
© Kamla-Raj 2010 Anthropologist, 12(2): 127-130 (2010)

Relationship between Digit Ratio (2D:4D) and
Birth Weight in Nigerians

B. Danborno1*, S. S. Adebisi1, A. B. Adelaiye2 and S.A. Ojo3

1Department of Anatomy, 2Department of Physiology, Faculty of Medicine, 3Department of
Veterinary Anatomy, Faculty of Veterinary Medicine, Ahmadu Bello University, Zaria, Nigeria

*Telephone: 08020655284; *E-mail: sbdanborno@abu.edu.ng

KEYWORD 2D:4D Ratio. Birth Weight. Regression Analysis. Nigerians

ABSTRACT Recently the subject of 2D:4D ratio has been receiving great attention from investigators. This present
study investigated the association between 2D:4D ratio and birth weight in Nigerians. Subjects consisted of 215 males
and 190 females with mean age (20.64 ± 6.94). Finger lengths were measured from the basal crease to the tip of the
finger and second digit (2D) was divided by fourth digit (4D) to obtain 2D:4D ratio. 2D:4D ratio were categorized
according to three birth weights categories and correlated with digit ratio in both males and females. In males only left
2D:4D showed significant difference within the 3 birth weight group s (F=5.94 and P = 0.003) a similar result was also
seen in the females (F = 3.75 and P = 0.03). Overall in males there was a significantly negative relationship between
right and left 2D:4D with birth weight (r = -0.15, P<0.05 and r = -0.21, P<0.01) respectively. In females positively
significant relationship was obtained in both right and left hands (r = 0.16, P<0.05 and r = 0.24, P<0.01) respectively.
Regression analysis of 2D:4D and birth weight yielded a positive result, but the predictive ability lies more in the left
hands in both males and females: BW = 7.767 – (4.669 x left 2D:4D) and BW = 0.627 + (2.746 x left 2D:4D). This
study has demonstrated the association between 2D:4D and birth weight and birth weight could be predicted most
especially form the left hands.

INTRODUCTION

Digit ratio have been reported by many
investigators to be sexually dimorphic (Manning
et al. 1998; Manning et al. 2002; Putz et al. 2004;
McIntyre et al. 2006; Trivers et al. 2006). This
difference has also been reported to exist in other
animals and primates (Burley and Foster 2004;
Brown et al. 2002).  Digit ratio has been associated
with many biological traits including the in utero
levels of testosterone (Lutchmaya et al. 2004),
aggression (Bailey and Hurd 2005; Millet and
Dewitte 2006), spatial ability (van Anders and
Hampson 2005; Bull and Benson 2006) and
academic performance (Romano et al. 2006). Some
disease conditions like autism, depression and
developmental psychopathology, congenital
adrenal hyperplasia, polycystic ovarian syndrome
have also correlated with digit ratio (Manning
et al. 2001; Brown et al. 2002; Okten et al. 2002;
Catrall et al. 2005; Fink et al. 2007). Low birth
weight has tremendous consequences and has
been associated with a number of adulthood
diseases like type II diabetes, hypertension,
cardiovascular diseases, obesity and others
(Baker 1998; Huxley et al. 2000; Anazawa et al.
2003). Ronalds et al. (2002) have shown that 2D:4D
ratio is associated with body size and proportion

at birth in men, and that men who had higher
2D:4D were shorter at birth.

Since digit ratio is correlated to traits that are
putatively link to testosterone, a few studies have
reported the association of 2D:4D with birth
weight. In this study we seek to investigate if
there is any relationship between birth weight
and 2D:4D ratio.

SUBJECTS  AND  METHODS

Data on age, sex and birth weight were obtained
from subjects who are students and staff of the
Ahmadu Bello University, Zaria through a
questionnaire as part of another study. The number
of subjects who participated were males (n = 215)
and females (n = 190) after given informed consent
with mean age (20.64 ± 6.94). Subjects were classified
according to 3 birth weight categories (Group I
<3.0kg, Group II 3.1 – 3.4 kg and Group III >3.6 kg.

Finger Length Measurements

Digit length was measured on the ventral
surface of the hand from the basal crease of the
finger to the tip, according to Manning et al. (1998)
using an Avenger digital caliper (MicroMak USA)
measuring to 0.01mm.
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Statistical Analyses

Data were expressed as mean ± standard
deviation (SD). One way analysis of variance was
used to test for the difference in 2D, 4D and 2D:4D
in the right and left hands of subjects in the 3
birth weight groups. Pearson correlation was
applied to test the relationship between 2D, 4D,
2D:4D and birth weight. Linear and multiple
regressions were used to investigate the ability
of 2D:4D to predict birth weight. Statistical
significant difference was deemed acceptable at
P < 0.05. SigmaStat 2.0 for Windows (Systat Inc.,
Point Richmond, CA) was used for the statistical
analyses.

RESULTS

In Table 1 subjects were classified according
to birth weights. In both males and females only
left 2D:4D digit ratio showed significant
difference. In males, higher birth weight showed
lower left 2D:4D (0.95 ± 0.03) and lower birth weight
(0.97 ± 0.03) with statistical significant difference
(P = 0.003) a contrary observation was seen in
the females, with lower birth weights having lower
right and left digit ratios and higher birth weights
having higher 2D:4D digit ratios with significant
statistical difference (P = 0.03).

Table 2 shows the significant correlations that
were established in right and left 2D:4D (r = 0.15,
P <0.05 and r = -0.21, P <0.01) respectively in males.
In females, apart from the significant correlation
seen in the right and left 2D:4D ratio (r = 0.16, P <
0.05 and r = 0.24, P <0.01) respectively, another
significant correlation was established between
left 2D and birth weight (r= 0.22, P <0.01).

Table 3 presents the regression equations of
2D:4D ratio and birth weight. A multiple linear
regression comprising of birth weight (dependent
variable) and right and left digit ratios
(independent variables) shows that only the left
2D:4D digit ratio significantly predicts birth weight

in males (P = 0.02) and females (P = 0.009). This
regression is graphically presented in Figures 1
and 2.

DISCUSSION

Birth weight in newborns is sexually dimorphic
(Danborno and Afegbua 2006) and has been
associated with a number of other outcomes in
child and adulthood (Baker 1998). If this is true
then testosterone must be responsible for the birth
weight difference in males and females, and it is
expected that at least there should be some kind
of relationship between birth weight, 2D, 4D and
2D:4D ratio, since testosterone has been known
to increase somatic growth.

So far only a few studies (Ronalds et al. 2002;
McIntyre et al. 2006) have attempted to correlate
birth weight and 2D:4D ratio. The present study
further confirms a positive association between
birth weight and 2D:4D ratio. For males a negative
correlation in both right and left hands were
obtained as expected due to the effect of fetal
testosterone. In females a positive relationship
was recorded. This means that where as
testosterone increases fetal growth and reduces
2D:4D ratio estrogen increases both. The
observation for this study tends to deviate
slightly from previous reports of the right 2D:4D
ratio associating with traits more than the left
(Manning 2002; Putz et al. 2004; Ronamo et al.
2006).

Table 1: 2D:4D ratios in right and left hands of subjects according birth weight categories in male and
females subjects.

Group A Group B Group C
<3.0 kg 3.1 – 3.5 kg >3.6 g F P

Females n = 29 n = 133 n = 28
Right 2D:4D 0.96 ± 0.04 0.96 ± 0.05 0.98 ± 0.07 1.80 0.17
Left 2D:4D 0.96 ± 0.04 0.97 ± 0.04 0.99 ± 0.04 3.75 0.03

Males n = 51 n = 101 n = 63
Right 2D:4D 0.96 ± 0.04 0.94 ± 0.05 0.94 ± 0.04 2.53 0.08
Left 2D:4D 0.97 ± 0.03a 0.96 ± 0.04 0.95 ± 0.03b 5.94 0.003

Table 2: Correlation between 2D and 4D digit
lengths and ratios with birth weight of subjects.

Males n=215 Females n=190

Right 2D (mm) 0.02 0.17
Right 4D (mm) 0.13 0.05
Left 2D (mm) 0.00 0.22**
Left 4D (mm) 0.12 0.05
Right 2D:4D -0.15* 0.16*
Left 2D:4D -0.21** 0.24**

* P <0.05 ** P <0.0
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Table 3: Regression equations for predicting birth weight from 2D:4D digit ratios in male and females.

Sex n Predictive Equations r r2 SEE

Males 215 BW= 7.950 –
(0.780 x right 2D:4D) -

(4.091 x left 2D:4D) 0.22 0.05 0.71
Females 190 BW= 0.396 +

(0.578 x right 2D:4D) +
(2.411 x left 2D:4D) 0.25 0.06 0.45

r = correlation coefficient, SEE= standard error of estimate

Fig. 2. Regression of birth weight on left 2D:4D digit ratio in females (n = 190).
BW = 0.627 + (2.746 x left 2D:4D), r = 0.24 and P<0.001.
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Fig. 1. Regression of birth weight on left 2D:4D digit ratio  in males (n = 215).
BW = 7.767 – (4.669 x left 2D:4D), r = 0.21 and P = 0.002.
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The relationship of birth weight and left
2D:4D ratio subjected to regression analysis
produced an ability to predict birth from 2D:4D.
Further studies to validate this association can
be deduced from the result of the 2D, 4D and
2D:4D ratio in classified birth weight groups. The
results of the 2D and 4D in males presented a
pattern with an increasing length in 2D and 4D
from Group A (birth weight < 3.0 kg) to Group C
(birth weight >3.6 kg) in both right and left hands.
This is contrary to the observation made on
2D:4D ratio, in this case 2D:4D decreases from
lower birth weight group (< 3.0 kg) to higher birth
weight group (> 3.6 kg) which is more significant
in the left hand (P = 0.003) than the right hand (P
= 0.08) both for males and females. This finding
disagrees with report of Ronalds et al. (2002),
whose data fail to show significant relationship
between birth weight, placental weight, birth
length and head circumference. Following the
suggestion of Ronalds et al. (2002), subjects with
higher birth weight and lower 2D:4D ratio would
have lower risk of developing cardiovascular
diseases as reported earlier by Manning and
Blundred (2000).

We conclude that 2D:4D ratio could serve as a
means to obtain an estimate of birth weight for
individuals who do not know their birth weight to
help prevent adverse health problems in adult life.
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