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Study on the relationship between "difficulty child” and fetal behavior
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We observed the behavior of human fetuses using ultrasonography, and
clarified the relationship between eye movement density, which indicates REM sleep activity, and
postnatal development and sleep-wake rhythms. We also used information from the JECS study to
analyze the association between maternal physical activity and sleep before and during pregnancy and

children diagnosed with autism spectrum disorder (ASD) by the age of 3 years. They found that
mothers who were more physically active during pregnancy had a lower risk ratio for ASD in their
3-year-olds. In addition, sleep disturbances during pregnancy tended to increase the risk ratio
In animal studies, the behavior of rat fetuses was observed by ultrasound tomography under

unanesthetized conditions. Analyses of homology and neural circuit formation in human and rat
development are in progress.
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No. of  No. of outcome Univariate model Multivariate model*
answers % OR 95% Cl p vaue aOR 95% CI p vaue
Night awakening
All population 60 36 60 0.84 069 to 1.00 0.046 0.84 0.69 to 1.00 0.049
Examined between 28 - 32 GWs 23 15 65 092 062 to 1.35 0.668 097 063to 149 0.878
Examined between 33 - 37 GWs 37 21 57 082 064 to 1.00 0.077 0.80 0.61to 0.99 0.044
Bedtime after 22:00
All population 55 11 20 101 080 to 127 00932 1.00 0.76 to 1.29 0.975
Examined between 28 - 32 GWs 22 6 27 090 057 to 1.37 0.629 0.80 0.38to 1.39 0475
Examined between 33 - 37 GWs 33 5 15 115 0.84 to 1.58 0.369 124 0.84 to 200 0.305
Seep for < 9 hours during the night (20:00- 8:00)
All population 58 22 37 09 0.79 to 1.12 0.520 0.96 0.80 to 1.14 0.621
Examined between 28 - 32 GWs 23 11 48 096 0.66 to 1.39 0.844 114 0.73 to 1.88 0.567
Examined between 33 - 37 GWs 35 11 31 098 078 to 1.20 0.840 099 079 to 1.22 0.920
EMd, eye movement density; OR, odds ratio; aOR, adjusted odds ratio; Cl, confidence interval; GWSs, gestational weeks
*Adjusted for maternal age at delivery, parity, and child's birth weight
**All ORs or aORs are per 1/min increasing fetal EMd
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15 CBCL T
n S —— Univariate model Multivariate model*
B 95% ClI p value B 95% ClI p value
Total score
All population 60 539 30 - 66 -064 -132to 0.03 0.062 -0.69 -1.36t0-0.01 0.047
Examined between 28 - 32 GWs 23 555 38 - 66 032 -1.08to 1.73 0.635 0.17 -1.39to 1.73 0.825
Examined between 33 - 37 GWs 37 529 30 - 66 -0.82 -1.68to 0.04 0.062 -0.82 -1.69to 0.05 0.064
Internalizing score
All population 60 495 38 - 63 -058 -1.21to 0.05 0.071 -0.60 -1.24to 0.05 0.068
Examined between 28 - 32 GWs 23 520 38 - 63 013 -035to 0.60 0.578 0.11 -0.42to 0.65 0.654
Examined between 33 - 37 GWs 37 479 38 - 59 -0.69 -143to 0.05 0.067 -0.70 -1.47to 0.07 0.072
Externalizing score
All population 60 546 36 - 70 -060 -1.26to 0.07 0.077 -0.64 -1.30to 0.01 0.052
Examined between 28 - 32 GWs 23 547 43 - 65 020 -1.03to 143 0.742 0.06 -1.23to 1.35 0.925
Examined between 33 - 37 GWs 37 545 36 - 70 -0.87 -176to 0.01 0.053 -0.86 -1.74to 0.01 0.054

EMd, eye movement density; B, partial regression coefficient; CI,

*Adjusted for maternal age at delivery, parity, and child's birth weight

confidence interval; GWs, gestational weeks
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