.J..ys uniformly positioned. which eouid affect the mC:3Suremen! \"Jlu~

from one sneaker to another. In ~pite of this. the datJ. Con fanned quite well to a str.lighr-line
plot indicating J. uniform progressi.,"e enlargement of all me.::LSuremenrs with size incre:l.Ses.
HO\l.·e\,er. the width me:l.Surements increas.e:d so slighrly wirh t:ach h:llf size, th:1.t the m:lnufac.

turing de\'jJtions often .....ere gre:1ter. This gave rise to a wide r.t.nge of size possibilities for J. 'ipe·
cifk measuf'l:ment. Then:fon:. it \I.'':l.S concluded thilt the width measun:ments \'med tOO much
to be usable as .1 size prediction. unless the type of sn~1ker making the print is knou;n. Ti":e
length measurement [he'n is [he mo~t valuable"for predictmg the possible snea.ker siz:.

Table I coesists of the values u:sed to plot the graphs and their standard de'o·;atians. As you
will note from Fig. 1. there is a spread .lmong the brands in relation to a specific size. Tne Adi­
das most closely paralleled the Converse St:mdard P:merns. while Nib: ran about a h<llf size
smaller in tread pattern. The Puma r:ln about ... half size larger thali the standards. The Con­
verse All Star \I.·as the largest. but. if you subrn.et for the contribution of the three-piece con.
struction ( - 4 to 7 mm). it falls very close to the Converse StJ.ndard Panerns and the Adidas. It
was found that the Converse All Star foxing 3.nd toe caps were considerably luger than those of
~ikc:. For measurement purposes. the roc C:lp 1Io'':l.S included (contributing up to 5 mm), 3.S wt'll
as the foxing (contributing 2 to.\. mm). but as the heel cap usually did not extend down to the
heel edge it was e;r;cluded. The rn~ight-Iineplots show an average 4-mm increase in length fat'
each half size increase.. Fot' any given length measurement. there is approximately a two size
spre.a.d giving rise to a.pproximately ::!:: L-Slze deviation in the size pz:ediction (Fig. 2).

Fo<ti;n t...,d Inf1D<t>ces

This dan. is from U.S. made major manufacturers (although Adidas is made in Europe. it
was included because of its consistency ",ith U.S. made brands and since it also is a major
brand name). The: large influx of foreign imitiitioIUi of major manuiaetun::o' patterns and the
large numbers of foreign made sneakers on the: market were also investiga.ted. The prescnC'e of

-ttlcSc" fOfei~" pfOduCts mak-es the identifiCation of a s~"1fic Sneaker brand'. except" foraSelea:--­
few such as the All Stu. almost impossible. The hemngbone: pattern prevalent on some Nike
and Adidas models appeU'S on many foreign treads. Twu very popular imitators of this pattern
(the: Pony mule in T;tiwan and the: Tr.u made in Korea) were spot·checked and tlleir length
meilSU~me1JC5 were less n:li.a.ble. Although (he qu:L1iry control or the foreign creads ~ often
not a.s good JS [he major U.S. manufacnm:n. the ones we tested fell within our data .lnd J.S

such were usable: for size prediction informacion.

SbooprlntS~ Effect

Thus far we have: discussed the sneaker measurement to sneaker size. This same da.til. is J.p.
plicable to sneaker prints in dust or on paper or ca.--dboard. As we have observed in our labor.a.­
tory, these type3 of prinu h.ve virtUally the sa.me measurement as the sneaker. Whee the
priDts are in mud or mow and the prina have been C~t. there can be some vanati<'n. Prims
made in fre.s.h wI:! snow md measured directly can give measurements that coincide wl!h
sneaker measun:menu. However, c:lSrings submitted to our laboratory were found to vary .J.5

much as: 4 mm oc 1/2 size. This should be kept iD mind when using the graphed data. in relation
to east prints..
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TABLE I-L""M" ,"r~u1Tmrnu.mel 3'~mlunJ d.: ..Ju,iUlu lIll;'I'tl '''''l,illf' bnmJJ II' slI,."A"rJ.
Z

'"0
Converse All Siu !'una Adkhu Cunvc:ne SI'IlIJ~nJ ..... ,h:rn

<
Nit\: m

Z.
Range, A'I:, S'd. ROInjtC, A,I'" S'd. IboKCI """g., Sid. Rant:c, Ay~., Sid. Hall~l:. '\\K·. Sill. n

Siz. mm mm Dc". mm mm Dcii'. onm nom Dc\'. mm nom OCY. lUlIl U.:\,. 0
11I11I "Dm

6 172-275 273.5 1.08 271-272 271.5 D.511 ... ... ... 267 .. . ... ... ... . .. S;
6.5 1n-27'1 177.5 D.9l 17~-276 27-1.8 0." ... 271.0 0 271 ... . .. 2M-no 2b7.CJ U:12 ...

is7 281-286 2H2.2 1.48 276-280 27l1.9 Ub 277.-27'1 277.8 0.79 275 ... ... 270-175 Hl.'} 2.JJ z
7.5 2ll5-2llll 286.0 1.'5 280-285 2llJ.2 1.99 280-28J 281.-1 l.J5 27'1 ... ... lH-276 175.2 O.7S ~

8 189-191 290.1 0.88 188-290 289.5 0.71 2/ll-1H6 28~.9 0.99 2&l ... ... 282-185 lH.1.l 1.0.1 ~8.5 29l-296 29-4.7 1.16 292-295 29l.2 0.92 188-192 189.6 1.51 187 ... ... 2tll-2tl7 2H5A 1.01\ m
9 297-JOO 29f1.b 0." 295-19/1 N7.J 1.06 291·296 293.9 1.10 291 ... ... 2tH M 2l){) 2RIU 1..17 m

Z
9.5 JOO• .J/)4 .lOI.8 1.40 JOI-JOJ .101.1 0.57 2%-29"J 197.9 1.25 295 ... ... 1IXJ_ll)1 21)0.2 llA.J

"'10 J05<lOll .lOb. I . ·L.hI J05-.l<JO .105.5 0.5.1 JU2-JO.I J<lJ ..1 O,t:Il) .100 ... ... 2')1 -2'JCJ 2"~.8 2.hh '"0
10.5 J09-JI4 JIO.o 1.51 Jffi·Jl1 JIU.2 O.7Q ... .108.0 U ll).j ... ... 21}1·JlIJ .111O. IJ 1.IM m

"c.J I
II JI04-J17 J15.0 a.til J11-315 JIJJl 1.17 JOO-JI J JIO.O 1.10 lU, ... ... JOI-30-1 .Iu2.5 l..!lJ "11.5 .117-l11 ll8.b 1..7 .118-.12.1 .120.5 2..18 ... ... ... .11J ... ... ... . .. z...

(J"l 12 Jll-JlJ J22.8 0.96 321-J2-I 321-" O.ll-l J10-JU J20.8 0.71 .111 ... ... JIO-J 1·1 J II. 7 I.tl-l ,.
"'\.l 12.5 ... ... ... ... ... ... ... ... .. . .121 ... .. . ... ... z

"IJ J28-JJl JJO.8 1.40 ... ... ... J2b,l29 .127.1 1.29 .12b ... ... ... ... "'z
m,.
'"m""'N
m

'"w
'"
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Other Cootribu'ln& Fact....

There an' other factors that may inOuence print measurement comparisons and as such
should be mentioned. If the print mC:3,SUrtments are done from photognphic negatives or
prints. it is imperative that che camen be centered over the print. This may be checlc.ed by
measuring the sc:JJc at each end. The weather milY alter the print dimensions either by shrink:­
age or expansion. Fma.Uy. the medium .md technique used to cast il print could have an influ­
ence on the me2Sun::mc:ct.S.

Cooclusloa

This srudy encompz.s.ses data from the major U.S. sneaker manufacturers. AJ the siz~ are
fairly standud iD [he U.S. industr)'. the graphed dan should be sufficienl to predict a possible
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sneaker size. The major fo~ign m:mufac:urer's data 1,l;as also induded, and ~\'eral other for·
eign brands common to discount stores were spot checked. These fon:ign brands all fall within
the gTJ.phed data. and as such. the sizes of these brands .....ould be prediC1J.ble. Whether there
J.rt' some other f('reign brands that might fall outside the: data range is unknown. JS the st::m·
dardization of foreign me:lSuremems is unknown,

The data applies only to sneakers. a.s other types af footwear were nor 5tudied. The Foorv.·ear
Industries of America publication. "Tne An and Science of Foor\re:ar Manufacturing."
describes the gnding and sizing systems used. in the footwear industry and may be helpful in
further study of boots and shoes (Footwear Industries of America. 3700 ~arket St.. University
City Science Center. Philadelphia. PA 19140).
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Othu Contrlbutin& FlIC1OrO

There a..rc other faeto~ that nuy influence print measurement comparisons and as such
should be mentioned. U the print measurements m: done from photographic negatives or
prints. it is impcr:ariYe that the came~ be ;:entered over the print. This may be: chcd(cd by
measuring the scale ilt each end. The weather may alter the print dimensions either by shrinK.·
age or expansion. FlD311y. the medium .md technique used to cast 1 print could have an influ­
ence on the measun::meots..

Thu study encomp~ d.au from the major U.S. sneuer manufacturers. As. the size-s J.~

fa..irly standard in the U.S. industry, the graphed d;m, should be sufficient to predict a pos.sible
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