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ABSTRACT

According to World Health Organization, 500 million people are affected by mental health disorders
worldwide and among these a majority of them are affected with depression, anxiety and stress. In India 10-20
persons out of every 1000 have been reported to be suffering from mental illness. Earlier studies reported that
the 2D:4D correlates with the depression, anxiety and stress. The present study was undertaken to observe
the association of 2D:4D ratio with depression, anxiety and stress in second year female dental students. 30
apparently healthy second year female students were included in the study after obtaining the written
informed consent. 2D:4D ratio was ratio of the length of second and forth digits. The length of each digit was
measured from the mid-point of bottom crease where the fingers join the hands to the tip of the fingers. The
value of R is -0.0696 for association of 2D:4D ratio (right) and depression. This indicates a negative correlation,
between the variables. The value of R is -0.2073 for association of 2D:4D ratio (right) and anxiety. This
indicates a negative correlation between the variables. The value of R is -0.3231 for association of 2D:4D ratio
(right) and stress. This indicates a negative correlation between the variables. The value of R is 0.0599 for
association of 2D:4D ratio (left) and depression. This indicates a positive correlation between the variables.
The value of R is 0.1916 for association of 2D:4D ratio (left) and anxiety. This indicates a positive correlation,
between the variables. The value of R is 0.2169 for association of 2D:4D ratio (left) and stress. This indicates a
positive correlation between the variables. Right hand 2D:4D ratio has negative correlation with depression,
anxiety and stress whereas left hand 2D:4D ratio has positive correlation with depression, anxiety and stress.
We recommend further detailed studies to understand the association.
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INTRODUCTION

According to World Health Organization, 500 million people are affected by mental health disorders
worldwide and among these a majority of them are affected with depression, anxiety and stress. In India 10-20
persons out of every 1000 have been reported to be suffering from mental illness. Earlier studies reported that
the 2D:4D correlates with the depression, anxiety and stress. The length of the index finger is considered as 2D
and length of the ring finger is considered as 4D. The ratio between these two lengths is called as 2D:4D ratio
[1,2]. It was reported that there was negative correlation between 2D:4D ratio with prenatal testosterone
levels [3]. In fact, the ratio of 2D and 4D represents the ratio of testosterone and estrogen in the fetal life [4].
The ratio was lower in males when compared with females [5].It was reported that the ratio of 2D and 4D was
associated with depression, anxiety and stress [6]. However, there are limited studies in this area. Hence, the
present study was undertaken to observe the association of 2D:4D ratio with depression, anxiety and stress in
second year female dental students.

MATERIALS AND METHODS
Study design: Cross-sectional study

Study setting: The present study was conducted at Department of Physiology, Vishnu Dental College,
Bhimavaram, Andhra Pradesh.

Study participants: 30 apparently healthy second year female participants within the age group of 18-24 years
were included in the study after obtaining the written informed consent. Participants with any serious diseases
and those under any treatment and unwilling participants were excluded from the study.

Measurement of 2D:4D ratio:2D:4D ratio was ratio of the length of second and forth digits. The length of each
digit was measured from the mid-point of bottom crease where the fingers join the hands to the tip of the
fingers [7, 8].

Ethical considerations: The present study was approved by institutional research committee of Vishnu Dental
College, Bhimavaram.

Data analysis: Data was analyzed by SPSS 20.0.Data was represented as mean and SEM. Pearson correlation
coefficient was applied to observe the association between the variables.

RESULTS

Results are presented in table no 1 and 2. The value of R is -0.0696 for association of 2D:4D ratio
(right) and depression. This indicates a negative correlation, between the variables. The value of R?, the
coefficient of determination, is 0.0048.The value of R is -0.2073 for association of 2D:4D ratio (right) and
anxiety. This indicates a negative correlation between the variables. The value of R? is 0.043.The value of R is -
0.3231 for association of 2D:4D ratio (right) and stress. This indicates a negative correlation between the
variables. The value of R? is 0.1044 (table no 1). The value of R is 0.0599 for association of 2D:4D ratio (left) and
depression. This indicates a positive correlation between the variables. The value of R? is 0.0036.The value of R
is 0.1916 for association of 2D:4D ratio (left) and anxiety. This indicates a positive correlation, between the
variables. The value of R% is 0.0367.The value of R is 0.2169 for association of 2D:4D ratio (left) and stress. This
indicates a positive correlation between the variables. The value of R?, the coefficient of determination, is
0.047 (table no 2).
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Table 1: Association of 2D:4D ratio of right hand with depression, anxiety and stress.

Parameter Mean and SEM 2D:4D ratio (right) R R?
Depression 4.03+0.61 -0.0696 0.0048
Anxiety 5.63+0.69 0.92+0.009 -0.2073 0.043

Stress 5.83+0.65 -0.3231 0.1044

(Data was presented as Mean and SEM)

Table 2: Association of 2D:4D ratio of left hand with depression, anxiety and stress.

Parameter Mean and SEM 2D:4D ratio (right) R R?
Depression 4.03+0.61 0.0599 0.0036
Anxiety 5.63+0.69 1.04+0.01 0.0036 0.0367
Stress 5.8310.65 0.2169 0.047
(Data was presented as Mean and SEM)
DISCUSSION

The ratio of the digits was measured from the midpoint to the bottom crease where the finger joins
the hand to the tip of the finger [9-11]. Earlier studies reported that there was correlation between the 2D and
4D ratio with gender and testosterone levels [12]. The length of the second digit was longer in females when
compared to the forth digit. This was reverse in case of males [13]. It was reported that the ratio of 2D:4D ratio
was associated with poor physical and psychological health outcomes in males where as in females it was not
associated with health outcomes. There was mixed results in case of digit ratio. In males lower ratio of 2D and
4D indicates higher levels of depression, anxiety and stress [14]. Anti-social behavior was observed in the
individuals with lower 2D and 4D digit ratio. It was reported that, the testosterone levels in the prenatal life
determines the 2D and 4D digit ratio [15]. In contrast another study reported that there was no association
between the 2D and 4D digit ratios with testosterone as well as antisocial behavior [16]. Right hand 2D:4D
ratio has negative correlation with depression, anxiety and stress whereas left hand 2D:4D ratio has positive
correlation with depression, anxiety and stress. It was reported that the handedness has effect on the digit
ratio. Left handed people has lower digit ratio when compared to right handed males [17]. Other study
reported that there was no difference in males. However, in females, there is a difference which is significant
statistically. This difference in females was reported due to influence of estrogen [18-20]. The difference in the
correlation observed in the present study may be due to presence of asymmetry in the length of the digits of
right and left hands as reported in earlier studies [20]. The second metacarpal, was reported to be larger in the
right hand among the right and left handers [21, 22].

Limitations: The present study sample size was lower. The study was conducted at one center, so the results
may not be generalized.

CONCLUSION

Right hand 2D:4D ratio has negative correlation with depression, anxiety and stress whereas left hand
2D:4D ratio has positive correlation with depression, anxiety and stress. We recommend further detailed
studies including both genders to understand the association which may help as simple indicators for
assessment of psychological disorders.
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