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Özet
Amaç: Genetik geçişle aktarılan ve sonra değişmeyen 2.ve 4.parmak oranı
(2D:4D), oranı testesterone hormonu ile alakadardır. Bizde bu oranın kas kitlesi ve obesite olan ilişkisini incelemeyi amaçladık. Gereç ve Yöntem: Diyet
polikliniğine gelen yetişkin hastalar hastaların vücut tipi analizi, yaşı ve cinsiyeti kategorize edildi. Boy, kilo, BMI(Body mass Index) hesaplanarak Tanita
(TANITA BC-418 MA III) cihazıyla vücut analizleri yapıldı. Ayrıca bu hastaların dijital kumpas aracılığıyla her iki elinin işaret ve yüzük parmakları ayrı ayrı
ölçülerek kayıt edildi. Ölçülen değerlerin birbirine oranları belirlenerek Tanita cihazıyla elde edilen değerlerle karşılaştırma yapıldı. Bulgular: Diyet polikliniğine gelen 216 hastanın 168’i kadın 48 ise erkek idi. Her iki el 2d/4d oranı 1 ve üzeri olan kişilerle 1 ’in altında olan kişilerin yapılan ölçümleri karşılaştırıldı. TF(Total Fat), FFM(Fat Free Mass), FM(Fat Mass)ler açısında olarak
fark gözlendi. Her iki elin 2d/4d oranlarının ölçümü ile BMI, FM, ve TF ile pozitif yönde korelasyon olduğu görülürken, FFM ile negatif yönde korelasyon
gözlenmiştir. Tartışma: 2D:4D parmak oranın obezite ile doğru orantılı vucut
kas kitlesi ters orantılı olabileceğini düşünmekteyiz

Abstract
Aim: Transmitted through genetic inheritance and later unchanging, the ratio
of 2nd and 4th fingers (2D:4D) is related to the hormone testosterone. We
aimed to investigate the correlation of this ratio to muscle mass and obesity.
Material and Method: Adult patients attending the diet clinic were categorized by body type analysis, age and gender. Body mass index (BMI) was
calculated from height and weight, and body analysis was completed with
a Tanita (TANITA BC-418 MA III) device. Additionally patients had the index
and ring fingers of both hands separately measured with the aid of digital
calipers and recorded. The ratio of the values was determined and compared
with the values obtained by the Tanita device. Result: Of 216 patients at
the diet clinic, 168 were female and 48 were male. The measurements of
individuals with 2D:4D of both hands above 1 were compared with those of
individuals with 2D:4D of both hands below 1. Differences were observed in
terms of total fat (TF), fat free mass (FFM) and fat mass (FM). While there
was a positive correlation of the 2D:4D of both hands with BMI, FM and TF;
there was a negative correlation observed with FFM. Discussion: We believe
the 2D:4D may be directly related to obesity and inversely related to body
muscle mass.
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Introduction
Obesity results from the body’s intake of energy from nutrients
being greater than the energy expended and is a chronic disease characterized by fat mass of the body increasing in proportion to the fat-free body mass [1]. Obesity has become a global public health problem. Worldwide, the proportion of adults
with a body mass index (BMI) of 25 kg/m2 or greater increased from 28.8% to 36.9% in men, and from 29.8% to 38.0% in
women between 1980 and 2013 [2]. In parallel with the world
in general, obesity is a significant public health problem in our
country. As a result there is a need for governments to create emergency action plans to reduce this epidemic and for the
food industry [3]. Studies on the genetics of obesity have generally been performed on twins, as it was considered that the
body mass index (BMI) may be transmitted through genetic inheritance [4]. Another thing transmitted by genetic inheritance is finger length ratio. Research has found that from the moment these are determined in the mother’s womb, this does not
change either in the adolescent period or in adulthood [5]. There are many studies reporting that the ratio of 2nd and 4th fingers (2D:4D) on the hand is related to the level of gender hormones in the body. Accordingly, there is a relationship between
index finger length and the level of the hormone estrogen in the
female gender and a relationship between ring finger length
and the level of the hormone testosterone in the male gender
[6]. Another supporting study found a negative relationship between the ratio of index finger to ring finger on the hand and
testosterone in blood [5]. Testosterone increases protein formation and muscle development and is one of the important
male-specific hormones that is known to contribute to development of muscle after puberty [7].
In this study based on the association of testosterone levels in
patients attending the diet clinic with greater fat mass and lower muscle mass measured by Tanita device, we aimed to investigate the link with 2D:4D length on the hand.

tional diseases. The study excluded patients with osteoarthritis,
birth deformities, hand injuries, burns, trauma and fracture history and those who attended the diet clinic for reasons such as
anorexia nervosa.
Statistical analysis; All analyses were performed using SPSS
15.0 (SPSS Inc. Chicago, IL, USA). Continuous variables were
expressed as mean±SD and categorical variables were expressed as percentages. The comparison of variables between
the two groups was performed using the χ2 test and Student’s
t-test. Pearson’s correlation analysis was conducted to determine the relationship between relevant parameters. In all analyses, p<0.05 was taken to indicate statistical significance.

Material and Method
The study included patients attending the Dietary clinic at Çanakkale Onsekiz Mart University Education and Research Hospital from February to June in 2015. The study obtained local
ethics committee approval. Patients in the study were categorized according to body type analysis, age and gender.BMI
was calculated and recorded along with height and weight.
Body types were categorized in three groups. Patients had body
analysis completed with a Tanita device (TANITA BC-418 MA
III). Basal metabolism rate (BMR), total fat (TF), fat free mass
(FFM), total body water (TBW), right leg muscle mass (RLMM),
left leg muscle mass (LLMM), right arm muscle mass (RAMM),
left arm muscle mass (LAMM), trunk muscle mass (TMM) and
fat mass (FM) were calculated. The patients with Tanita measurements had the index and ring fingers of both hands measured individually with digital calipers. Measurements were
from the proximal curve on the volar face of the metacarpophalangeal joint to the tip of the finger with digital calipers, (BMI
770150) sensitive to 0.01 mm. The ratios of the measured values were later determined. All measurements were completed
by the same person. 2D: 4D1 and is greater than 1, testosterone were considered dominant. Patients were asked about addi2 | Journal of Clinical and Analytical Medicine

Results
It was observed that the majority of patients attending the diet
clinic were female; of the total of 216 patients, 168 were female and 48 were male.
According to the data obtained in our study the 2D:4D of females was 0.9962±0.325 for the right hand and 0.994±0.403
for the left hand. For males the 2D:4D was 0.999±0.297 for the
right hand and 0.996±0.279 for the left hand. While there was
no statistically significant difference observed between the finger ratios of both hands, significant differences were observed
for the separate measurements. Both fingers and hands were
longer in the male gender. This is a clinically expected situation. There was a statistically significant difference between height, weight and BMR ratios between the genders; however this
is an expected situation. Additionally of patients included in our
study, 72.2% (109 people) of patients with BMI 30 and above
were female and 27.8% (42 people) were male. Of patients with
BMI below 30 90.8% (59 people) were female and 9.2% (6 people) were male. There were statistically significant differences
observed between the genders in terms of TF, FFM, TBW, trunk
and extremity muscle mass (MM) (p<0.001) (Table 1).
According to statistics obtained as a result of correlating values with 2D:4D, the measurements of people with 2D:4D of
1 and above on both hands were compared with those whose
2D:4D was below 1. 2D: 4D1 and is greater than 1, testosterone were considered dominant. While there was a statistical difference observed in terms of total fat, FFM, and fat mass, there
was no difference in terms of the other measurements. As can
be seen, the individuals with 2D:4D of 1 and above had high total fat and fat mass, while FFM values were low (Table 2). As
a result it may be considered that this ratio is related to body
muscle mass.
While there was a positive correlation between 2D:4D measurements of both hands with BMI, fat mass and total fat, a negative correlation was observed with FFM (Table 3). In other words;
as 2D:4D increases fat mass increases, and as the ratio decreases muscle mass is observed to decrease. This leads to the consideration that 2D:4D may be related to obesity.
Discussion
Obesity is a widespread health problem observed in nearly all
societies and is becoming a global epidemic. The TURDEP-II
study found that the incidence of obesity was 44% for women,
27% for males and 35% in the general population. We observed
that 77.7% of patients attending our diet clinic were female [8].
Journal of Clinical and Analytical Medicine | 843
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with sports ability, performance and success level [13-16]. The
sport of athletics is related to prenatal testosterone and finger
Female (n=168)
Male (n=48)
P value
length and there is said to be strong evidence of this ratio beAges (year)
39.1±13.9
41.1±13.3
0.377
ing
a marker of predisposition [17]. We considered that 2D:4D
Height(cm)
160.2±5.5
173.5±7.9
<0.001
may
be linked to the muscle mass of the body and may affect
Weight(kg)
86.9±18.3
106.5±20.0
<0.001
sports ability and performance. However, there are studies staBMI(Body mass index)
ting that this ratio has no place in the determination of athle30≥
109(72.2%)
42(27.8%)
tic skills and physical fitness of adolescent girls [18]. Testoste30<
59(90.8%)
6(9.2%)
0.002
rone increases muscle mass, reduces adiposity and has a relatiBody type
onship with the 2D: 4D ratio, thus we thought it might be a risk
Ectomorph
23(56.1%)
1(0.9%)
<0.001
factor for obesity.
Mezomorph
32(52.5%)
18(43.9%)
<0.001
In our study body type analysis of both genders indicated that
Endomorph
113(99.1%)
29(47.5%)
0.116
the majority were endomorph body type. A somatotype study of
Right hand 2D
67.0±4.0
72.5±4.6
<0.001
university students observed that in both genders endomorph
Right hand 4D
67.3±4.3
72.6±4.8
<0.001
body type was dominant and in spite of similar waist circumLeft hand 2D
67.2±4.0
72.0±4.7
<0.001
ference values to the national mean, increased cardiometaboLeft hand 4D
67.7±4.8
72.3±4.9
<0.001
lic risk was found [19].
Right hand 2D:4D
0.9962±.0325
0.999±.0297
0.503
The relationship between 2D:4D and severe knee and hip osteLeft hand 2D:4D
0.994±.0403
0.996±.0279
0.685
oarthritis risk requiring total joint replacement has been invesBMR
1587.6±202.5
2242.2±357.1
<0.001
tigated. The study found that low 2D:4D was related to severe
TTF
39.9±6.4
30.1±6.0
<0.001
knee osteoarthritis, though this relationship was not found for
FFM
51.0±5.9
73.9±10.6
<0.001
hip osteoarthritis. This cohort study with high numbers of paTBW
37.2±4.3
54.1±7.7
<0.001
tients concluded that knee and hip osteoarthritis diseases may
RLMM
8.6±1.3
13.0±2.2
<0.001
have different mechanisms [20]. We believe that as 2D:4D incLLMM
8.5±1.2
12.9±2.2
<0.001
reases, there is a tendency toward obesity and osteoarthritis.
RAMM
2.5±0.3
4.4±0.8
<0.001
The most important limitation of our study is that hormonal laLAMM
2.6±0.4
4.4±0.8
<0.001
boratory results, such as testosterone, were not studied. As finTMM
28.2±2.9
38.8±4.8
<0.001
ger ratio is determined in the womb and it is considered that it
FM
36.2±15.0
32.6±11.5
0.133
does not change in adolescence and adulthood, the lack of this
measurement may not have affected the study.
Another limitation is that there was no control
Table 2. The right 2D:4D, a comparison with are smaller than 1 to 1 and above ones.
group of normal individuals and the low numbers
Right 2D:4D 1≥ Right 2D:4D 1< P value Left 2D:4D 1≥ Left 2D:4D 1< P value
of patients.
BMR
1778.9±371.6
1700.5±360.9
0.122
1772.9±375.5 1706.1±359.2 0.189
In conclusion, in this study we observed that
TF
37,9±13,7
33,5±10,8
*0.010 37,9±13,6
33,6±11,0
*0.015
2D:4D may be directly correlated to obesity and
FFM
56,2±12,8
60,0±11,7
*0.026 56,3±13
59,9±11,6
*0.038
inversely correlated to body muscle mass. Maybe
TBW
41.9±8.9
40.3±8.6
0.201
41.9±9.0
40.4±8.5
0.227
this rate in the future be considered as a risk facRLMM 9.9±2.3
9.4±2.4
0.107
9.9±2.3
9.4±2.4
0.141
tor.However, there is a need for more comprehenLLMM 9.8±2.3
9.3±2.4
0.123
9.3±2.3
9.8±2.3
0.162
sive studies about it.
RAMM 3.0±0.9
2.9±0.9
0.363
3.0±0.9
2.9±0.9
0.362
Declaration of conflicting interests: The authors
LAMM 3.1±0.9
3.0±0.8
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TMM
31.1±5.8
30.2±5.4
0.295
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FM
37,9±14,1
33,4±10,8
*0.013 37,8±14,0
33,6±11,0
*0.020
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Table 1. Comparison by gender

Tables 3. Right hand and left 2D:4D ratio of BMI, Fat Mass, Total Fat while there is a correlation with a positive value, a negative correlation is observed by the FFM.

Right
2D:4D
Left
2D:4D

BMI

Fat Mass

Total Fat

FFM

Pearson Correlation

r: 0,166*

r: 0,175

r:0,177**

r:-0,152

Sig. (2-tailed)

p: 0,015

p:0,010

p:0,009

p:0,026

Pearson Correlation

r:0,172*

r:0,171

r:0,164*

r:-0,142

Sig. (2-tailed)

p:0,011

p:0,012

p:0,016

p:0,038

The 2D:4D is a popular measurement transmitted by genetic inheritance, with many studies on this ratio published in the literature in recent years. Studies have shown that the 2D:4D is related to the hormone testosterone [9-12]. Other studies have
shown that a low 2D:4D on both hands is inversely correlated
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