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Ozet
Amag: Bu ¢alismanin amaci kadin ve erkek arasindaki el, bilek ve parmak parametrelerinin 6l¢timlerini karsilastirmaktir.

Geregve Yontemler: Calismaya katilan 25-72 yaslar1 318 saglikli katilimciy: (n: 210 kadin, n: 108 erkek) icermektedir. Kahramanmaras
Siitcii imam Universitesi Tip Fakiiltesi Anatomi Anabilim Dal’nda mezura, dijital kumpas (0.01 mm duyarlilikta) kullanilmugtir.
Katilimcilardan alinan 6lgiimler sag ve sol el gevresi, genisligi uzunlugu ile parmak uzunlugu ile bilek kalinlik ve genislikleri
kargilastirildi.

Bulgular: Kadin ve erkek arasindaki skorlara bakildiginda, kadin ve erkek arasinda yas ve viicut kitle indeksi (BKI) parametreleri
agisindan istatistiksel olarak anlamli bir fark bulunmad: (p>0.05). Karsilastirma analizinde, kadin ve erkekte el bilegi, el ve parmak
parametreleri agisindan degerlendirildiginde 6lgiim sonuglar, el bilegi ¢evresi, genisligi, avug ici genisligi ve uzunlugu, parmak
uzunlugu agisindan istatistiksel olarak anlamli fark bulundu. Biitiin kadin parametrelerinin puanlari erkeklerden anlamli derecede
diisiik oldugu tespit edildi (p <0.05).

Sonug: Calisma sonucunda kadin ve erkek arasinda sag ve sol el bilek, el ve parmak parametreleri agisindan istatistiksel olarak
anlamli fark bulundu.

Anahtar Kelimeler: bilek, avug i¢i, parmak, antropoloji, 6lgiim

Abstract
Purpose: The aim of this study was to compare measurements of the wrist, hand and finger parameters between female and male.

Material and Methods: This randomized trial included 318 healthy participants (n:210 female, n:108 male) aged 25 to 72 years as
a result of examination participated in the study. Tape measure, digital caliper with 0.01 sensitivity used in the study were obtained
at Kahramanmaras Siit¢ti Imam University, Faculty of Medicine, Department of Anatomy. The measurements taken from the
participants were right and left wrists circumference, breadth and length, palm breadth, length and fingers length.

Results: Regarding the scores between female and male, no statistically significant difference was found between the female and
male in terms of age and body mass index (BMI) parameters (p>0.05). In the comparison analysis results of the measurements of
wrist, hand and finger parameters in female and male, statistically significant difference was found in wrist circumference, breadth,
length, palm breadth and length, fingers length. The points of all parameters of female were significantly lower than male (p<0.05).

Conclusion: As a result of the study, statistically significant difference was found between female and male in terms of right and left
wrist, hand and finger parameters.
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INTRODUCTION

In respect to age and sex, physical and forensic antropology
investigate with using metric methods to determine differen-
ce size of maxilla, meatus aquisticus externus, cervical bones,
finger size, the length and width of hand , width of phalanx,
fetal skeletal size (1).

Although hand and index finger length were used deter-
mination of age and sex and scientists research the stage of
ossification, there is very little knowledge available about dif-
ferences of wrist, palm and finger parameters between female
and male. Experts still do not know what differences between
sexes, how to diagnose it physically and effectively (2,3).

Wrist circumference is measured with tape measure on
styloid process of radii; while wrist breadth is measured with
the help of a caliper on the distal line of the palm. Wrist len-
gth is measured with distance between styloid process of ra-
dii and ulnae (4).

The measurement of different hand dimensions include
palm breadth and length. The length of palm is evaluated
using distance between artifacts distal line and the skin fold
on the metacarpophalangealis III. The breadth of palm is as-
sessed using distance between metacarpophalangealis IT and
skin fold on the metacarpophalangealis V (5).

Since, with the help of measurements taken from vari-
ous anthropometric points on the hand, finger and indices
calculated from hand parameters, which have started to be
used frequently in identification studies and gender deter-
mination are frequently conducted from individuals. Also,
hand and finger parameters has important to determine age
and sex (6).

Studies have observed on the role of hand and finger me-
asurements in establishing the profile of individuals in ant-
rophological investigations. Besides the lengths of the fingers
Thumb, Index Finger Length, Middle, ring finger and little
length and their ratios have also been used for sex identifica-
tion of an individual (7). Differation of finger length between
male and female is related to prenatal estrogen and testoste-
rone levels controlled by the HOX genes (8).

There is, however, only a limited amount of data related to
the compression of wrist, hand and finger. To the best of our
knowledge, there is no study assessing the sex determination
on using parameters of wrist, hand and finger. The aim of this
study was to objectively compare radiological measurements
of the wrist, hand and finger parameters between female and
male.

MATERIAL AND METHODS

This retrospective study was performed in compliance with
the principles of the Declaration of Helsinki. Informed con-
sent was obtained from all the study participants families.
Ethics committee approval was received by, Kahramanmaras
Stitcti Imam University Faculty of Medicine Clinical Resear-
ch Ethics Committee (number: 2018/13).

The target population of the study consisted of healthy
individuals May 2018 and July 2018 at the Department of
Anatomy, Faculty of Medicine, Kahramanmarasg Siit¢li Imam
University. Individuals that met the inclusion criteria were
selected from the target population using probable simple
random sampling. As part of the simple random sampling
method, individuals were listed by number and those to be
sampled were selected using a random number table.

The study included 318 healthy individuals, aged between
25 and 72 years, a mean age of

33.89 + 11.70 years. A voluntary consent form was obta-
ined from the participants before the study. Individuals who
agreed to participate in the study and met the inclusion cri-
teria were selected by a randomized sampling method in the
relevant phase. The inclusion criteria were healthy children,
aged 25-75 years, and be able to adapt to the study.Individu-
als were excluded from the study if they were outside the age
range of 25-75 years, had any existing health problem such as
did not adapt to the this study, or were not willing to partici-
pate in the study, having any disease that may affect the arm,
forearm and phalanx. After the application of these criteria, a
total of 4 individuals were excluded because of 2 female with
shoulder subluxation, 2 male not willing to participate in the
study.

The demographic information and clinical characteristics
of the individuals were recorded including age and gender.
Height-weight meter, tape measure (mm) and digital caliper
(mm) with 0.01 sensitivity were used in the measurements.

The size of wrist circumference, breadth and length was
evaluated using a tape measure, digital caliper with 0.01 sen-
sitivity both female and male aged 25-72 years. The tape me-
asure is important and recommended for evaluation because
of highly reliability.

Wrist circumference measured with tape measure on sty-
loid process of radii (Figure 1/A). Wrist breadth measured
with the help of a caliper on the distal line of the palm (Figu-
rel/B). Wrist length measured with distance between styloid
process of radii and ulnae (9) (Figure 2/A).

Figure 1. Measurement of Wrist Circumference (A) and
Wrist Breadth (B)
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Palm length and breadth were evaluated with a tape me-
asure, digital caliper with 0.01 sensitivity both female and
male aged 25-72 years. Palm length measured with distance
between artifacts distal line and the skin fold on the meta-
carpophalangealis III. Palm breadthevaluated with maxi-
mum distance between metacarpophalangealis II and skin
fold on the metacarpophalangealis V (10) (Figure 2/B).

Figure 2. Measurement of Wrist Length (A), Palm and
Finger Length (B)

Thumb length measured with the distance between the ta-
carpophalangealis I skinfold and the tip of the thumb. Index
finger length measured with the distance between the meta-
carpophalangealis II skinfold and the tip of the index finger.
Middle finger length measured with the distance between
the skin fold of the art. metacarpophalangealis III and the tip
of the middle finger. Ring finger length measured with the
distance between the metacarpophalangealis IV skinfold and
the tip of the ring finger. Little finger length measured with
the distance between the skinfold of metacarpophalangealis
III and the tip of the little finger (11) (Figure 2/B).

RESULTS

Evaluation was made of 318 individuals, comprising 210 fe-
male and 108 male with a mean age of 33.89 + 11.70 years
(range, 25-72 years). It has been determined that the age va-
riable has no effect on the right and left wrist parameters,
right and left palmar parameters, right and left finger length
between sex determination (p:0.451). A mean of BMI was
26.12+4.73 kg/m, (range, 15.34-45.66 kg/m,). No statistical-
ly significant difference was in terms of BMI between female
and male (p=0.425).

In the intra-group analysis of statistically significant re-
sults were observed at all time intervals in respect of right
and left wrist parameters (wrist circumference, breadth, len-
gth) of female and male (p<0.001, p<0.001, p:0.016, p:0.019,
p<0.001, p<0.001, respectively) (Table 1). Statistically sig-
nificant differences were determined in respect of right and
left palmar parameters between female and male (p<0.001)
(Table 2). Statistically significant difference was in ter-
ms of right and left finger length between female and male
(p<0.001) (Table 3).

Table 1. The Comparison of Wrist Parameters

Between Female and Male

Parameter | Female (n:210) Male (n:108) p

(mm)

Wrist 16.00 17.50 <0.001a
Circumference | (12.50-20.50) | (13.00-19.50)
(Right)
Wrist 19.50 15.30 <0,001a
Circumference | (10.90-24.90) | (5.30-23.90)
(Left)
Wrist Breadth 34.65 37.39 0.01661
(Right) (14.28-74.33) | (19.95-89.89)
Wrist Breadth 34.92 37.29 0.01921
(Left) (15.50-60.20) | (20.53-79.91)
Wrist Length 53.42 56.97 <0.001a
(Right) (33.06-72.00) | (25.06-97.35)
Wrist Length 53.37 57.47 <0.001
(Left) (20.87-71.16) | (25.77-91.99)

p<0.05, Min: Minimum, Max: Maximum, a:Mann-Whitney U
Test; the data are presented in median (min, max)

Table 2.The Comparison of Palm Parameters

Between Female and Male

Parameter | Female (n:210) Male (n:108) P

(mm)

Palm Length 99.85(65.59- 106.61(83.67- <().0()1a
(Right) 126.93) 140.30)
Palm Length 99.24 107.97 <0.001a
(Left) (70.91-124.56) | (86.62-138.41)
Palm Breadth 77.52(32.20- 84.09(68.31- | <0.001a
(Right) 99.74) 124.40)
Palm Breadth 76.56(30.50- 84.02(67.48- | <0.001a
(Left) 98.48) 122.10)

p<0.05,Min: Minimum, Max: Maximum, a:Mann—Whitney U
Test; the data are presented in median (min, max)
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Table 3. The Comparison of Finger Length Between
Female and Male

Parameter Female (n:210) Male (n:108) P
(mm)

ThumbFinger 62.31 67.98 <0.001a
Length (45.12-77.14) | (42.78-93.32)

(Right)

Thumb Finger 61.60 67.74 <0.001aw
Length (Left) | (45.19-88.36) @ (41.18-97.62)
IndexFinger 68.53 73.04 <0.001a
Length(Right) | (54.89-90.99) | (54.44-106.52)
IndexFinger 68.84 73.67 <0.001a
Length(Left) (20.80-92.36) |(51.24-104.41)
MiddleFinger 75.78 80.44 <0.001a
Length(Right) (41.00-95.00)  (58.74-113.52)

Middle Finger 75.28 81.17 <0.001a
Length(Left) = (59.27-96.62) (58.33-111.77)

Ring Finger 70.19 75.91 <0.001a
Length(Right) | (52.86-89.19) |(50.44-113.12)

Ring Finger 69.51 74.47 <0.001a
Length(Left) (51.70-87.53) |(45.50-103.81)

Little Finger 57.69 62.77 <0.001a
Length(Right) | (41.11-79.82) | (41.09-94.71)

Little Finger 56.60 60.95 <0.001a
Length (Left) | (36.50-78.61) |(42.04-100.38)

p<0.05, Min: Minimum, Max: Maximum, a:Mann-Whitney U
Test; the data are presented in median (min, max)

DISCUSSION

This study investigated to compare measurements of the
wrist, hand and fingers parameters between female and male
participants aged 25 to 72 years. The results demonstrated
that the points of right and left wrist circumference, breadth
and length, palm breadth and length, fingers length in male
were higher than in female. To the best of our knowledge,
this is the first study to compare right and left wrist circum-
ference, breadth and length, palm breadth and length, fingers
length between female and male.

When the literature was researched; it is found that small
number of study include hand and wrist measurements for
gender determination.

The study conducted on India populations found that
hand length could be used to determine gender by 83% in
male, 88.5% in female and 87% in male and 91.1% in female.
Jowaheer and Agnihotri observed a statistical regression ba-
sed statistical approach and that the gender could be deter-
mined by an accuracy of 88% (12). This study conducted on
Turkish population found that wrist circumference, breadth,
length, palm breadth and length, all finger length could be
used for sex determination because of having significant ac-
curacy.

Barrett et al. found that index finger and ring finger len-
gth ratio (2D:4D) of human can be used for sex determinati-

on (13). According to Barrett, 2D:4D in male was more less
than female. This situation resulted from level of sex hormo-
ne during 13th gestational week. Higher level of testostero-
ne hormone in fetal stage and over activation of androgen
receptors bring about longer 4th digit with regard to the 2
nd digit because of greater chondrocyte proferation. Also,
male experience higher testosterone during 13 th gestastio-
nal week, their 2D/4D is lower than female (13) . This study
found that 2D and 4D length in male was more significantly
than female. Testosterone could be cause for this conclusion.

According to Casse and Ross, the ability of phalangeal
length to determine sex is better than metacarpal and meta-
tarsal length (14). This conclusion was similar with this study
in terms of accuracy of phalangeal length for sex determina-
tion.

Scientist found that digit ratio is based on individual va-
rience, so, they not found overall variance of different popu-
lation (15). Due to not overall variance or gold standard of
different population, we not evaluate digit ratio in male and
female.

According to previous studies, the size of wrist and pha-
langeal length was seen bigger in male, aged 20-60 years,
because of higher level of testosterone hormone (16). In the
current study, right and left wrist, palm and finger parame-
ters was seen a high score on the frequently in male, the ran-
ge of 20-60 years. The conclusion of this study was similar to
those of previous studies.

Kanchan and Kumar’ study showed that the accuracy of
ringer length and 2D/4D ration for determination is %80 for
males; while it is about %74-%78 for female in South India.
They utilizied from finger length, 2D/4D ratio and phalanx
length to predict sex. According to their study, finger len-
gth and 2D/4D ratio used for sex determination using with
discriminant analysis (17). This study evaluated the points of
right amd left wrist circumference, breadth and length, palm
breadth and fingers length in male and female. All parame-
ters was found higher than in female. In addition, 2D/4D ra-
tion was evaluated in previous studies the outside of wrist
and palm breadth or length. Therefore, this parameters were
investigated firstly with this study.

Bailey et al. (18) assessed the relationship between finger
length and ratio (2D/4D) in male and female. They found
that man with lower 2D/4D had highr aggression scores be-
cause of testosterone organizational effect but not observed
this relationship in women. This conclusion was similar to
the conclusion of the current study in terms of the sex deter-
mination from fingers length. Also, this study concluded that
finger length is connected with testosterone hormone in 13
th gestastional week.
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This study evaluated size of wrist circumference, length,
breadth, palm length and breadth, fingers length in male and
female aged 25-72 years. Wrist, palm and finger parameters
should be helpful for sex determination. In the other words
statistically significant difference was observed in terms of
wrist, palm and finger parameters between female and male.

In conclusion, this study showed that the evaluation of
right and left wrist circumference, breadth and length, palm
breadth and length, finger length have higher accuracy rates
for determination of sex. In addition, the results of this study
provide further evidence of the finding out how anthropo-
metric measurements taken from male and female aged 25
to 72 years differ in terms of right and left wrist, palm and
fingers parameters. Statistically significant differences were
determined in respect of right and left wrist circumference,
wrist and palm breadth and length, fingers length between
male and female.
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