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ABS'l’RACT Puıpoîc: Thi$ work wm desıgned to establish ıhe 
dıgital îcngth pauern and ıhc foımula in randonıly seiccred sampk 
populacion. Metbodı: Digiı lengths of 700 subjeeb (.311 mnle and 389 
female) wcrc measured on ıhe palınar surfacc. uiing vernicr eullipcrs. 
Rcsulb: We found thaU (he (hird dıgit was the longeU arxi in (uın came 
ıhe founh, second. fıflh nrxl fırst in nur study pvpulatîon. The digiial 
formukı was as 3>4>2>5>l for buth hand. The diviribulion 0t and > of 
2D:4D raim shûwed thai around 359 of the female population exhibited 
(O 3>2>4>$>1 digîcal formula. aı opposcd (o kss (han oııe founh in 
malcs. Conciuvion: Wç bclieve ıhat (be environmentAh occuplionaJ. 
Iiabitual faccorı may play as much role as the geneiic clements and 
further studıes should be earried out in variûus pnpulation of different age 
gınups and oeeupations.

Antropoloji, 2004 (IS): 15-25

KK3' WORDS: Digital foımulae, 2Q:4D ratio.

KADIN VE ERKEKTE PARMAK UZUNLUKLARININ 
VK ORANLARININ MORFOMETRİK ÎNCELENMF^İ

M
OZKT Amaç: Çalınmamız rasigdc seçilerek örneklenmiş bir 

toplulukla prmak uzunluklarım formülünü ortaya çıkarmak umaeıyln 
yûpılmtnctr. Mccod: 7{X> kişinin pamuk uzunluklun (311 erkek ve 389 
kadın) palmar yüzden vcmıer kumpası kullanılarak OlçÜlınUntur. 
Bulgular. Çalışma grubumuzda üçüncü parmadın en uzun olduğu, bunu 
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dördünvO, ikinci, bejinci ve birinci pamakJarın ukip eteiti lespiı 
cdilnıi^lır. Her iki elde de parmak farnıülO 5>4>2>5>1 dir? 2DJD

oranının S ve > darılımı ıiKCİcnıîitındc. kadınların inde

3>2>4>S>I olan parmak formülü, erkeklerin İM ünden daha azında 
görülmekledir Sonuç : Çevresel, medeki ve alışkanlıklara bağlı 
fakıorlerıiKİe gendik eikenlcr kadar rol oynadığı düşünülmekle ve hu 
koniKİa daha kapsımlı çalışmalar yapı1n>A$ı uycun görülmekledir.

Analılar Kelimeler: Parmak lucmülu. 2I):4D oranı.

INTROBÜCnON
İn his popular classtc hnok •■Hand<*.  Juhn Ruksell Napicr (1993) 

cmphx%ized ihe imporlance of ıhc tenglh of dıgıls amonc olher uniqıse 
clıar^sderisiics of ıhc haıxJ; İlke ıhe shape and pcO|Xirtk>ns. ners'CS. bones. 
fingerprinU. gestures and handedness. He siaied Ihal ıl Ihç digils 
coniinued lo develop aceording lo ılu.^ tNi5İc pailcrn in embr\x>. ıhe digiial 
formula uxxıld be xymıneıricAİ, like 3>4 « 2>5 =1 and noied ihai ıbc 
dıgiu cvolved differeniial furKitons in later life and ıhc formula changed 
(Niıpaer, 1993).

When (he hand laid on a flai surfaee. ali tingers side lo side 
(adduded). il is apparenl üıal Ihc ihumb (İD) ıs shuıier ıhan (he lıllle 
fınger <5D). ıhc nnddic (.3D) ıs unequîvocally ıhe longest uhik ıl>e 
kngths of ııxlcx (2D) and ring <4D) fıngcn differ quitc coasıdcnıhly ftum 
person lo person.

Accordıng (o Le^is (I9S2). ıhe dicîlal formula shoued a sexual 
dimorphısrn: malcs wiıh a single most frequenı digiial formula 
(3>4>2>S>l:69.69E> and femaks wıih iwo almosi cqually freqııen( 
formuUel3>2>4>5>l: 44.1% and 3>4>2>5>1: 42.3%>.

Sapıcr (1993). also menlioned a scKually dinıorphic paiıern, ıhai a 
lung indev finger was a clıaracierisik of femaks. .Manning el al. (1998) 
presenıed cvidence ıhai a longer sccond digiı ıhan foorth more 
coınnxm in fernales uhereas a longer founh digil ılun seeocKl more 
common in maks. They showed scKually dımorphic paıiem of 2D;4D; in 
males n>can 2D;4D«0.98 (longer foutih digil) and in females mean 
2D:4D=IXIO (boıh equal or longer socorKİ digil). and elaîmcd thai ıhıs
paiıem wax prv^em from al kası ag< ycars, probably csiabli^hcd in

(Manning el al.. 1998). They uluı hUicd ıhal ılve low %alues of 
2D.-4D in »he righı band uere a$sociaied uiıh high sperm numbers aiid 
high eonceniralion of lettosteroAC ın males aıxl high valucs of 2D;4D 
wcre corrdatcd wıih high eoncenıralion of luieiniztng hormonc. 
oeıirogen and prutaeıin in men aoJ u'omen(Manning el al.. I99S).
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In ouı work. we iricd (o C5tat>lishod (lıe diciial length pcicm and 
ıhc (ornıula« alto cxpk>rcd ihc poshibk %cxual dinx>rphı$!n ın talio 
İMMU'cen (he Icngih ot socond and fourth digiL in our rAndomly seketod 
sampk populaiion and compaicd uur Tındings wiih (hose of other 
invcMiliealon».

MATKRİAL AND ME1HOÜS

Digil Icng1h> werc mcAturcd in (bc ııghl and kft hands of 700 
subjccıs u'ho voluntccncd for ıhi$ sludy. Iberc *erc  .111 nuks nnd 589 
femaks. ali of whom wcrç ıhc Haculcy niember*  and sıudcnis. Tlıc 
disiritMilKKu avcoeding lo tex nnd ngc groupt are shown in Tabk I.

Digiu werc meatured on (hc plmar tuıface of (he hand, from (l>e 
moM pioKîmal linç of ıhc batal crease of each digiı lo ıhc tıp, u^ing 
vernKU callipcrs by ıhc $Ame invcsiıgator. Wc meaturcd all vüitabteı bj 
mnı. Kepeated mensuremeol ttere dor>e on ninety five subjccts -sekcicd 
at random- at to asccnaın (İte reliability of (he measurements.

I'oc tutiuical siudıc^. wc uted One Way ANOVA. Sludenfs l test, 
Paired ((csı and Chı-M{uare Ictl.

RtSUI^TS

Of (hc 700 subjcclt. malcs wcrc numbcfcd 311 <44.4<*)  and femalcs
389 <55.6%). The deiailcd ımorma(ion on 
l>2rcentagct are given on Table 1.
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Tablc 2 :çIk>ws (he nuxımurn and minimum Icngtbi ol' each digil 
(righı And left hnnd) (o^elhcr wxth meun ± $0 vAİue& te^urdlcM of 5xx. İl 
’Ads apparent here (haı (be fourih and fiOh dıgıts wcre lun^'er :n (hc rij^hl 
hand at 72.12 ± 5 JO ri^lu lo 71.64 ± 545 kû. 3IXİ 5b.4S ± 4.97 righl la 
5S.W ± 4.96 kt'( for re^peecivc digîls (P<0 001 lor bath). On ihc oihcr 
hand, when Ihc dıgıU’ knglhs wcrç comparcd aaMrding (o scx ın Ihc
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richl and kfl hands lîıc dıtlCfCRCC *45  SCOÜMkAİly mcaningful (pcOJOOlb 
ıhc Icngiht of digiu in feınılo w€ic ibortcr in bıxh bands (Tablc î>. The 
Icngihv of fcurth ind fıfth digits orbolh sexe3 sıgniftcıntly longer in 
ıhe right hand ıhan ıhe Icfl (p<OXK>l). As (ar as the kngth of second digil 
in cither hand is concerned. there u'as no Malislically ıneanıngful 
diffcrcncc in nulcs, howc^^r ıhc kngih of the sccond digit *xs  longer in 
ıhc rıght hand in female*  (Tahle

TıMelıüinullcctfthıc^fy^iMd kfthy>dyt<wfdJkM9f^5____________

Rijchı lxf<
F&Z}S€f

Hl

Mm» =$P
51551453

Mtn.-Mat. 

MJ6-6527

M<mi t SP 

512314/17

Mifi.» X1û(.

39.<W-6$.7O >n»$

2n4 5424-m? 70J2±S.I2 $S42-»R/4I

)f4 77J*t5z47 6153-9420 T7.7O i 5/» >CjM

4th rıjîtsjo 56ir2-$9.9) 71.61 ±5A3 55.T3-88.72 <njCOI

5th 5$>48r4.97 <8<Mt4.96 41.18-78.75 <0401

705915/W

59.91 - 766)

•Stu4<nt’$ıı<M

Tabi» 3: IçıgıK^ jrf nihı m! kO MfKh, mık md femık

Ferrük
FlRpCT P*

I >1
Rtjhı 
UK 
P-»

Moft
XiSD

MiJn
X1$D

54591352 
54A3 1 3/*4  

>005

43.771 357 

43.721 342

>005

<0001 
40001

2 ad

3rd

4a

kl^t

Uft 
P

Kirli 

lxf: 

p

KlpU 

Uf:
P

7)67± 450 
T3jSte45l
2fl2J5_____

815**429  
81ZjO±4.74 
>005

75.7te 456 

75j4te4,*»  

<1)0) I

675613.91 
67511364 
<001

74.T3t d.îO 

7459t40« 

<005

6920=401
6353=405

<onoı 
40001

<o/x*>
•cOOCll

<Û/Xll
<û>yi)



19MOKPHOMrrRIC $nîDY Of THE DIOTI AL IJ-NGTH RATTERN ANT) 
ratk>s in normal men ANI>WOMF\

5 ıh

Uft
R

61.791424 

612514.19 

<»001

553 3t 3.78
55/f(H 33ü

<UJOÜI

••Px*fc4töcn

In Table 4. ıhe mean valucs of ıbe lengıh ûf digiu în fivc dîfferenı 
agc groupi ucie given for Ibc righl and left hands, regardless of sc.\. Iı 
feaıuıed sonıc întcrcsiing valucs as follow: (1), Thcrc was staiistıcally 
mcanıngtul diffcrciKc betuoen Ihc tengıh of seeond nnd also lifılı digiu 
only İli ıhe righl hand. \4-hcrcas ıhc sa»x was seen beıween ıhc kngüı of 
ıhc thırd digiu in boıh hnnds uhen five uge groups wcre compared 
(p<0.01) (2). The mean lenglhs of digiıs fnu, sccond. thırd. tounh and 
rtflh u*ere  lüngcr in bkh hands in age group 25-29.9 oompared wıih 
oıhcr group (3). Thcrc was a stahslkally mcaningfııl diffcrencc in ıhe 
Icngth of ıhc fourih digits only ın ıhc righı hand of all five age groups 
conıparcd (p<O.OI). Houevcr. ıhis wıs irue for ıhc age groups of 
20-24.9. 25-29.9 nrxJ 30-34.9 uken Ihc lenglh of founh digiıs of bı>!h
hân<h comparcd ([kO.OOI) (4). Tberv wı% a stanstıcally nteanincful
dincTcnee in Ihc kngth of ihc fıtlh digiu bcKwccn thc righl and ihc kft 
lundi. <ınly in agc groups of 20 24.9 and 25-29.9 ({kO.ÛOI and p< 001 
tevpcclivvly} and only in Ihe risk hınd in all ûgo group^ (p< 001).
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Tablc 5. give» ıhc raiio of sevond digit to founh (2I>.4D). reg3rdlc.s$ 
of .«x: as 0.98ıO.<M rangc 0.863 l-l .1191 in ıhe lighl. and 0.97a003 
rangc 0.84915-1 0978 in ıhc Icfı. The dıffcrcnce was highly »ignilicani 
(p<OXH)l). The same raiio (2D:4D) aecordins lo ses was as follo*»-  
0.97a0j03 (nghı). 0.9810 03 (IcO) in malcs and 0.9810 04 (righU. 
0.9910X13 (Icfı) in femaki (p<0XI0l and p<001 respcclh’cly) (Tablc 6). 
The difTcfcnccs heiwecn male-fcmalc and rishı-lcO wcre signiftcanl 
(p<00n.
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P*  rciuh o4<onv<orr tvluccn (n>fc cnd fcnıX<‘i rigk hindi (»tı>kai'M t im» 
r rr>uhcd«>mçcw Uıuccn mile fcnuZo'ı kft hmd» (s^sdenPit ı loJ).

Whcn 2D:4I) taiıos <>f riglıi and Icfı hands werc comparcd in 
diffcnenl age gfoups regaxdt«s of «k (Tablc7): < l> 2D:4D wax Icss ıhan
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1. as 2D<4D. jn ali agc groups. (2) Stalisliı-ally signıücüıU diffe^:nc<; 
(righı-lcft) ın 2D:4I> raiio wa5 sccn in ugc groups of 2(X-24.9, 2S-29.9 
and 30-34.9 (|x0.l)l in ali).
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TaMc 8 ındicuics the dhtribuuon of i and > valııcsof 2Ü;4I) (ri<;hı 
and kn) m diffenent age groups according lo sev. Only in age gf<xıp5 
20-24,9, of 313 Aubjccu: 121 ınakx (S0,7%) and 112 femaks (68.7%) 
shotved in righı hands at oppoM: lo 113 maki (753%) and 105 İcmale^ 
(64.4%> in Icfl hands. Ho'a'cvc? ıhc numhers and pcrccniagcs wc(c lo^cr 
fo: > valucs a$: 29 (193%) malcs and 51 (313%) fcmalcs in Ihc oghl 
lund aı nppoıc (O 37 (24.7%) malcs and 58 (35.6%) fcmalcs in Ihc Icfl. 
The diffcTcncc (i and > nulc-fcnıalc) wa$ ognir>canı as p<0.05 foc bcHh 
fighı and kfl. Fınally. similar lo Tabk 6. wl>cn 2D:4D rauos ucre 
cumpared in dıtlcrcnl age groups (Tnblc 9) accerding lo nwlc-fcmale 
and right-tcf(, only in age groop 20-24,9 ıhc diffcrcncc in 2D:4D 
bclurcn mak and femafc in ıhc righl band was tiaiiMically nKaiiingful xs 
p<O£lS.

Di.srcssıo.N
The (cnn 'digiial formula*  was fiıM inircduccd by Wuıxl Jones 

(1949), and refers lo ıhc reblive Icngihs of dıgils. He slaiçd Ihai 
5>4=2>5>l wax found m largc number of penıadaclyk vcricbraics and 
deseribed by many arlısis and unalomisK a$ ideal hunıan hand (W(x>d. 
19494). h is ckar frem various rcpnrts Ihat Ihc digiial formula is 
somcu'hat consunı as far 35 (he ıhird. fıfıh and lirsı digiis arc conccmcd. 
The places for ıhc Ihırd, tıflh and fırst do noc ehange in diffcrcni 
formulae. bowcvcr as for ıhe second and foorth, ıi îcoks as ıf ıhouglı 
ıheıe is a ccnicsi for supenoriiy. In şomc peopk iı would be 2>4 and m
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oihcr< 4>2. Wood Joncs (1W9) named thcic: as 3>*>2>5>1  annularis 
dominant, and 3>2>4>5>l indcx domiııanl, Hc fıınber argued ihai tİK 
formcr lornwla was of thc simian hand plan. whcrcas ıhc laicr was 
defınitcly non^simian and showcd characlcrisiic human $peciali/atk>n 
<Woo<J. 1949).
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In ouf undomly selecccd Mudy population of nKn and u'nmcn in 
gcncıul. thc Ihird digit wxs Ihe tongcsl and ıhcn in (urn camc Ihc founh, 
sccond. liflh and firsi <o Ihc digilal formülü kx)kcd likc 3>4>2>5>I for 
boih hands. Allitough Ihis »it so in mak?» and fcmukı. Iıou^vcr whçn 
ıhc disinbuiion of £ and > vnlucs of 2ü; 4D ralio (right aryl kfl hands) 
wcrc çnmparcd in ditfcrcni agc groups aecordıng lo scx: >1 value
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(nnmciy 2>4) sccn only 19.3% ai upposcd tö 80.7% of 4>2 on rhc 
riphl. and only 24.7% as opposcd lo 753% of 4>2 on ıhe krt m malc^ of 
agc gruup 20-24.9. İn fcmâlcs lıoucvcr, thcsc ^crc 313% xı oppo^ocl to 
68.7% of 4>2 and 35 6% ûS opposed to 64/4% of 4>2 rt>p^ctivcly in Ihc 
sanıc agc groop. Thç^c nKant Ihal uround 35% of Ibc population showcd 
3>2>4>5>l di^iiol formula in fcmale^. u’hcfvas Icss üıan onc founh was 
as 5>2>4>5>l in malcs ın ıhe agc group of 20-24.9.

Our resuks could u-ell bc inierpreıed âs sunilin lo ıhosc of Lcwis 
(1982) uho ıcported x\iesuncnt$ on hand rddiugnıph.s and Mnicd â digiial 
formula of malcs at .3>4>2>5>l 69.6%. and (wo alnuMi cqually frequeni 
digiial focmulac uf femalcs at 3>2>4>5>l 44.1% and 3>4>2>5>l 42.3%-.

Nnpıcr (I993> had rcfenvd to a Mudy of 8S1 tiuöenış predominanlly 
malc, staiing in 2X,6% ıhc sccond dsgit uxs longer ıhan ıhc fourilı and 
furthcî pouiting oiK ıhal, whcn ıhc fcnulc pepaUtton wa$ rcmovcd from 
ıbc loul. ıbc îcorc wa$ lowcfcd lo 22.2% which mcani ıhal üıe fcmalcs 
played vrcaicr pari in kceping ibe pcrccniagc of long sccoııd digil high. 
PuılhcrrrKKc, in a simılar Mudy of 252 fcmalc MudenU İte quoicd thai ıhc 
fcrocnlagc of ıhc longer sccond digil wat at high a.s 45% (Napicr. 1993).

Ali ıhete abovc mcniioncd pcrccniagcs and inicrprciaiiun ofıhosc in 
Icrmt of digiial fonnula. may xhow ıhai 3>2>4>5>l it of more fcmalc 
charactcnsltc ıhan malc. which b in parl agrccnıcni wiıh our Malıslical 
Cırylings.ai Icast in age group 20-24.9.

Whcn. Ihc raliot hctu'ccn sccond and founh digil Icnglht wcrc 
coıtsidcred. 2D:4D showcd a sCKually dimorphic pailcın as wclL WillamR 
(20Û0) (r:cd to pul forward a link bc(wecn 2D:4D raiio and tcxual 
oricnialiun. M.ınnıng ci fil. (1998) alt» reported Ihai ın men lu\t 2D:4D 
raiio uAs a.\t(x;iaied wıih hıglı sperm counis, high IcvcE »I icslostcronc 
and lou*  Icvels of ocslrogcn ar>d high ralios v^cre corrvlatcd with low 
sperm counis, low tcsioslcronc and high ocsırogcn conccniration. İn tum 
they suggcsıcd a possiblc link hclwccn 2D:4Ü raiio and fcrlilıly 
(Manning el al.. 1998). hurtber, Manning and Bundred (2lX)0) suggcsled 
lhax 213:4D ratio could bc uscful pccdictorof discase prcdispusılion.

İl bas been knou’n foc tümelime ıhal, in vctlcbıalcs //octcMi ot 
genes family fite csscııiial foc limb and gcnılal devcinpmcni; including 
ıhc testes, ovaries arxl ıhc digiu (Heraulı al al., 1997; Pcıehel al al.. 
1997). A$ Kondu el al. (1997) rcporicd. dcnrgulalîon of Ho.Kd ın micc 
nllcrs ıhc rclalivc lengihs of digils and affcci groulh of ıhc gcniial bud 
and dıffcreıııialion uf ıhc penis Accotdingiy. ıhc suggcstion wâs put 
f»rward by Manning el al. (I998> ıhal Ihc scaually dimorphic paiicın uas 
prc:$cni from al lca.si 2 years and 2D:4D was probably csiabhshcd in
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u.vn’i.Thıs mny be tfxpbııxxJ by ıhe aelions ol Hox jene lamily. ho'^ever 
ıbcrc wa£S no< enough evidence ın ıheır Mudy lo sopport ıhiscluim.

We do no< oppiMe lu ıheır cinim in general, wh>ch may wcll ıhai 
ıhc digiial lencth pallcms and raitos wcrc esiabli^hed m Micro. Ho%*evcf.  
ıl is more likely that olbcr factor^ may play împorianı role in evenlual 
digilal piicrn- üne shonld rai disıcgard» envîrannx*nıal.  occupiional, 
hubılual and dieury faciors whiuh may play an eqıul rok -ıf no< morc*  a*  
ıbe genel k: clenxnis.

(l fcems thal tbc rclalive lenglhs of sccond and roorth digils in male*  
fe.male aıxJ nghı-lcn hands may differ consıderably, and any correlaiion 
wiıh age gıoups may lAell be düTicuIı lo poi lorwanJ: hawevcf. 2D:4D is 
more stgntltcanı criicrion ıhan Ihc aciual lengUı ol ıhc digıu in kn'ulcs of 
age group 20-24.9. in leO hand« and maybe inicrprcied as female 
chardcteriMical fea^i in oor sludy pojHibıiojı.

ThCfC mighı be fundamemat differenecs m environmeni. cusioms 
and daily life aciivilies (i.e sporu) of varying popolaıion wh5ch may 
cffcci ıhe devctopmcnı of digils from childhcod.

Furıher Mudtes, similar in nalure should be carricd oui in varîous 
populalkons of dillercni ngc gıoups süch as muskiaııs, sportsmen 
(baskeiball playen; and ucighlliflers ete.) ûixJ peopk uho do hand ."md 
heavy nunu.ıl ^^ark.
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