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A new anthropometric measurement of penile length and its
relation to second and fourth digital lengths
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Murat TUTANÇ3, Yunus DOĞRAMACI4, Mevlana Derya BALBAY1

Aim: The development of digits is under the control of Hox genes, which also control the differentiation of the urogenital
system. In the present study we evaluated the association between penile length and lengths of the second and fourth digits.
Materials and methods: In this study, 1028 Turkish male primary school children from the Eastern Mediterranean Region
of Turkey were included. Weight and height measurements were obtained in order to calculate the body mass index (BMI).
Flaccid and stretched length of the penis was measured. The lengths of the second and fourth digits of the right hands were
measured. Statistical analyses were performed with descriptive statistics and Pearson correlation analysis.
Results: A significant correlation was found between the following parameters: the length of the second digit with flaccid
and stretched length of the penis (r = 0.166 and r = 0.276, respectively; P < 0.01); and the length of the fourth digits with
flaccid and stretched length of the penis (r = 0.174 and r = 0.287, respectively; P < 0.01). No significant correlation of 2D:4D
ratio was found with flaccid and stretched length of the penis (r = –0.013; P = 0.668, r = –0.018; P = 0.565, respectively).
Conclusion: The positive correlations in our study are a novel finding and may have further clinical implications.
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Penis uzunluğu ile ikinci ve dördüncü parmak uzunluğu ilişkisini gösteren yeni bir
antropometrik ölçüm
Amaç: Ürogenital sistem farklılaşmasını kontrol eden Hox genleri parmakların gelişimini de kontrol etmektedir. Bu
çalışmada penis uzunluğu ile ikinci ve dördüncü parmakaların uzunlukları arasındaki ilişki değerlendirildi.
Yöntem ve gereç: Bu çalışmaya doğu akdeniz bölgesindeki ilkokul çağındaki toplam 1028 Türk erkek çocuğu dahil
edilmiştir. Vücut kitle indeksini hesap edebilmek için ağırlık ve uzunlukları ölçülmüştür. Penis uzunlukları gevşek ve
gerilmiş halde ölçülmüştür. Sağ el ikinci ve dördüncü parmakların uzunlukları ölçülmüştür. İstatiksel ölçümler deskriptif
istatistik ve Pearson korrelasyon analizi ile yapılmıştır.
Bulgular: Aşağıdaki karşılaştırmalar arasında anlamlı korelasyon tespit edilmiştir: ikinci parmak uzunluğu ile gevşek ve
gerilmiş penis uzunluğu (r = 0,166 and r = 0,276, sırasıyla; P < 0,01); dördüncü parmak uzunluğu ile gevşek ve gerilmiş
penis uzunluğu (r = 0,174 and r = 0,287, sırasıyla; P < 0,01). 2D:4D oranı ile gevşek ve gerilmiş penis uzunluğu arasında
anlamlı korelasyon bulunmamıştır (r = –0,013; P = 0,668, r = –0,018; P = 0,565).
Sonuç: Sonuç olarak, çalışmamızdaki pozitif korelasonlar yeni bir bulgudur ve içerisinde daha başka klinik anlamlar
içerebilir.
Anahtar sözcükler: Penis boyutu, parmak uzunluğu, somatometrik ölçümler
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Introduction
In daily clinical practice, clinicians like urologists
and endocrinologists usually have to deal with young
patients complaining about the unsatisfactory size
of their penises. This problem is generally seen in
adolescents. It is suggested that the size may affect
sexual satisfaction and fertility potential (1).
Any disorder regarding abnormal genital
development, such as micropenis, can be diagnosed
by physical examination. Micropenis is diagnosed as
a disorder that is normal in terms of configuration
and function. However, it is more than 2.5 standard
deviations (SD) smaller than the mean length (2-4),
which may be subjected to international differences
(5-9).
There may be a relationship between the prenatal
production of testicular androgen and the length of
the digits, which may be indirectly affected by Hox
genes. These genes also control the differentiation of
urogenital system (10,11).
Previous reports have suggested that patterns of
digit formation may be related to gonad function
(12-14).
Therefore, our aim was to investigate the
relationship between the penile length and lengths
of the second (2D) and fourth digits (4D). We also
aimed to evaluate the penile size in terms of height,
weight, and body mass index. To the best of our
knowledge, this is the first study investigating the
association between the penile length and lengths of
digits in such a large sample.
Materials and methods
The study was conducted after obtaining permission
from the ethics committee of the Medical School,
Mustafa Kemal University. The study was conducted
in 2009 and 1028 Turkish male primary school

children living in Hatay were enrolled in the study.
Initially, weight and height measurements were
taken for calculating the body mass index (BMI). All
examinations were performed in warm conditions by
the same physician (MD). Lengths of the penis as
well as the second and fourth fingers were evaluated
by the measurement method of Spyropoulos et al.
and Manning et al. (1,12). Flaccid penile length was
measured as the distance between the penopubic
skin junction and the tip of the glans in the flaccid
and the nonstretched state of the penis. The point of
the penopubic junction was determined by the line
that was determined by gently handling the penis
dorsally. The stretched penile length was determined
from the penopubic junction to the tip of the glans
penis by placing the end of a straight-edge ruler
gently against the pubic ramus and applying traction
along the length of the phallus to the point of
increased resistance-an easily appreciated end point
(1). The lengths of the second and fourth fingers
were measured directly on the ventral surface of the
right hand from the basal line of the finger to the tip
(12). All measurements were performed twice using
a millimetric ruler and mean values were recorded.
The data were analyzed using SPSS for Windows,
version 14.0 (SPSS Inc. Chicago, Illinois, United
States). Correlation (Pearson) and regression analyses
were performed.
Results
Anthropometric parameters were measured for all
subjects as mean ± standard deviation (Table 1). The
mean age of the individuals was 8.60 ± 1.32 years (range
6 to 11 years). The mean height, weight, and BMI were
calculated as 129.39 ± 9.25 cm, 26.73 ± 6.20 kg, and
27.33 ± 1.80 kg/m2, respectively. The mean length of
the second and fourth fingers, and the 2D (Digit):4D
ratio of the right hand were 53.17 ± 4.79 mm, 55.78

Table 1. Antropometric parameters measured in the study group.

Age

Length of
flaccid penis
(mm)

Length of
stretched penis
(mm)

Length of
second finger
(mm)

Length of
fourth finger
(mm)

Height
(cm)

Weight
kg

BMI
kg/m2

2D:4D

Mean

8.60

24.91

44.70

53.17

55.78

129.39

26.73

27.33

0.95

Standard deviation

1.32

6.30

9.11

4.79

4.96

9.25

6.20

1.80

0.04
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± 4.96 mm, and 0.95 ± 0.04, respectively; whereas the
mean flaccid and stretched lengths of the penis were
24.91 ± 6.30 mm and 44.70 ± 9.11 mm, respectively.
Results of the correlation analysis revealing the
relation among the variables are shown in Table 2. A
significant correlation was found between the following
parameters: the length of the second digit with flaccid
and stretched length of the penis (r = 0.166 and r =
0.276, respectively; P < 0.01); and the length of the
fourth digits with flaccid and stretched length of the
penis (r = 0.174 and r = 0.287, P < 0.01; respectively).
No statistical correlation of 2D:4D ratio was found
with flaccid and stretched length of the penis.
The relations between the lengths of stretched
and flaccid penis in relation with age and 2D, 4D
dimensions are presented in Figures 1a-d.
It was found that there was a positive and
significant correlation of stretched and flaccid penile
length with age and the length of second and fourth
digits. However, there was no significant correlation
between 2D:4D ratio and stretched and flaccid penile
length according to age.
Multiple regression analysis was performed with
2D, 4D, BMI, and age as independent variables and
flaccid penis length as dependent variable. The model
for predicting flaccid penis length was statistically
significant and linear. Age, BMI, and 4D were
found to be significant in predicting flaccid penis
length. However, 2D was found to be insignificant in
anticipating flaccid penis length. It was observed that
7.8% of the change in flaccid penis length was due to
variables like 2D, 4D, BMI, and age (Table 3).
In the multiple regression analysis (where 2D, 4D,
BMI, and age were independent variables and stretched
penis length was dependent variable), age, BMI, and

4D were found to play a significant role in predicting
stretched penis length. In addition 2D was found to
be insignificant in anticipating stretched penis length.
These 4 variables corresponded to 9.0% of the total
variables related to stretch penis length (Table 3).
Discussion
Testosterone directly affects the penile development.
The ratio of serum testosterone/estrogen levels
is important in terms of the prenatal regulation
of the male genital system differentiation. There
is a strong expression of Hox genes in the genital
bud. Penis development is affected by the prenatal
testicular androgen production (15). Therefore,
mutation regarding Hox genes causes anatomical
abnormality in genitalia and fingers, which is called
as hand–foot–genitalia syndrome (10,11). As there
is a common genetic structure, investigating fingers
and penis together makes sense. The measurement
of penile length is also essential in other conditions
including the diagnosis of micropenis (pituitary and
hypothalamic disorders), anatomic abnormalities
of the penis, defining the diseases requiring penilelengthening procedures, and investigating the results
of medical or surgical treatment of the penis (16).
Apart from fingers, many authors think that
the size of a man’s penile length can be estimated
by evaluating the other parts of his body. Previous
reports in developmental medicine could provide us
with predictive clues about the relationship between
the length of certain extremities or digits and penile
size. Shah and Christopher revealed that there was no
correlation between the length of penis and shoe size.
Therefore, they criticized the common belief in which
shoe size is related with the length of penis (17).

Table 2. Partial correlation coefficients (r) among penile length, second and fourth digit length, height, weight, and BMI (controlling for age).
Flaccid penis
Stretched penis

0.713**

Second finger

0.166**

Fourth finger

0.174**

2D:4D ratio

-0.013

BMI

-0.021

Age

0.118**

Stretched penis

Second finger

Fourth finger

2D:4D ratio

BMI

0.276**
0.287**
-0.018

0.882**
0.270**

-0.213**

0.137**

0.650**

0.667**

-0.014

0.238**

0.610**

0.604**

0.027

0.600**

**P < 0.01
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Figure 1. a- Positive correlations between second digit and stretched penis lengths, b- Positive correlations between fourth digit and
stretched penis lengths, c- Positive correlations between second digit and flaccid penis lengths, d- Positive correlations
between fourth digit and flaccid penis lengths.

Spyropoulos et al. preferred to perform the
estimation related to penis size by measuring the
index finger length (1). It was pointed that there was
a significant relationship between the digit and penile
lengths. This was the first study investigating the
relationship between the length of digits and penile
size in the literature. Nevertheless, their sample was
not sufficiently large and no assessment was performed
about the fourth digit. Therefore, it was proposed that
larger scale research should be carried out.

to be associated with high sperm counts, high
serum testosterone levels, and increased fertility.
Additionally, high 2D:4D ratios were correlated with
low sperm counts, and low testosterone and high
estrogen levels (13,19). The 2D:4D ratios were also
revealed to be related with some adult onset disorders,
such as breast cancer (20,21). Moreover, patients
with congenital adrenal hyperplasia have low 2D:4D
ratios compared to controls (15,22). Recent reports
on 2D:4D ratio were summarized by Manning (14).

In another study, it was reported that the ratio of
2D:4D changes according to gender and it may be
used as a predictive parameter of fertility, and the
expression of a number of adult disorders (12,18).
In another study, the low 2D:4D ratio was found

As reported in previous studies, it is obvious that
there is a significant relationship between penile
and digit lengths. In the current report, our study
has a larger sample in comparison to Spyropoulos
et al.’s work (1). We also investigated the relation
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Table 3. Multiple linear regression analysis results with stretched and flaccid penis
lengths as dependent variables.
Constant: 26.43

Stretched penis

Independent
variable

Standardized
regression
coefficients
(beta)

t

P

95%
Confidence interval

2D

0.10

1.59

0.111

–0.046 to 0.448

4D

0.21

3.33

0.001

0.170 to 0.655

Age

0.11

2.75

0.006

0.237 to 1.417

BMI

–0.16

–3.77

0.000

–1.248 to –0.394

Constant:25.71

Flaccid penis

Independent
variable

Standardized
regression
coefficients
(beta)

t

P

95%
Confidence interval

2D

0.10

1.67

0.094

–0.025 to 0.320

4D

0.23

3.51

0.000

0.134 to 0.472

Age

0.08

1.97

0.048

0.003 to 0.826

BMI

-0.30

-7.00

0.000

–1.362 to –0.766

between both the lengths of the second and fourth
digits and penile length. Similar to the study by
Spyropoulos et al., we performed our study in the
Mediterranean region and the length of the second
digit was correlated with penile length. In addition, we
measured the length of the fourth digit. It was found
that the length of the fourth finger was statistically
correlated with both flaccid and the stretched penile
sizes. In the light of the report by Manning et al., we
evaluated whether there is a relation between 2D:4D
ratio and flaccid and stretched length of the penis.
However, we could not find a significant correlation.
This difference may be due to the mean age of our
study population. Since body development is not fully
completed in children, a possible correlation between
mature digits and penis could not be achieved in a
pediatric age group. However, the similarity in the
results of both studies could be due to the regions in
which the measurements were carried out. Living in
the Mediterranean region for these studies samples
may have a role as an etiological factor.

Previous reports in the literature have no
standardization about evaluation techniques
preventing one from obtaining accurate results
(23,24). In these studies, measurements were
generally self-recorded or made by more than one
doctor (23). Voracek et al. reported that the data
for analysis should be based on averages from at
least 2 measurements (25). In the current study, all
measurements were performed by the same physician
(MD) at least twice. We think that the strict appliance
of measurement principles by the same person will
provide more correct results as in our study.
In previous reports, despite the several observed
correlations between penile dimension and
somatometric parameters, either positive (height)
or negative (weight, BMI, W/H ratio, shoe size), no
meaningful relationship was persuasive enough to
set up predictive variables (17). In our study, weight
and BMI significantly correlated with the length of
stretched penis.
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In another study, Ponchietti et al. investigated
the relationship between penile measurements
(length, circumference at the midshaft) and other
somatometric parameters, such as height, weight, and
BMI (26). They observed that the penile dimensions
were highly correlated with height and weight of
the subjects. However, digits were not included in
comparisons.

In conclusion, to the best of our knowledge, this
is the first report revealing a significant correlation
between the penile size and digit lengths. Additionally,
the current study population is the largest sample
examined to date. Based on our findings, we think
that the relationship between penile and digit lengths
could be a developmental link leading to new clinical
applications.
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