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ABSTRACT Purpose: This work was designed to establish the
digital length pattern and the formuls in randomly selected sample
population. Methods: Digit lengths of 700 subjects (311 male and 389
female) were measured on the palmar surface, using vernier callipers.
Results: We found that, the third digit was the longest and in tum came
the fourth, second, fifth and first in our study population, The digital
formula was as 3>4>2>5>1 for both hand, The distribution of < and > of
2D:4D ratio showed that around 35% of the female population exhibited
0 3>2>4>5>1 digital formula, as opposed to less than one lourth in
males. Conclusion: We believe that the environmental, occupational,
habitual factors may play as much role as the genclic elements and
further studies should be carried out in vasious population of different age
groups and eccupations.,
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KADIN VE ERKEKTE PARMAK UZUNLUKLARININ

VE ORANLARININ MORFOMETRIK INCELENMESI

OZET Amag: Caligmamiz rastgele scgilerek drneklenmis bir
toplulukta parmak wzunluklarin ve formQlon0 ortaya ¢ikarmak amaciyla
vapilmigtir. Metod: 700 Kiginin parmak vzunluklan (31) erkek ve 389
Kadin) palmar ybzden vemicr kumpast kullsmilarak olg0imistor,
Bulgular: Caligma grubumuzda O¢linctl parmagin en uzen oldugu, bunu
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dérdiined, ikinci, beginet ve birinei parmaklann takip ettigi tespit
edilmistir., Her iki ekde de parmaok formula 3>4>2>5>1 dir. 2D4D
orammn s ve > daBilime incelendifinde, kadmmlann %35 inde
3»2»4>5>]1 olan parmak formili, erkeklenn /4 unden daha azinda
gorolmektedir. Sonug @ Cevresel, mesleki ve ahigkunhklara bagh
faktorleninde genetik etkenler kudar rol oynadift disintimekic ve bu
konwda daha Kapsamb ¢aligmalar yapilmas: uygun gdriimektedir.

Analitar Kelimeler : Parmak teemolo, 2D:4D orans.

INTRODUCTION

In his popular classic book “Hands”, John Russell Napier (1993)
emphasized the impostance of the length of digits among other unique
characteristics of the hand; like the shape arxl proportions, nerves, bones.,
fingerprints, gestures and handedness. He  stated that il the digits
continux! to develop according to the basic pattern in embeyo, the digital
formula would be symmetrical, like 3>4 « 2535 =1 and noted that the
digits evolved differential functions in later life ard the formuls changed
(Napwr, 1993).

When the hand is laid on a flat surface, all fingers side to side
(adducted), it is apparent that the thumb (1D) is shorter than the hule
finger (SD), the middle (31} is unequivocally the longest while the
lengths of index (2D) and ring (4D) fingers differ quite constderably from
person (o person.

According to Lewis (1982). the digital formula showed a sexual
dimorphism: males with a single most frequent digital formula
(32422>5>1:69.6%) and females with two almost equally frequent
formulae (35252521 44,146 and 3>45>255>1: 42.3%),

Napier (1993), also mentioned a sexually dimorphic pattern, that a
long index finger was a characteristic of females. Manning et al. (1998)
presented evidence that a longer second digit than fourth was more
common in females whereas a longer fourth digil than second was more
common in makes, They showed sexually dimorphic pattern of 212:4D: in
males mean 2DH4D=0.98 (longer fourth digit) and in females mean
2D:4D=1 00 (both equal or longer second digit). and claimed that this
pattemn was present from at least age 2 vears, probably established in
atere (Manning et al., 1998). They also stated that the  low values of
2D:4D in the right hand were associated with high sperm numbers and
high concentration of testosterone in males and high values of 2D:4D
were correlated with high concentration of luteinizing hormone.
osstrogen and prolactin in men and women (Manning et al., 1998).
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In our work, we tried to established the digital length pattern and
the formuls, also explored the possible sexual dimorphism in ratio
between the length of second and fourth digit, in our randomliy selected

sample population and compared our findings with those ol other
mvestigators, -

MATERIAL AND METHODS

Digit lengths were measured in the night and left hands of 700
subjects who volunteered for this study. There were 311 males and 389
females, all of whom were the Faculty members and students, The
distributions sccording to sex and age groups are shown in Table 1.

Digits were measured on the palmar surface of the hand, from the
most proximal line of the basal ¢rease of each digit to the up, using
vermer callipers by the same investigstor. We measured all vanables by
mm. Repeated measurement were done on ninety five subjects ~selected
3l random- as to ascenain the relsbility of the measurements.

For statistical studses, we usxd One Way ANOVA, Student’s 1 test,
Puired t test and Che-square test.

RESULTS

Of the 700 subjects, males were numbered 311 (44 .4%) and females
389 (35.6%). The detailed information on the sex, age groups and
pereentages are given on Table 1.
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Table 2 shows the maximum and minimum lengths ol each digit
(right and left hond) together with mean = SD values regardless of sex. It
was apparent here that the fourth and fifth digits were longer in the right
hand a5 72,12 = 530 right 10 71. 64 = 543 keft, and $8.48 £ 4.97 right to
S8.04 £ 4.96 left tor respective digits (P<0.001 for both). On the other
hand, when the digits® lengths were compared according to sex in the
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right and left hards the ditlerence was statistically meaningful (p<0.001},
the lengths of digits in females were shorter in both bands (Table 3), The
lengths of fourth and fifth digits of both sexes were significantly longer in
the right hand than the left (p<O.OD1). As lar a3 the length of second digit
in ¢ither hand is concerned, there was no statistically meaningful
difference in males, however the kength of the second digit was longer in
the right hand in femalkes (Table 3).
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In Table 4, the mean values of the length of digils in five different
age groups were given for the right and left hands, regardicss of sex. It
featured some interesting values as follow: (1). There was statistically
meaninglul difference between the length of second ond also fifth digits
only in the right hand, whercas the same was seen between the length of
the third digits in both hands when five age groups were compared
(p<0.01) (2). The mean lengths of digits first, second, third, fourth and
fifth were longer in both hands in age group 25-29.9 compared wilh
other groups (3). There was a statistically meaningful difference in the
length of the fourth digits only in the right hand of all five age groups
compared (p<0.01). However, this was true for the age groups of
20-24.9, 25-29.9 and 30-34.9 when the length of fourth digits of both
nands compared (p<0.001) (4). There was a statistically meaningful
difference in the kength of the fifth digits between the right and the left
Isands, only in age groups of 20-24.9 and 25-29.9 (p<0D.001 and p< 001
respectively) and only in the right hand in all age groups (p< 0.01).

Table $: Digizal kegths of nght and left 2azds ia five different age groups, repandless of
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Table §, gives the ratio of second digit to fourth (2D:4D). regardless
of sex: as 098008 range 0.8631-1.1191 in the right, and 0972003
range 0.8498-1.0978 in the left. The difference was highly significant
(p<0.001). The same ratio (2D:4D) according lo sex was as follows:
0.972003 (right). 0982003 (let) in males and 0.9820.04 (zight),
0992003 (left) in females (p<0.001 and p<0.01 respectively) (Table 6).
The difTerences between male-female and right-left were significant
(p<O01).

Table $1 Maxinvam 208 minimum vadacs of 20:4D of right and lefl hands, segardless of
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P resuli of compons brtacen male and female's nght hands (stodeal’s t teit)
I resuli of compore betwcen male and fonale’s Jeft hands (soadeat’s t 1),

When 2D:4D ratios of right and lefl hands were compared in
different age groups regardless of sex (Table7): (1) 2D:4D was less than
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1. as 2D<4D, in all age groups. (2) Statistically significant difference
(right-left) in 2D:40) ratio was seen in age groups of 20-249, 25.209
and 30-34 9 (p<0.D1 in all).

Table 7: 204D ratios of gkt aed Jeft hands in different age greups, regaecdiiess of sex
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Tablke 8 indicates the distribution of < and = values of 20:4D (right
and left) i different age groups according to sex. Only in age groups
20249, of 313 subjects: 121 males (30.7%) and 112 females (68.7%)
showed < in right hands & oppose 1o 113 malkes (75.3%) and 105 females
(64.4%) in left hands. However the numbers and percentages were lower
for > values as: 29 (193%) males and 51 (31.3%) females in the right
hand a5 oppose to 37 (24.7%) males and 5K (35.6%) females in the len.
The difference (= and > male-female) was significant as p<0.05 for both
right and Jeft. Finally, similar 1o Table 6. when 2D:4D ratios were
compared in difterent age groups (Table 9) according  to male-female
and right-left, only in age group 20-24.9 the difference in 2D:4D
beiween male and female in the right band was statistically meaninglul as

p<( 5.
DISCUSSION

The term “digital formula’ was first introduced by Wood Jones
(1949), and refers to the relstive lengths of digits. He stated that
3>4=25>5>1 was found in lazge number of pentadaciyvie vertebrates and
described by many artists and anatomists as deal human hand (Wood,
19494). [t is clear from various reports that the digital formula is
somewhal constant as far & the thind, fifth and tirst digits are concerned.
The places for the third, fiNh and first do net change in different
formulse, however as for the second and fourth, :t keaks as if though
there 13 3 conlest for supertonity. In some people it would be 24 and in
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others 422, Wood Jones (1949) named these: as 3»2»2>5>1 annulans
dominant, and 3>2>4>5>1 index dominant, He further argued that the
former formula was of the simian hand plan, whereas the liter was
definitely non-simian and showed characteristic human specialization
{Wood, 1949).
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In our randomly selected suxly population of men and women in
general, the third digit was the longest and then in twm came the fourth,
secorxd, [ifth and first so the dlgltal formula keoked like 3>4>2>5>1 for
bath harss. Although this was %o in males and females, however when
the distribution of < and > values of 2D: 4D ratio (right and lelt hands)

were compared in different age groups according to sex; >1 value
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(namely 2>4) was seen only 19.3% a3 opposed to 80.7% of 4>2 on the
right, and only 24.7% as opposed o 75 3% of $>2 on the left in males of
age group 20-24.9. In females however, these were 31 3% a3 oppased to
GS.7% of 4=2 and 35.6% as opposed to 63 2% of 452 respectively in the
same age group, These meant that around 35% of the population showed
3»>2>4»5>1 digital formula in females, whereas less than one fourth was
33 3>2>4>5>1 in males in the age group of 20-24 9.

Our results could well be interpreted as similiar lo those of Lewis
(1932) who reported assessments on hand radiographs and stated & digital
formula of males a5 3>452=5>] 69 6%, and two almost equally frequent
digital formulae of females as 352545551 44,15 and 32422551 42.3%.

Naopicr (1993) had referred 10 a study of §81 students predominantly
male, stating in 28.65% the second digit was longer than the fourth and
further pointing out that, when the female population was removed from
the total, the score was lowered 1o 22.2% which meant that the females
played greater part in Keeping the percentage of long second digit high.
Furthermoce, in a similar study of 252 female students he quoted that the
pereentage of the longer second digit was as high as 45% (Napier, 1993).

All these above mentioned percentages and interpretation of those in
terms of digital formula, may show that 3>25>4>5>1 is of more female
charactenstic than male, which is in part agreement with our statistical
findings, at least in age group 20-24 9.

When, the ratios between sccond and fourth digit lengths were
considered, 20:4D showed a sexually dimorphic pattern as well. Willams
(2000) tried to put forward & link between 2D:4D ratio and sexual
orientation. Manning ot al. (1998) also reported that in men low 2D:2D
ratio was associated with high sperm counts, high levels of testosterone
and fow levels of ocstrogen and high ratios were correlated with low
sperm counts, low testosterone and high oestrogen concentration. In tum
they suggested a possible link between 2D:4D ratio and fertility
{Manning ¢t al., 1998). Fusther, Manning and Bundred (2000) suggested
that 2D:4D ratio could be uselul predictor of discase predisposition.

It has been known for sometime that, in vertedrates Homebox or Hox
genes family are essential for limb and genital development; including
the testes, ovaries amd the digits (Herault st al., 1997; Peichel at al.,
1997). As Kondo et al. (1997) reported, deregulation of Hexd in mice
alters the relative lengths of digits and affect growth of the genital bod
and differentiztion of the penis. Accordingly. the suggestion was pul
forward by Manning et al. (1998) that the seavally dimorphic patiem was
present from at least 2 years and 2D:4D was probably established in
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uzero. This may be explained by the actions of Hox gene family, however
there wis not cnough evidence in their study to support this claim,

We do not oppose Lo thelr ¢loim in general, which may well be that
the digital length patterns and ratios were established in wrera. However,
it is more likely that other factors may play important role in eventual
dignal pattern. One should nat disregard, environmental, occupationsl,
habitual and dietary factors which may play an equal role -if not more- a3
the genetic elements.,

[1 scems that the relative lengths of second arxd fourth digits in male-
female and nght-left hands may differ considerably, and any correlation
with age groups may well be difficult to put forward; however, 2D:4D is
more significant criterion than the actual length of the digits in temales of
age group 20-24.9. in left hand, and maybe interpreted as female
characteristic at Jeast in our study population.

There might be fundamental differences i environment. customs
andd daily life activities (i.e sports) of varying population which may
effect the development of digits from childheod.

Further studics, similar in nature should be ¢arried out in varous
populations of different age groups such as musicians, sportsmen

(basketball players and weightlifters ete.) and people who do hand and
heavy manual work.
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