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Objectives  The ratio of second to fourth digit length (2D : 4D) could be a potential epigenetic marker of sexual dimorphism reflecting
prenatal testosterone exposure. Testosterone is known to affect the development of the brain through an epigenetic mechanism. The pur-
pose of this study was to investigate the effects of exposure to fetal testosterone on the metabolic syndrome based on 2D : 4D of schizo-
phrenia patients and the relationship with the age of onset of schizophrenia.

Methods A total of 214 schizophrenia patients participated in this study. The participant’s physical and blood tests were performed
according to the American National Cholesterol Education Program’s Third Amendment of the Metabolic Syndrome Diagnostic Crite-
ria, and the 2D : 4D was measured by the method designed by McFadden. Data were statistically analyzed by t-test, Pearson’s correlation
analysis and multiple regression model analysis.

Results 2D : 4D was significantly higher in female than male in both hands, and there was a statistically significant negative correla-
tion between 2D : 4D and the age of onset of schizophrenia in male. However, 2D : 4D did not show statistically significant correlation with
metabolic factors.

Conclusions  Fetal testosterone suggests the possibility of affecting the age of onset of schizophrenia through the epigenetic mech-
anism, but there is no clear relationship with metabolic factors.
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Table 1. Differences in anthropometrics stratified by metabolic factors in female and male schizophrenia patients (n = 214)

Total sample (n = 214) Male (n=116) Female (n = 98)
Mean SD Mean SD Mean SD
Age (year) 48.71 10.61 50.47 9.91 46.62 11.06
Age of onset (year) 26.87 7.83 27.91 8.19 25.62 7.23
Weight (kg) 67.08 12.00 71.45 12.27 61.86 9.34
Height (cm) 163.90 8.91 169.42 7.10 157.31 5.85
Waist circumference 87.83 9.79 89.70 9.09 85.60 10.17
Neck circumference 35.61 3.52 37.37 3.32 33.48 2.41
BMI (kg/m?) 24.86 3.59 24.77 3.54 24.97 3.67
Systolic BP 118.56 14.05 120.82 13.53 115.82 14.26
Diastolic BP 73.77 10.22 75.42 10.20 71.78 9.93
Fasting glucose 95.93 26.27 95.30 20.55 96.66 31.84
HDL 48.64 16.21 4419 14.75 53.90 16.37
G 139.75 103.39 143.72 113.06 135.06 90.99
MI . body mass index, BP : blood pressure, HDL : high-density lipoprotein, TG : friglyceride, SD : standard deviation

Table 2. Mean values of 2D : 4D in female and male schizophrenia patients

Male (n=116) Female (n = 98) A o

Mean SD Mean SD

Mean 2D:4D 0.944 0.0312 0.956 0.0313 2.82 0.0053*
Rf. hand 2D:4D 0.947 0.0346 0.957 0.0347 1.96 0.0500"
Lt. hand 2D:4D 0.940 0.0348 0.955 0.0341 3.14 0.0019*
#* 1 p <001, T :p<0.05. p: p-value, Rt. hand 2D : 4D : right hand 2D : 4D ratio, Lt. hand 2D : 4D : left hand 2D : 4D ratio, Mean

2D : 4D : mean value of right hand and left hand 2D : 4D ratio, SD : standard deviation
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Table 3. Multiple regression analysis for the relationships between
the age of onset (dependent variable) and 2D : 4D (independent
variable) in schizophrenia patients

Male (n=116)

Female (n = 98)

Beta (p)

Beta (p)

Rt. hand 2D:4D
Lt. hand 2D:4D
Mean 2D:4D

—41.877 (0.0827)
—40.584 (0.0674)
—49.761 (0.0497)*

—19.1228 (0.3905)
—5.2451 (0.8220)
—14.5135 (0.5546)

% . p < 0.05. Beta : standardized regression coefficients. p : p-
value, Rt. hand 2D : 4D : right hand 2D : 4D ratio, Lt. hand 2D :

D : Left hand 2D : 4D ratfio, Mean 2D : 4D : mean value of
right hand and left hand 2D : 4D ratio
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Table 4. Pearson’s correlation coefficients (r) for the relationship of right hand 2D : 4D and left hand 2D : 4D with metabolic factors for

female and male schizophrenia patients

Male (n = 116) Female (n = 98)
Metabolic factors Rt. hand 2D:4D Lt. hand 2D:4D Rf. hand 2D:4D Lt. hand 2D:4D
r (p) r(p) r(p) r (p)

Waist circumference 0.126 (0.177) 0.145(0.118) 0.075 (0.462) 0.145 (0.155)
Neck circumference 0.127 (0.173) 0.038 (0.684) —0.018 (0.864) 0.011 (0.914)
BMI 0.131 (0.160) 0.070 (0.452) -0.034 (0.738) 0.022 (0.832)
Systolic BP 0.110 (0.238) 0.142(0.128) 0.043 (0.678) 0.035 (0.731)
Diastolic BP 0.025 (0.790) 0.081 (0.384) —0.077 (0.452) 0.008 (0.940)
Fasting glucose 0.086 (0.357) 0.043 (0.644) 0.001 (0.992) —0.050 (0.623)
HDL 0.101 (0.283) —0.064 (0.498) 0.067 (0.514) -0.022 (0.832)
G 0.006 (0.946) 0.027 (0.774) —0.040 (0.694) —0.081 (0.426)
r . Pearson's correlation coefficients, p : p-value, Rt. hand 2D : 4D : right hand 2D : 4D ratio, Lt. hand 2D : 4D : left hand 2D:4D ro-
tio, BMI : body mass index, BP : blood pressure, HDL : high-density lipoprotein, TG : triglyceride

Table 5. Pearson’s correlation coefficients (r) for the relationship of right hand 2D : 4D and left hand 2D : 4D with metabolic factors for fe-
male and male schizophrenia patients (excluding patients with metabolic syndrome)

Male (n = 74)

Female (n = 64)

Metabolic factors Rt. hand 2D:4D

Lt. hand 2D:4D

Rt. hand 2D:4D Lt. hand 2D:4D

r(p)

r(p)

r(p) r(p)

Waist circumference 0.141 (0.232) 0.141 (0.229) —0.024 (0.848) 0.090 (0.481)
Neck circumference 0.041 (0.728) —0.004 (0.971) —0.130 (0.306) -0.162 (0.201)
BMI 0.090 (0.443) 0.044 (0.711) —0.067 (0.601) 0.008 (0.952)
Systolic BP —-0.010 (0.932) 0.067 (0.572) —-0.091 (0.475) —0.138 (0.276)
Diastolic BP 0.077 (0.512) 0.116 (0.323) —-0.081 (0.527) —0.091 (0.476)
Fasting glucose 0.219 (0.063) 0.080 (0.502) 0.022 (0.864) —-0.017 (0.892)
HDL 0.032 (0.790) —-0.159 (0.180) 0.150 (0.238) 0.059 (0.642)
G 0.202 (0.087) 0.124 (0.297) —0.064 (0.615) —0.104 (0.415)

r . Pearson’s correlation coefficients, p : p-value, Rt. hand 2D : 4D :
BMI :

146

right hand 2D : 4D ratio, Lt. hand 2D : 4D :
body mass index, BP : blood pressure, HDL : high-density lipoprotein, TG : friglyceride

left hand 2D : 4D ratio,
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