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Elucidating the mechanisms of parent-infant nonverbal communication through hug
measurement
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The effects of a "hug," where parents tightly embrace their child to express
joy and affection, were examined using the R-R interval (RRI) increase ratio as an indicator. RRI
is the reciprocal of the heart rate, meaning that the RRI increase ratio rises when the heart rate
decreases. For infants older than four months, the RRI increase ratio when hugged by their parents
was higher compared to when hugged by an unfamiliar woman with sufficient childcare experience,
indicating a state of relaxation. Infants younger than four months did not show this change. The
parents also showed a higher RRI increase ratio when they hugged their infants compared to before
the hug. These physiological changes are expected to contribute to understanding the sense of
security in pre-verbal children, which has been challenging to verify scientifically, and to
elucidating the essence of parent-infant nonverbal communication.



20

HOFEDOFIC
T

53000
£ 2000
&

# 1000 ARE~y FICEE

BEoAouy (FEEERD)

“ Hug

100 3

200 400 500%)
1
3
0
R-R interval RRI RMSSD(Root
Mean Square of Successive Differences) HF(high-
frequency power) LF/HF(low-frequency power/HF)
4
4
4 2
3 4



AR PRSI EE (%)
NWWABOOD
aoOhomomo

1.

2.

2
4
2
3
2
4
4
9
20
Btias
NG
~ . wigiaELDHS
o o, (n=30) o, (N =56) o (N=21)
. (r=-0.59, p = 0.0049) e - e
1 ] 1 1
0 500 1000 1500 jg jg jg
FEEMIE (gf) 20 20 20
0 0 0
2 4

RRI

Sachine Yoshida, Yoshihiro Kawahara, Takuya Sasatani, Ken Kiyono, Yo Kobayashi,
Hiromasa Funato, iScience, 23, 100996, 2020
Sachine Yoshida & Hiromasa Funato, iScience, 24, 102721, 2021



3 3 1 3

Yousuke Tsuneoka, Chihiro Yoshihara, Ryuko Ohnishi, Sachine Yoshida, Eri Miyazawa, Masanobu 9

Yamada, Kazuhiko Horiguchi, W. Scott Young, Katsuhiko Nishimori, Tadafumi Kato, Kumi O. Kuroda

Oxytocin Facilitates Allomaternal Behavior under Stress in Laboratory Mice 2022

eNeuro 1-22
DOl

10.1523/ENEUR0O.0405-21.2022

Yoshida Sachine Funato Hiromasa 24

Physical contact in parent-infant relationship and its effect on fostering a feeling of safety 2021

iScience

102721 102721

DOl
10.1016/j . isci.2021.102721

Yoshida Sachine Kawahara Yoshihiro Sasatani Takuya Kiyono Ken Kobayashi Yo Funato Hiromasa

23

Infants Show Physiological Responses Specific to Parental Hugs

2020

iScience

100996 100996

DOl
10.1016/j . isci.2020.100996

9 2 2

Sachine Yoshida, Hiromasa Funato

Sensing of physical contact between parents and infants for understanding the neural basis of the feeling of safety

Neuro2022

2022




22

2022

VR

2022

Sachine Yoshida, Hiromasa Funato

Social buffering of isolation by somatosensory stimulation in mouse pups

Neuroscience 2022 (SfN)

2022

Sachine Yoshida

Physiological changes during physical contact with caregivers in mammalian infants and their involvement in attachment
formation

100

2023




127

2021

Yoshida Sachine Kawahara Yoshihiro Sasatani Takuya Kiyono Ken Kobayashi Yo Funato Hiromasa

Measurement of heart rate variability during hugs in parents and infants

vICIS2020 (The International Congress of Infant Studies)

2020

Yoshida Sachine Kawahara Yoshihiro Sasatani Takuya Kiyono Ken Kobayashi Yo Funato Hiromasa

Physiological responses in human infants during hugs by their parents

43

2020

Yoshida Sachine Hiromasa Funato

Physiological changes in parents and infants induced by physical contact

126 98

2021




(FUNATO Hiromasa)

(90363118)

(32661)




