FRIRYE)AE, Al6d A%
Journal of Symbols & Sandplay Therapy
2025, 8, Vol. 16, No. 2, 35-74.

doi https://doi.org/10.12964/jsst.25005

B EolA 5o B F A 52} WEAY
Az saol BE gy FRSLEHEY AT
The Synchronization of Cerebral Blood Oxygen Saturation

according to the Anxiously attached Therapist and

Clients’ Attachment Types in Sandplay Therapy

IR S0 3

Hyeyoung Shin Mikyung Jang

The English full text is right after the Korean one.







AARAAEYEO|A 5, Al6A 25 OPEN ACCESS
Journal of Symbols & Sandplay Therapy

2025, 8, Vol. 16, No. 2, 35-54.

doi https://doi.org/10.12964/jsst.25005

B Eo|A RN ELNF 252t YWEAY
of2HFHo ME e FFAAESEY FAG
The Synchronization of Cerebral Blood Oxygen Saturation

according to the Anxiously attached Therapist and

Clients’ Attachment Types in Sandplay Therapy

Al 61' O:P* xol_ Ell 7c:>|***

Hyeyoung Shin Mikyung Jang

ok ol 3o MBS F A ofAgRe A vHAe U W5 Asxss

g Stk olF s A NERP DA Astel wmet Az

) ko] yo oz PR 2879 meEolNEE A

ARG ezl AW WEY) 243 948 mehe] Aol T olop] L)

o WF 4a EshEe] B PPe BHAT B4 A,

2oL o) 48 AL ook Uyl A0 B B FAS) Eten #ek3

5 N3 frdel e FAo ek ABAL Webael oy BF Ak zahEe] BAo| A
Y = 59 W0 teht Yol mebke EAE A% TR 94 Bgot B

FE =2e FHRY MASY =22 4% - DY Y

FMEL XSdEdE A —‘=0|7:|_§)¢
oo WA, HMS0iEtn ot S X[t W / E-mail: jangmiky45@gmail.com
@ ®® | Copyright ©2025, Korean Society for Sandplay Therapy.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non- commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

*k

- 135 -



Journal of Symbols & Sandplay Therapy, Vol.16 No.2.
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<Abstract>

This study used functional near-infrared spectroscopy (fNIRS) in sandplay therapy to
measure the synchronization of cerebral blood oxygen saturation (HbO: ) between
therapists with an anxious attachment style and clients with two different attachment
styles. To this end, therapists and clients were divided into anxious-anxious and
anxious-avoidant pairs based on the results of a pre-attachment style test. Two sessions
of sandplay therapy were conducted, and the synchronization of cerebral blood oxygen
saturation was analyzed in each session under two conditions: a “creating a sandplay
scene” condition and a “sharing a story about the completed sandplay scene.” The
analysis results showed that anxious-anxious attachment pairs showed higher
synchronization in the story-sharing condition, whereas anxious-avoidant attachment pairs
showed a synchronized response, although there was a mixed lag structure in which either
the therapist or client’s cerebral oxygen saturation activity preceded or lagged the other
depending on the task. These results can be said to show that in sandplay therapy,
therapists can have successful empathic interactions with clients who are at least anxious

and avoidant attachment types, even if they do not have a secure attachment type.

Key words : attachment style, sandplay therapy, fNIRS, cerebral blood oxygen saturation, neural

synchronization
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ol AzAsh Wgrel ohfael me A3 Aue) Wals
EGstel 799 AL AV BT HANHRP HE
srlsheln) o A% A @& olFHE ANIRS

olA& Aol thel drg AT

)\

- 40 -



NS - HO|Z / ZA=0IXZHA =CHOH%f X ZAtet LERLS| &R0 ME i BRAULZSIEO| SAS

79RE s¥7tA|, Feate] dAel wt 377 3088 ¢
HAth A& AF A, NIRSIT 71718 olnt S w4 FH

i
lo
o
W
s
&
N
r&
N
ies

W

4 =] % 234 19 gol gt
Al AE3e] ZFeata, FAYS HASBIESE HsiAth A 2/FE WA f8) A+t
ol T& Wo &5 4 e HY Wl wiAstg e, X gAket WEAE vk Bl gkop
D Eo|XBE 3Pk

AHSE Tgtole ARAo24) e EHjsolA g dqto]l MFE Fas TE, A, =
7], W, 7H SR 7SR, 4 37 AR A NIRSITE] AlS 74 HEE &
ke AgBRoldS B3l JAEHACH, A4S o) FSHISNR7}F 30dB ©]/d] LS 7]
Fo 2 HAAATE 30dB VIRE Ado] s oldd A, 7I7IE thAl FEete] 2AEATH
MH1E, 2021)

AYe 183 FY ARE 3wxte] FxIE s & 158 BHse] AH wET),
oJoA] 1587F AAH EHEo] AHol tig olopr] Uyl o= HAFHA 3]7] Al
ke 717] 2ol e EHS 1Hd) 30802 A3t

N

A5 Aol SPSS Statistics 26.0= AR&3F] AN HAE AHEsigor, i
7 AAIxIE FAZ B24S NIRSIT EYE PC Tool2.8)2 H3 Uu|°o]E]Z NIRSIT
Analysis Tool(3.7.002 A st &FstAth &4 F3& Eefjzol FH w579}
HdE mfso] AW thdk ojopr] U] 2O 2 FESHIL MarkerE AT T
High-pass(DCT 0.005 HZ)$} Low-pass(DCT 0.1 HzZ) BEE A3 TS AANI kv A
9], 2023). A& o FSHISNRZE 30dB HFHRI AEL AHAE FH, AR dHolHE
milli-mol T2 FE3H THDelpy & Cope, 1988).

MU B4 & Block Average 71'5& B3l A HHahe 4SRN, 4 2HHEAsSHE
-5 AFY 99 AR ESERHDO, ) FE Hghs 7N E ¥ A3 ojn| A%}

Qs EEeunh T3 A EAWEA dEzkgo] 7P Zlo] o] Foixnar
S J1Fo® o4 ZF 90%, F 180
st ol F 4AlE 1 FAF fFAEES E<lste d AFEE oW, AIRE A BRS
SLAI7F SITHKleinbub et al., 2020).

S HASH7] 213l statsmodels 0.13.55 &-83F moving-window “FTEA]-S 5
7}’5‘}%11:}. 1/9% @99 HOolHE 45% window® Wil s (PACE o]F3| Ao
/\17} ztolE AT ¥ FAE FES AL FASATE 2 windows 4024 T3 o
Z 1802 W7HA] l%ﬁ} = AA A

B
-
()
o
i
ol
2
]
[¢)
8
g
=)
ox
M Kl

- 41 -



Journal of Symbols & Sandplay Therapy, Vol.16 No.2.

o), ¥ A% 1] A fAAT A BAE AEHoR B gls) A
BEAT Johansen AR AR S AAFAG. ASBRAL A 1 A5 HA4 AR
£ FAFsjeleE AgHo, FHE AMe nAAY A5 7o A7)H WA el
e B wgoR aZlA WA AEe Azl Aol wel gFoly) Hakol wal

AAD AEE ojulain], FHE PAL B4 o)HF 2B ol AYHom AR

O 2 case 2 27 ((intercept, but (ino linear trend in levels, (iii) no drift in differences)3Foll Al A
=

AT <, 2023). BE B4 EL 4 Aol SAIEE 7HE AsAl vekhd Al

TAVE EAEEAE 24T 4 Atk M AL Osterwald-Lenum(1992)2] AAIZE 7|5
S| q

m. d+431

T e HolHE 47 A, 1-287] EFA Eeso] A1 whErle edd
Eefmo] ARl tigt olopr] Wyl 2ol A zAkeh EAke] Akas il

H
b
H

SERS He Ho] AV VAT BOHE AL ouan, £, AEusTe ¥
315 oSt WAHAS THET] 213 Johansen FFE A (Vector A713H 71WhHS AAIS}

) ul
1287 BE ofARE Ao e B eEddA A 243 el dEEHAoY
=R

EQRERE ARE olopr] U] oA EY) 2dRG SER 4 O AR H24
el A

o
< Hol, &2 5 ¥ 243 YEst Hbo, AAE T ZoME BEV] =
BRI SABE color] Uyl 2xeME ARE Aol mE w24 WY

-

TAAAAREA Az W=7 279 Pearson A HATE 0.545, CCF A3k
0567, ‘o]oF7] U7 248 27 06342 B & SA3E Bygon T 2d 2% ARt

Olag=0)ll A HaLgko] Ueh} S242Q1 A4 71317} ol FolilEe AlART

d

- 42 -



MY - F0|8 / ZAHS0IX|Z0HM Sto%f X2 XIQF LIFALS] OWARE0| MHE k| HRAULZESE| SAIt

US7] =4 o[of7] L7 =A

[2& 2] HbO2 #=X|2t moving-window AZA = A|AE dgi=

Tnsk 2
B - == canter
— 5 ——= Pekk syRchrany
——= Pmak sgnehrny,

~n o, ~4ea) B L] o 00, L [ 80 [ TR > o0 00 o noo oo

Pearsonat 2t A= 0.545 / CCF2l Z|CHZt: 0.567 Pearson &ZtA == 0.634 / CCFo| X[CHZY: 0.634
=7l =4 O|OF7| Lt=7| =H

[ 3] WX 2HA|(Cross-correlation function: CCF) 12f=

2. 2-E9 BY

AR A olob] ) i WL A € We Gl ey
A7k HAHAT Hho, AAY THZAME F 2D BE FAG BF AEL B

A

s
Ao, 53] ojopr] Wrr] 2dAE o %Héz‘z}ﬂ Zy}ehe Fzte] BAEYOW, CCF
B4 A3 7] ZNAE Pearson AFEAISG 0.444, CCF HUIFE 05852, HEAY] HES

- 43 -



Journal of Symbols & Sandplay Therapy, Vol.16 No.2.

o] Fashs Fakol ERET, “olobr] Urrl 2AcIAE 242t 0508, 052002 A A
glol F7Ql FAET} o) Folzl Ao Ukt

o
o
D
Ho

| xXjd ZF Pearson ATEM S|EM

[y |

Task 1

Hesagiotn recard

nS7| =4 O[op7| Lt&7| =2

[3& 5] HbO2 #=X|2 moving-window &&= A|AE dei=

Task 1

Task 2
100 ek

(&2
CCF bkt

.....
030

00 400

pearson &A= 0.444 / CCFQl |CHEL: 0.585

ST =A

Pearson &27|4=: 0.508 / CCFQ| Z|CHZ}: 0.520
O|OF7| Lt=7| =H

(33 6] WAME 2HA (Cross-correlation function: CCF) 2=

e o2 el 240A 54 AdelA wHRZ Rl w2 B3

eht Fa
g:]1

S }
ngom, olopy] i) ZAelE ne BT Aol

pul

- 44 -



Ol
i)

MY - F0|8 / ZAHS0IX|Z0HM Sto%f X2 XIQF LIFALS] OWARE0| MHE k| HRAULZESE| SAIt

H syt BEFHAS HbO, AAIE B4 Ad, T 2HoAE AsAet yEAke
g5 diEle] tE2A JERga, WEAe] o &4 wEAdol % Atk W colopr] Ur)
M E FARRE 5 EHEJ T1ko] 4473}5101 2 A BAISPE o]FojHom,
CCF EAoll A W=7 2L Pearson A 0.264, CCF JJEH%k 0.5762.2, UgAte] uk

o] Z&ste= AAE 1AL, olopr] Wyl 2L AT} CCF BT 0522%,
AIZE AA Qlo]l AAIZE FAIS7} o] Foizl Ao E et

206
S

US| =2 O[op7| Lt&7| =2

N
o
~
Ho
LS
=

'd 7t Pearson &ZHEAM T EY

0
un
N
™

O|of7| Lt+7] =4
[38 8] HbO2 #=X|2 moving-window &&= A|AE dei=

Task 1 Task 2
L
H

Canter
=== Pask synchrany

s o 8 =
g 3z

000

(e
CoFiake

vo0 . . n . .
-800 -600 r 200 b0 b0 200 160
oo

oo

Pearson &2 0.264/ CCFe| %[CHZE: 0.576 Pearson AMmHA|Z: 0522 / CCFe| A|CHZE: 0.522
257l 52 olop7| Lhe7| =

(28 9] MARAR BAH(Cross-correlation function: CCF) 1=

- 45 -



Journal of Symbols & Sandplay Therapy, Vol.16 No.2.

4. Bot-3|n| p¥

Bek3u DAL olopy] UFrl A WEI zAnRd § ¥ td doeln
24570 Uepth Hbo, AAG B4 A, wE7) 2hold AEAs gl wu
g, UEAE WEAY 2 W8 Wtk W oloky] W) ZAdAE T Alge] 2
Hol ARG AEH EoR FrEE T BAHAL caF AN eI 2AL

Task 1 Tank 2

Comeation

gt st

ST = O[op7| Lt+=7] =

[

[33 11] HbO2 =X[2 moving-window AZt A= A|AE dai=

o Task 1 Tadk 2

o il A . s e

Pearson &f27|%=: 0.437 / CCFo| #*|CHZ}: 0439 Pearson &F&A 4= 0.075 / CCFQ| Z|CHgt: 0471
HE7 =4 O|OF7| Lt&7| =H

[ 12] WXpAEE 2HA|(Cross-correlation function: CCF) 2=

- 46 -



NS - HO|Z / ZA=0IXZHA =CHOH%f X ZAtet LERLS| &R0 ME i BRAULZSIEO| SAS

i

AL

o)
5 ©

Pearson A BASG 0.437, CCF Ak 04392 A=} $lo] Aol BAAQ wkgo] &9l
©oloky] U7 ZH-E Pearson FEAITE 0.07, CCF HUAL 04712 A BA
e}

RS ol ARZE e, MBS A whge] WA ¥ whge FEde
Fe.

Lo

tlo =

A A}

EQR3Y A WHET] oA olop] Uyl 2 Ho o AR H2 AS B,
O 5o 529 B4/ AZHAY HbO, AAIY T ZoME W] A g
Zke] ¥ ¥kgo] AsARG B £ AE3 WEAS Ho|n, T AR fARSE §ish ol
A5 A- A YR B, colofr] Urr) A E 7 3ol o AEEL §HEF
A HES BAA, ccF #4 A, wE7) 2AONA Pearson FIAIGTE 0359, Hulgk
0474931, ook’ U7 2= Z47F 0325, 04329tk F 2 25 29 Alxjel| A
WEzte] ¥ &4do] X aatnt A sS AT

O[op7| Lt+=7] =

US7] =4 O[Op7| Liw7] =¢

[33 14] HbO2 =X[2} moving-window AZA = A|AE daj=

- 47 -



Journal of Symbols & Sandplay Therapy, Vol.16 No.2.

CcFvalue

,,,,,

Pearson &ZtA 4=

(il

200

00

ooa

oo

359 / CCFQ| %|Cizf: 0.474

7l =

Task 2
L.

CoF vaue

AEA 2= 0325 / CCFQl %|CigE: 0432
O|0}7| L7 =d

Pearson

A (Cross-correlation function: CCF) 2=

=
P
m{m D

PN
&
2

|

slo] WEAe] uhg-
A= A7} 00 71719,

e HoEnh

>
rr
}41

o

TP P

Hof, gz e

Ao} LH ]
AlA WEe] BRI olopr]
Baow, yaxte] dAF I3t BAYgH
Ay qE7)
0.

252, 0.307% UFEFS:

o] A

Z7L Pearson

CzAng sEy 4 o

1= o
CRES

AXH o2 Wt A7 ol A

el 2ol dAukEo® b E

A g2t AR FHE Yeh b=
0.231, gk 0.380, ©]°oF7] ‘/]"Lr

\=]
%

ZH\lA o

\__\_."1

ABAF 0

o F 21 25 4o AAbA ccF T =
ARG A A= e
UgA7 2o v

&2 AR, 41 ‘olop] »}%71’ ES
e AEA A7 W] zEaa 9

2l 16] 2| XH'E 7t Pearson

O[0OF7| LiF7| =%

- 48 -



NS - HO|Z / ZA=0IXZHA =CHOH%f X ZAtet LERLS| &R0 ME i BRAULZSIEO| SAS

Tosk 1 Tank 2

ST = O[op7| LbF7| =%

[3& 17] HbO2 =X[2} moving-window AZAH % A|AE dai=

Task 2
"

. . . 2 2 . 160 . . . [
00 —ono o0 ~2n o 200 00 eon non ~no0 600 —a00 ~300 o

Pearson &ZA|$=: 0.231 / CCFe| X|CHZE: 0.380 Pearson &A= 0.252 / CCFo| X[CHZY: 0.307

ST = O[0op7| LiF7| =%

[O23 18] wWAtAE 2HA (Cross-correlation function: CCF) J2{=

V. 28 2 =9

B AT NIRSE B85t EefmolAFolA &t of&te] Asakel &<t 9 3y of =
of WA kel thy ERF AAaZIEo FAIE FEE SAHIAH olE f& RIS
EReha, Refse] AW W) 2303 gAdd Eelso] A gk ojopr] Ul =
S FHsks T4 F ARY HYY 4 UEle UiH dR® A4 E3E0 T4
HEE E4saith deHor, BYsclAs AHdA &¢ i AzAeh =<t 3 3]y
ofzte] gk ko] i dF Ata 230 FAIH WHIE stk

A\ AR WA 25 EQE ofZRl A, B, ¢ FEH O olopy] Uyl 2xiolA
U w2 ¥ 243 33 e BT 53] A% AWzl o G0l A7t FA
37 BEEQAL, B Aol d3AgelA FAETE dedtiden, ¢ ookl U
7" ZA0NAM FARE BF R AARE A7 SAETE vElg T ol B9 olFRd e
ApEo] dofoll o A wR{ = olopr] UrrlelA Ede fsketal, dE 3t
g szt FX Ade Ae AR AaAke] B9 ofF2 253 8A J4d0 FAH
YF= AA fon, o3y ARl o AP AnH Ader FEE 5 o= o



Journal of Symbols & Sandplay Therapy, Vol.16 No.2.

TAFe} ARZFTHO]SH, 2006, Trusty et al, 2005). °l= A3 P& 82 AFE AR
3l ZARE AWE F Aok, 2024; Cushway, 1996). FE3F B9k of 2k Wgdals X
Bt S fFiE A Al AeH(FEA, B4R, 2012), 2F AA A= R
ZetAl WSS, 3ol 2021), A FBASES] A 2Eo) FPHOR FE= A
7 LXK Tyrrell et al., 1999).

A, B2k3]9] of2t §39] D, E, FAE FASE BAou A 2 met gadol
A S Btk DAL THEY] A E F59 ¥ WhEo] A9 FAIFOE Ueht
= BN Uehgon, ojor] 2ol A gxke] A8 vk yEAte] $& whgo] &
A=A EAL =7} olopr] Uo7 A WEAke] A8 whgo] FEHC
o, P2 W) 2AdAe AT ARFE T EAE 983 BEE-S glon, ooy
zA9AME 0ol 77 AE &) FAISE S X8R wE BAH &S BT ole
3] AARAR WFANAE AHFES Koy dod uzt 9 ojopy] UrrlE F
3 Ao w& AAH AT S &S T 7S AT 9F =44

HEE Ade 39 ofF At AsAete] A HAiEH E5& FT
BAgh AHHIEe, oA, 2006) 2 7o) FFo] waield]

o_I[

1-}4

3HA et 3 A, 2005), BA]
A FAs 2 A oS Bl A Ak, Adol 20209k dEETh 1
U 252k AAH A e wet AAEH FEddlA o AEAes 349

Aes FAS AF AHHAAEL, A5, 2014 T8 AAHS AF3eh
ol g AL T3 ozt f3o wE FaTAg o] T F Fo AMygoz I
H7|HTE, JEA-g 203 Wl wEh thefstA WSt ¢ gles HoEth 53, B
Qb of2 WEAE X852 AXMH 55 mEN FPHoF g Ao JUHoR
2 U A3 5

RHsolA5E 747 7|Hke] nidold - Fojad - FsFRA - FAARY AbdolA] o] F
oA WA} kAt RE A FIFKalff, 2003)%tlA A Aesta wjx|sks 3}
AL B3l Aol flol= AfA Fo] WHATHAEWA, 2020). 53] Aol 7] 2~3d, = f
o] PAEE A7l Wgdls HEE 4 - 4 - 53 5 Hldoly &2FS @EETh
olZ st HolA Hldold H& FASH: BHlEolAEE Aol 7] o2 Ao AEe<
Ae AsA} WEA 2F AAE wg JUe J5Ae-s 315 9 A3 Hawa
olgt & & AUthkAMA, 2024). A=A} WAL ko] vidold Fozkg 9 wike Rs
ol Xz EE Eemo] Aol gk ojopr] U] 2 dold FEAg  olg A

- 50 -



NS - HO|Z / ZA=0IXZHA =CHOH%f X ZAtet LERLS| &R0 ME i BRAULZSIEO| SAS

5 &4 Refso] AW Axsr] 22 vy 2HAAR o]RojtkE S & F
Thdm 7 9, 2023; Schore, 2022). ©|AS A= X 5Ate} WEAte] A7 FAIste] 7|Rbsh=
ZlolH, o]Zle AuiolAl 2&35 1A st 7 Abo]l FHE S st A
Uehb= Aolgbal 3 = AtksSeolk et al, 2013).

AT AR A vt 2 AA, 2 dATs A5 27] Al w3
o] 714 W3l FAS ¥FshA ZPou I AT = A5 IV AE W3t FF
& ZoshE THA ol esith A, AT FAA gUF Ao, A 5A JA] g Hol
Este] duksto] @AY o E ket of 2 F3 o X EAet B Fyle RES ¥
3k T& A7 e AR, B A7 AATT B G0N ARH A
ANEstAthE AellA o)ef7t ot INIRSSE 22 A7EAE ] 7o) Agxs dAol

NA

=298 F Ade 7FeAS RAFATE &5 NIRS 7]Hke] A1 BAISE AU AlgRE B
okl A S SAEE 7|dig
FnEH
AL, AT (2014). A WEAke] AHFs5W A7 AEA-WEAE o] HsAg &
A "HAEXEETE 222), 135-155.
244 oo4). 2 TA AIAA NAT BFEst AT 54 8RRy 2dHbEE F
/Eloi /\1.€]:H6’]——7 /\—1}\].6]—_,4 =5

A4 (2005). SEAL WEA OfAFA0| XSO O|X|= FE olstodzid|sta dnko)sh
A ALY =1

g A Adol 2021). WEA N2, AdEAr ofz EA N2 AdER of 2 FeAtgo] o
o] A5 AAilsle] wXE= G ShRLI|A(ESD] 13(3), 13(3), 501-520.

%, AT 016). AR NAFHIY FHeE: 2l dEAtet A dEAiele] Hlw
= SellA. MESAT 172), 47-60

HIAE (2020). AE H2E9} #3F H2E ¢7] A8oA =29 £NIRS HIt A EA.
SEEXF A DRSO 2009), 425-447.

A, W (2024). A EAFS] EQHY Sl ofz Qo] #EFEe| IANA wEA
7. AAlsle] &2k wizfax) haitety|sete], 2565), s42-551.

A, AAQ 2012). 52, WEA f2GE ZFoll mE ASHA: AW, dxlo
Pz Ao 7 X ZEAET 132), 891-915.

e, o]AA 2006). BJAMNEH HEH EFT 9= A

>

i

;

2
M
re

N
B
N
(it

S
>
ot

k)
A

- 51 -



Journal of Symbols & Sandplay Therapy, Vol.16 No.2.

Lot
ot
Rl
>
n

A, A71eH ] wANED A= sHFAE A" A HEKE 18(2), 441-460.
314, Ad3] (2010). XBAY] N&HFEFHI W] wpE o] FE|eHel ol X
ZSATL 11(2), 485-505.

olFd, TR, AYA (2000. A=A NEFHA A5 Aol FEH vA= I
stoal2[ete|X]: Xz B ME[X|E. 18(2), 303-317.

ol3|A (2005). HEAY W2H-Fa = el dig 7dl. ALdigta st AALEHe] =&

A7 (2024). EMME|SH BaE0|X| =, 21 A AL

v 7, Allan N. Schore, ©]AIS} o] &, A, AVIE}F (2023). EEEolX|5oA X EARU
DA} 93 Zinter-brains) &A1 SHsynchronization)@/doll #d+ INIRS Sto]|H2~Ild A &
1t 22i=0|X| 7, 14(1), 17-72.

357 (2002). WEAte] ofzH+d 9 A7E ASA A A9} A #A. datfety

TRUE A SMEWEAT, 7, 245-304.

Akimoto, M., Furukawa, K., & Ito, J. (2018). Exploring the sandplayer’s Brain: A Single case study.
Archives of Sandplay Therapy, 30, 85-94. doi: 10.11377/ sandplay.30.3 73

Allan N. Schore A (2022). B0t 2 A APS | Rk YUKX=. R o, A AL

Bowlby, J. (1988). A Secure Base: Parent-Child Attachment and Healthy Human Development. New
York: Basic Books.

Collins, W. A., & Read, S. J. (1990). Adult attachment, working models, and relationship quality in
dating couples. Jornal of Personality and Social Psycholtogy, 58, 644-633.

Cushway. D. (1996). Tolerance Begins at home: Implications for counsellor Training. International
Journal for the advancement of Counselling, 18, 189-197.

Cui, X., Bryant, D. M, & Reiss., A. L. (2012). NIRS-based hyperscanning reveals increased
interpersonal coherence in superior frontal cortex during cooperation. Neuroimage, 59(3),
2430-2437.

Daniel, S. 1. F. (2006). Attachment patterns and individual psychotherapy: A review. Clinical
Psychology Review, 26, 968-984.

Delpy, D. T., Cope, M., van der Zee, P., Arridge, S., Wray, S., & Wyatt, J. (1988). Estimation of
optical pathlength through tissue from direct time of flight measurement. Physics in Medicine &
Biology, 33(12), 1433-1442. Doi: 10.1088/0031-9155/33/12/008

Hazan, C., & Shaver, P. (1987). Romantic love conceptualized as an attachment process. Journal of
Personality and Social Psychology, 52(3), 511-524.

Jeremy Holmes (2020). & =H|Q} OfE0|2. o] H & . A AL

Kalff, K. M. (2003). Sandplay: A psychotherapeutic approach to the psyche. Temenos press.

-5 -



NS - HO|Z / ZA=0IXZHA =CHOH%f X ZAtet LERLS| &R0 ME i BRAULZSIEO| SAS

Kleinbub, J. R., Talia, A., & Palmieri, A. (2020). Physiological synchronization in the clinical process:
A Research Primer. Journal of Counseling Psychology, 67(4), 420-437.

Marley, J. (2011). The Amazing World of Psvchiatry: A PsychiatryBlog: Brodmann Area 10.

Mars, R., Grol, M. (2007). Dorsolateral Prefrontal Cortex. Working-130-Memory, and Prospectiver
Coding for Action. The Jornal of Newuroscience, 27(8), 1801-1802.

Michael Osterwald-Lenum (1992). A Note with Quantiles of the Asymptotic Distribution of the
Maximum Likelihood Contegration Rank Test Statistics. oxford bulletin of economics and
statistics 54. 3(1992).

Pan, Y., Cheng, X., Zhang, Z., & Li, X. (2017). Lover cooperation: An fNIRS-based hyperscanning
study. Human Brain Mapping, 38, 831-841.

Pistole, C. A. (1999). Attachment and emotional empathy in counseling students. Journal of Counseling
& Development, 77(4), 498-503.

Pizza, E. A., Hasenfratz., Hasson, U, & Lew-Williams, C., (2020). Infant and Adult Brains Are
Coupled to the Dynamics of Natural Communication. Psychological Science, 31(1), 6-17.

Redcay, E., Dodell-Feder, D., Pearrow, M. J., Mavros, P. L. Kleiner, M., Gabrieli, J. D., & Saxe, R.
(2010). Live face-to-face interaction during fMRI: A new tool for social cognitive neurosciene.
Neurolmage, 50, 1639-1647.

Rubino, G., Baker, C., Roth, t., & Fearon, P.(2000). Therapist empathy and depth of interpretation
in response to potential alliance ruptures: The role of therapist and patient attachment style,
Psychotherapy Resarch, 10(04), 408-420.

Schore, A. N. (2012). The science of the art of psychotherapy. Norton.

Stolk, A., Verhagen, L., Schoffelen, J.-M Osstenveld, R., Blokpoel, M., Hagoort, N. L., Van Rooij,
I, & Toni, I. (2013). Neural mechanisms of communicative innovation. Proceeding of the National
Academy of Sciences USA, 110, 14574-14579.

Slade, A. (2009). The implications of attachment theory and research for adult psychotherapy:
Research and clinical perspectives. In J. Cassidy & P. R. Shaver (Eds.), Handbook of attachment:
Theory, research, and clinical applications New York: Guilfod Press.

Stern, D. (1985) The interpersonal World of the Infant, Newyork: Basic Books.

Trusty, Ng & Watts (2005). Model of Effects of Adult Attachment on Emotional Empathy of
Counseling Students. Journal of Counseling & Development, 83(1), 66-77.

Tyrrell, C. L., Dozier, M., Teague, G. B., & Fallot, R. D. (1999). Effective treatment relationship for
persons with serious psychiatric disorders: The importance of attachment states of mind, Jowrnal

of counseling and clinical Psychology. 67(5), 725-733.

- 53 -



Journal of Symbols & Sandplay Therapy, Vol.16 No.2.

Zhang, Y., Meng, T., Hou, Y., Pan, Y., & Hu, Y. (2018). Interpersonal brain synchronization
associated with working alliance during psychological counseling. Psychiatry Res Neuroimaging,
282, 103-109. doi: htttps:// doi.org/10/1016/].pscychresns.2018.09.007

Zhang, Y., Meng, T., Yang, Y., & Hu, Y. (2020). Experience-dependent counselor-client brain
synchronization during psychological counseling. eNeuro, 236, 1-10.

Zhenhong, He., Lin, Y., Xia, L., Liu, Z., Zhang, D., & Elliott, R. (2018). Critical role of the right
VLPFC in emotional regulation ofsocial exclusion: a TDCS study. Socal Congnitive and

Affectivenenroscience, 13(4), 357-366.

E1Y: 2025. 06. 14
FAY: 2025. 08. 09
ALY 2025. 08. 14

- 54 -



AR =&, A16H A2 OPEN ACCESS
Journal of Symbols & Sandplay Therapy

2025, 8, Vol. 16, No. 2, 55-74.

doi https://doi.org/10.12964/jsst.25005

The Synchronization of Cerebral Blood Oxygen Saturation
according to the Anxiously attached Therapist and
Clients’ Attachment Types in Sandplay Therapy

Hyeyoung Shin"" Mikyung Jang ™™

<Abstract>

This study measured the synchronization patterns of cerebral blood oxygen saturation (HbO,)
in Sandplay therapy sessions using functional Near-Infrared Spectroscopy (fNIRS), focusing on
a therapist with anxious attachment and clients with two different attachment types. Based
on pre-assessment results of attachment styles, therapist-client pairs were divided into
anxious-anxious and anxious-avoidant groups. Two sessions of sandplay therapy were
conducted, each consisting of two conditions: “creation of a sandpicture” and “discussion
of the completed sandpicture.” An analysis was conducted on the synchronization patterns
of cerebral blood oxygen saturation in each therapy session. The analysis revealed that
anxious-anxious pairs showed higher synchronization during the discussion condition. For
anxious-avoidant pairs, activation of cerebral blood oxygen saturation appeared as either
leading or lagging responses by the therapist or client depending on the task, resulting in
mixed lag structures; nevertheless, synchronization responses were present. These findings
suggest that in Sandplay therapy, therapists do not necessarily need to have a secure
attachment style to achieve successful empathic interactions with clients of anxious or
avoidant attachment.
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I . INTRODUCTION

Humans form an attachment with their primary caregivers from birth for survival and
emotional stability (Bowlby, 1988). Sensitive and consistent responses from caregivers during
early life lay the foundation for the child’s basic trust in the world and others. These
experiences function as psychobiological mechanisms that shape one’s self-image and
interpersonal relationships (Holmes, 2020), determine emotional stability and the quality of
interactions, and continue to influence patterns of relating, emotional regulation, and intimacy
throughout adulthood (Bowlby, 1947a; Stern, 1985).

In particular, early nonverbal interactions with caregivers—such as eye contact, tone of voice,
facial expressions, and tactile experiences —are deeply involved in the infant’s neural
development and act as key components in forming the “internal working model” (Stern,
1985). This model includes beliefs about one’s own worthiness of love and the
trustworthiness of others, providing a framework for relational behavior patterns (Collins &
Read, 1990). Consequently, individuals with secure attachment display receptiveness to
intimacy, openness in self-disclosure, and flexibility in emotional regulation, whereas
individuals with insecure attachment (e.g., avoidant, anxious-ambivalent, etc.) tend to
experience discomfort, overdependence, and emotional instability in relationships (Hazan &
Shaver, 1987).

The type of attachment an individual develops also shapes the core structure of
therapist-client interactions in psychotherapy (Slade, 2009). The therapeutic setting functions as
a place where the therapist can provide new attachment experiences, during which clients
often unconsciously reveal their attachment patterns (Slade, 2009). Clients project both hopes
and fears onto therapists, and these projections elicit diverse responses depending on the
therapist’s emotional reactivity, intervention style, and relational capacity (Rubino et al., 2000;
Taber et al., 2011).

The therapist’s attachment style likewise influences the therapeutic process and outcome,
particularly in the development of emotional regulation and the therapeutic relationship
(Daniel, 2006). Therapists with secure attachment can provide a supportive and safe
environment (Pistole, 1999), respond sensitively to clients’ emotions, and offer emotionally
consistent reactions (Park & Kim, 2016). In contrast, therapists with high levels of anxious
attachment may struggle with forming intimacy (Shim & Park, 2024) and may fear rejection
(Yoon & Jung, 2010), while avoidant therapists tend to be less responsive to emotional
exchange (Collins & Read, 1990).

However, research also shows that insecure attachment does not necessarily hinder therapeutic
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effectiveness. For example, anxious therapists were found to maintain relatively consistent
bonds with various clients (Yang & Lee, 2012), show no statistically significant differences in
perceptions of working alliance (Kim, 2005), and even use their own attachment experiences
as therapeutic resources —such as enhancing empathy towards client’s experiences rather than
obstructing it (Miller et al., 2000; Lee, 2006).

A client’s attachment style is also known to affect the speed, depth, and level of trust in the
formation of the therapeutic relationship. Clients with anxious attachment, due to their
dependent tendencies, showed a stronger attachment to the therapist (Park & Jang, 2021),
were more likely to perceive positive bonds during therapy (Yang & Kwon, 2012), and
scored relatively higher in the goals and task dimensions of the working alliance (Hwang,
2002). In contrast, clients with avoidant attachment did not form clear relationships with their
therapists (Yoo & Lee, 2006) and struggled to recognize and express their emotions due to
emotional insensitivity (Park & Jang, 2021). Research has also indicated that these clients
may have lower expectations of therapy and more limited acceptance of therapeutic
interventions (Lee, 2005). However, it has also been found that even avoidant clients can
develop emotional interactions when therapists provide empathetic and appropriate acceptance
(Kim & Kim, 2014).

Such therapist-client interactions have recently been explored with greater precision through
neuroscientific approaches. In particular, functional Near-Infrared Spectroscopy (fNIRS) is a
useful method for measuring the phenomenon of “brain synchronization” that occurs during
real-time interpersonal interactions (Redcay et al., 2010). fNIRS noninvasively measures
changes in the concentrations of oxygenated hemoglobin (HbO) and deoxygenated hemoglobin
(HHb) in the bloodstream, enabling real-time recording of oxygen saturation and neural
activity levels in the cerebral cortex, including the prefrontal lobe (Cui et al.,, 2012). Studies
have reported that when two people engage in tasks together or connect emotionally —
especially within close relationships —higher levels of synchronization occur, particularly in the
prefrontal and temporal lobes (Zhang et al., 2020).

Research utilizing fNIRS hyperscanning techniques has shown that cerebral synchronization in
interactions among parents and children, romantic partners, and friends is closely related to
the quality of attachment and the intimacy of interaction (Pan et al., 2017; Piazza, 2020).
In particular, Zhang et al. (2018) found that stronger synchronization was observed in
therapist-client relationships compared to ordinary conversations, suggesting a neuroscientific
basis for the therapeutic alliance.

From this perspective, Sandplay therapy is a particularly noteworthy psychotherapeutic approach.

Sandplay therapy provides a unique therapeutic pathway for clients, allowing emotional access
even when verbal approaches are difficult, and enabling the representation of the inner world
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through nonverbal expression and symbolism (Kalff, 2003). Clients create symbolic pictures
within a sand tray in a safe and free environment, while therapists sensitively reflect and
accept them, thereby enabling deep emotional interaction between the two (Jang, 2024). This
process contributes to expressing and regulating unconscious content, attachment-related
emotional patterns, and relational conflicts that cannot easily be explained through language.
As is well known, nonverbal communication is closely linked to right-brain functioning
(Schore, 2012; Jang, 2024).

In a study that measured changes in cerebral oxygen saturation synchronization during
Sandplay therapy using fNIRS, neural synchronization between therapist and client was
observed both during the creation of a sandpicture in silence and during verbal
communication about the completed sandpicture. Notably, distinct activation patterns also
appeared under the condition of silently creating sandpictures (Jang et al., 2023; Akimoto et
al., 2018). These findings suggest that Sandplay therapy is not merely symbolic play but a
psychotherapeutic intervention in which resonance occurs at a neurobiological level, even in
moments of nonverbal interaction.

This study employed functional Near-Infrared Spectroscopy (fNIRS) to measure differences in
neural synchronization patterns between a therapist with anxious attachment and clients with
anxious or avoidant attachment during Sandplay therapy. Specifically, synchronous activation
patterns of cerebral blood oxygen saturation were measured according to therapist-client
attachment types during the creation of a sandpicture and the discussion of the completed
sandpicture.

II. RESEARCH METHOD
1. Research Participants

The participants of this study were seven right-handed adults (one therapist, two male clients,
and four female clients) recruited through snowball sampling in Regions C and A. Prior to
the study, participants were provided with explanations about the use of the near-infrared
spectrometer, the procedures of Sandplay therapy, protection of personal information, and
ethical considerations, after which written consent was obtained. Subsequently, all seven
participants, including the researcher, completed a self-report adult attachment style
questionnaire to identify their attachment types. The demographic characteristics and
attachment types of the study participants are presented in Table 1.
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Table 1. Participant Demographics and Attachment Types

Participant Gender Age Education Level Attachment Type
Therapist 1 F 48 Graduate School Anxious Attachment
2 F 32 College Anxious Attachment
3 F 42 College Anxious Attachment
4 F 36 College Anxious Attachment
Client
5 F 32 College Avoidant Attachment
6 M 40 College Avoidant Attachment
7 M 52 Graduate School Avoidant Attachment

2. Measurement Tools

1) Adult Attachment Style Assessment

Adult attachment style was assessed using the Korean version of the Experience in Close
Relationships-Revised (ECRR-K), adapted and validated by Kim (2004). The questionnaire
consists of 36 items in total, with 18 items each measuring anxious and avoidant attachment,
rated on a 7-point Likert scale. Higher scores indicate higher levels of anxious or avoidant
attachment.

The test results showed that the therapist, classified as having anxious attachment, scored
3.22 (anxiety factor > 2.45). Among clients with anxious attachment, Client A scored 2.49,
Client B scored 3.17, and Client C scored 3.52. Among clients with avoidant attachment,
Client D scored 3.89 (avoidance factor > 3.69), Client E scored 4.37, and Client F scored
5.21.

2) Functional Near-Infrared Spectroscopy (fNIRS)

In this study, cerebral blood oxygen saturation in the prefrontal cortex was measured using
the NIRSIT device developed by OBELAB. NIRSIT is a flexible headband-type device worn
on the forehead, equipped with 24 laser emitters (EmittOBELAB) operating at wavelengths of
780 nm and 850 nm, and 32 detectors, forming a total of 48 channels.

fNIRS works by noninvasively transmitting near-infrared light through the scalp via the
emitters and measuring blood flow changes related to neural activity at different mid-layer
depths (15 mm, 21.2 mm, 33.5 mm) through multiple channels (Hong et al., 2015). The
reflected near-infrared light is received by the detectors, which serve as the basis for
analyzing blood flow changes and neural activation in the prefrontal cortex (Bae, 2020).
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NIRSIT targets the prefrontal cortex at a depth of approximately 3 cm, and its measurement
area is designed to map functionally across 8 regions and 7 Brodmann areas. In this study, 8
channels were set in total (4 on each side), focusing on the dorsolateral prefrontal cortex
(DLPFC), ventrolateral prefrontal cortex (VLPFC), frontopolar cortex (FPC), and orbitofrontal
cortex (OFC). These regions are closely associated with higher-order cognitive functions such
as emotion regulation, decision-making, and social cognition (Mars & Grol, 2007; Marley, J.,
2001; Zhenhong et al., 2018).

3) Research Procedure

To examine changes in synchronization patterns according to therapist-client attachment types
during Sandplay therapy, all seven participants, including the researcher, first completed a
self-report adult attachment style questionnaire, which was used to identify their attachment
types. Afterward, participants were given explanations on how to wear the fNIRS device,
NIRSIT, which they had been trained to use before the experiment, as well as on the
procedures of Sandplay therapy.

Sandplay therapy sessions were conducted twice for each participant between July and August
2022, with one-week intervals between sessions. Each session lasted 30 minutes. Before
starting therapy, the NIRSIT device was fitted precisely at the center of the forehead, aligned
horizontally with the eyebrows, and participants were instructed to minimize movement. To
prevent measurement errors, the figures were placed within arm’s reach, and the therapist and
client sat facing each other during Sandplay therapy.

The figures used were selected based on the categories in Jang (2024), and included animals,
people, fish, trees, houses, and furniture. Each session began with calibration to check the
signal reception status of NIRSIT, using channels with a signal-to-noise ratio (SNR) above 30
dB as the standard. If more than five channels fell below 30 dB, the device was readjusted
and worn again (Park, 2021).

The experimental procedure was carried out in the following order: one minute of rest, three
minutes of structured conversation, fifteen minutes of “creation,” followed by fifteen minutes
of “discussion.” The session duration was limited to 30 minutes to account for potential
discomfort from wearing the device.

4) Data Analysis

For data analysis, SPSS Statistics 26.0 was used to process the adult attachment style
assessments. The cerebral blood oxygen saturation synchronization analysis was conducted by
preprocessing raw data collected with NIRSIT EYE PC Tool (2.8) using NIRSIT Analysis
Tool (3.7.0). The analysis segments were divided into two conditions: “creation of a
sandpicture” and “discussion of the completed sandpicture.” After setting markers, high-pass
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(DCT 0.005 Hz) and low-pass (DCT 0.1 Hz) filters were applied to remove noise (Jang et
al.,, 2023). Channels with a SNR below 30 dB were excluded, and the preprocessed data
were extracted in milli-mol units (Delpy & Cope, 1988).

Following individual-level analysis, overall averages were calculated using the Block Average
function. Based on the mean oxygenated hemoglobin (HbO,) concentration values in the left
and right prefrontal regions for each condition (15 minutes), brain activation images and
graphs were generated. In addition, to capture the moments when therapist-client interactions
were judged to be deepest, a 180-second segment (90 seconds before and after the session
midpoint) was selected, and Pearson correlation coefficients (PCC) were calculated. This was
used to confirm synchronous similarity between two signals, though it had the limitation of
not reflecting time-lagged responses (Kleinbub et al., 2020).

To address this limitation, a moving-window correlation analysis using statsmodels 0.13.5 was
added. The data, sampled at 1/9-second intervals, were divided into 45-second windows, with
the window shifting in 5-second increments. Each window overlapped by 40 seconds,
allowing the analysis to track brain synchronization patterns across a 180-second range while
accounting for time lags.

Furthermore, to explore the quantitative similarity and temporal relationships between brain
signals more deeply, cross-correlation analysis and the Johansen cointegration test were
performed. Cross-correlation analysis was used to quantify the degree of similarity between
signals across channels, while cointegration testing examined the long-term relationships
between non-stationary signals—those whose mean or variance changes over time. The
cointegration test identified whether such signals shared stable long-term relationships.
Hypothesis testing was conducted under case 2 conditions ((i) intercept, but (ii) no linear
trend in levels, (iii) no drift in differences), using Osterwald-Lenum’s (1992) critical values
as the standard (Jang et al., 2023). All results were presented using heatmaps, time-series
graphs, and cross-correlation graphs, focusing on the channels within each pair where
synchronization appeared most strongly.

Ill. RESEARCH FINDINGS

After analyzing data from six pairs, PCCs were calculated for therapist-client changes in
oxygen saturation under both the “creation of a sandpicture” and “discussion of the completed
sandpicture” conditions in Sessions 1 and 2. These results were visualized using heatmaps by
brain region, with deeper shades of red indicating higher levels of oxygen saturation. In
addition, a Johansen cointegration test (based on vector autoregression) was conducted to
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establish equations predicting changes in oxygen saturation. Neural activation patterns were
observed in both the left and right brains across all attachment-type pairs in both sessions.
However, considering the possibility that sufficient therapist-client bonds had not yet formed
during the initial session, this paper presents the synchronization analysis results from session
2, where more stable interactions were judged to have occurred.

1. Anxious-Anxious Pair A

For the anxious-anxious pair A, the “discussion” condition showed stronger red coloring on
the heatmap compared to the “creation” condition, indicating a higher level of brain
activation. In the HbO, time-series graph, relatively stable synchronization was observed
during the “creation” condition, while in the “discussion” condition, changes in synchrony
over time were noted. Cross-correlation analysis showed that in the “creation” condition, the
PCC was 0.545 and the maximum cross-correlation function (CCF) value was 0.567, while in
the “discussion” condition, both the correlation coefficient and the maximum CCF value were
0.634, indicating stronger synchronization. In both conditions, the highest values appeared at
lag 0, suggesting that immediate neural synchronization occurred.

Anxious-Anxious Pair A, Session 2

Creation Discussion

Figure 1. Heatmap of Pearson Correlation Analysis Across Right Brain Channels

Tank 1

sk ot

Creation Discussion

Figure 2. Time-Series Graphs of HbO, Values and Moving-Window Correlation Coefficients
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Creation Discussion

Figure 3. Cross-Correlation Function (CCF) Graph

2. Anxious-Anxious Pair B

For the anxious-anxious pair B, brain activation (i.e., red areas) was observed across a wider
region in the “creation” condition than in the “discussion” condition. The HbO, time-series
graph showed similar activity patterns in both conditions; however, during the “discussion”
condition, there were intervals in which brain activation increased. According to the CCF
analysis, in the ‘“creation” condition the PCC was 0.444 and the maximum CCF value was
0.585, indicating that the client’s response tended to lag behind. In contrast, in the
“discussion” condition, the values were 0.508 and 0.520 respectively, suggesting immediate
synchronization without time delay.

Anxious-Anxious Pair B, Session 2

Creation Discussion

Figure 4. Heatmap of Pearson Correlation Analysis Across Right Brain Channels
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Task 1 Task 2

Creation Discussion

Figure 5. Time-Series Graphs of HbO, Values and Moving-Window Correlation Coefficients
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Figure 6. Cross-Correlation Function (CCF) Graph

3. Anxious-Anxious Pair C

For the anxious-anxious pair C, the “creation” condition showed repetitive high activation in
specific channels, resulting in a localized and distinct pattern, whereas the “discussion”
condition revealed more widespread and diffuse activation across broader regions. In the HbO,
time-series analysis, the “creation” condition displayed different activity patterns between
therapist and client, with greater variability in the client’s brain activation. In contrast, the
“discussion” condition showed multiple segments of similar activity patterns, indicating
stronger neural synchronization. According to the CCF analysis, in the “creation” condition
the PCC was 0.264 and the maximum CCF value was 0.576, suggesting a lag in the client’s
responses. In the “discussion” condition, both the correlation coefficient and the maximum
CCF value were 0.522, indicating real-time synchronization without time delay.
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Anxious-Anxious Pair C, Session 2
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Figure 7. Heatmap of Pearson Correlation Analysis Across Right Brain Channels
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Figure 8. Time-Series Graphs of HbO, Values and Moving-Window Correlation Coefficients
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Figure 9. Cross-Correlation Function (CCF) Graph

4. Anxious-Avoidant Pair D

For the anxious-avoidant pair D, greater brain activation was observed across broader cerebral
regions in the “discussion” condition compared to the ‘“creation” condition. In the HbO,
time-series analysis, the therapist exhibited a stable pattern in the “creation” condition,
whereas the client showed highly variable responses. In contrast, during the “discussion”
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condition, segments emerged where the two curves synchronized with similar amplitudes and
rhythms. According to the CCF analysis, in the “creation” condition the PCC was 0.437 and
the maximum CCF value was 0.439, indicating nearly simultaneous responses without time
lag. In the “discussion” condition, however, the PCC was 0.07 and the maximum CCF value
was 0.471, with a negative lag suggesting that the therapist’s emotional responses influenced
the client’s neural responses.

Anxious-Avoidant Pair D, Session 2

Creation Discussion

Figure 10. Heatmap of Pearson Correlation Analysis Across Right Brain Channels
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Figure 11. Time-Series Graphs of HbO, Values and Moving-Window Correlation Coefficients
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Figure 12. Cross-Correlation Function (CCF) Graph
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5. Anxious-Avoidant Pair E

For the anxious-avoidant pair E, the ‘“creation” condition displayed stronger red coloring on
the heatmap compared to the “discussion” condition, indicating a higher level of activation. In
the HbO, time-series graph, the client’s brain responses in the “creation” condition showed

Anxious-Avoidant Pair E, Session 2
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Figure 13. Heatmap of Pearson Correlation Analysis Across Right Brain Channels
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Figure 14. Time-Series Graphs of HbO, Values and Moving-Window Correlation Coefficients
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Figure 15. Cross-Correlation Function (CCF) Graph
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greater amplitude and variability than the therapist’s, with some segments where their patterns
aligned. In contrast, during the “discussion” condition, the two waveforms appeared more
organized and exhibited a repetitive rhythm. According to the CCF analysis, in the “creation”
condition the PCC was 0.359 and the maximum value was 0.474, while in the “discussion”
condition the values were 0.325 and 0.432, respectively. In both conditions, the negative lag
indicated that the client’s brain activation preceded that of the therapist.

6. Anxious-Avoidant Pair F

For the anxious-avoidant pair F, the heatmap showed stronger red coloring in the “creation”
condition compared to the “discussion” condition, indicating relatively higher levels of
activation. In the HbO, time-series analysis, during the “creation” condition, the therapist’s
and client’s brain responses changed gradually, with moments of simultaneous fluctuations in
a similar direction. In the “discussion” condition, overall patterns appeared more stable, and
at times the client’s temporary peaks were followed by responses resembling those of the
therapist. According to the CCF analysis, in the “creation” condition the PCC was 0.231 and
the maximum value was 0.380, while in the “discussion” condition the values were 0.252
and 0.307. In both conditions, peaks in CCF appeared at positive lags, indicating that the

Anxious-Avoidant Pair F, Session 2

Creation Discussion

Figure 16. Heatmap of Pearson Correlation Analysis Across Right Brain Channels
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Figure 17. Time-Series Graphs of HbO, Values and Moving-Window Correlation Coefficients
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Figure 18. Cross-Correlation Function (CCF) Graph

client’s responses occurred with a delay compared to the therapist’s. Notably, in the
“discussion” condition, the lag was closer to zero, suggesting that the client was more
sensitively attuning to the therapist’s neural responses.

IV. CONCLUSION AND DISCUSSION

This study wused fNIRS to measure patterns of cerebral blood oxygen saturation
synchronization between a therapist with anxious attachment and clients with anxious or
avoidant attachment during Sandplay therapy. To this end, attachment types were classified,
and synchronous changes in cerebral blood oxygen saturation reflecting brain activation were
analyzed while participants engaged in two conditions: ‘“creation of a sandpicture” and
“discussion of the completed sandpicture.” In conclusion, the study confirmed synchronous
changes in cerebral blood oxygen saturation between a therapist with anxious attachment and
clients with anxious or avoidant attachment within the context of Sandplay therapy.

For the anxious-anxious pairs (A, B, C), all showed higher levels of brain activation and
synchronization in the “discussion” condition. Specifically, Pair A demonstrated strong
synchronization across broad brain regions, Pair B showed increased synchronization during
verbal interaction, and Pair C exhibited similar activity patterns and real-time neural
synchronization in the “discussion” condition. These results suggest that individuals with
anxious attachment experience reduced anxiety and enhanced mutual empathy and alignment
under conditions of verbal emotional exchange, such as discussion.

This finding aligns with research indicating that therapists with anxious attachment do not

necessarily experience negative impacts on therapeutic relationship formation; instead, they
may use their own attachment experiences as therapeutic resources (Lee, 2006; Trusty et al.,
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2005). This can also be interpreted as supporting the concept of the “wounded healer” (Jang,
2024; Cushway, 1996). In addition, clients with anxious attachment tend to form positive
bonds with therapists (Yang & Kwon, 2012), respond sensitively to external emotional stimuli
(Park & Jang, 2021), and often participate in neural attunement with therapists in a lagged or
following manner (Tyrrell et al., 1999).

In contrast, the anxious-avoidant pairs (D, E, F) also exhibited synchronization, but their
responses were less consistent depending on task conditions. For Pair D, near-simultaneous
synchronization of brain responses was observed during the “creation” condition, while in the
“discussion” condition the therapist’s responses preceded those of the client. For Pair E, the
client’s leading responses were prominent across both “creation” and “discussion” conditions.
For Pair F, the client showed delayed responses with a consistent time lag during the
“creation” condition, but in the “discussion” condition synchronization occurred with a
near-zero lag, indicating rapid emotional attunement with the therapist.

These findings suggest that while avoidant individuals may experience difficulty in emotional
expression and interaction, verbal communication and discussion can facilitate relatively higher
emotional sensitivity and mutual attunement. The observation of synchronization in certain
conditions contrasts with prior research reporting that avoidant clients tend not to seek
professional help in therapeutic relationships (Yoo & Lee, 2006), have low expectations of
therapy (Lee, 2005), and display emotional insensitivity and difficulty in recognizing emotions
(Park & Jang, 2021). On the other hand, studies that found meaningful interactions can be
formed at the neurological level depending on the therapist’s emotional interventions (Kim &
Kim, 2014) provide an important implication.

Taken together, this analysis demonstrates that interaction patterns by attachment type do not
consistently fall into simple leading or lagging responses; rather, they vary depending on
conditions and context of the interaction. Notably, anxious clients showed a relatively
consistent tendency to attune by following the therapist’s emotional flow, whereas avoidant
clients displayed more fluid and individually varied response patterns —sometimes preceding,
sometimes synchronizing, and sometimes lagging behind. This highlights the need for more
precise and detailed therapeutic approaches that consider not only the client’s attachment type
but also the type of given condition, the context of interaction, and individual traits.

Sandplay therapy takes place on the sensory-based, nonverbal, unconscious, intersubjective,
and synchronous levels. Within a “safe and protective space” (Kalff, 2003), the client selects
and arranges symbols, and through this process, healing power is activated even without
words (Jang, 2020). In particular, the right brain, which develops during the first two to
three years of life—the critical period of attachment formation—is responsible for nonverbal
communication such as sounds, facial expressions, and gestures. From this perspective,
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Sandplay therapy, with its emphasis on nonverbal approaches, can be considered a suitable
method for facilitating emotional resonance and intimate interactions between therapists and
clients who have experienced difficulties in attachment formation during early life (Jang,
2024).

Nonverbal interactions and attunement between therapist and client in Sandplay therapy occur
not only in verbal conditions such as discussing the completed sandpicture but also in
nonverbal conditions such as creating a sandpicture in silence (Jang et al., 2023; Schore,
2022). Ultimately, this process is based on neural synchronization between therapist and
client, emerging when both individuals generate and interpret shared symbols with the
intention of attuning to one another (Stolk et al., 2013).

The limitations and suggestions of this study are as follows: First, since this study was
confined to the early stages of therapy, it could not reflect long-term changes. Future
research should adopt longitudinal approaches that capture changes across different phases of
therapy sessions. Second, the small number of participants and the inclusion of only one
therapist limit the generalizability of the findings; thus, follow-up studies should involve
therapists of diverse attachment types and a broader sample. Third, while this study is
significant in attempting an experimental approach in an underexplored area, it also
demonstrated the potential for neurophysiological techniques such as fNIRS to be introduced
into psychotherapy practice. Future research expanding fNIRS-based neural synchronization
studies within the field of psychotherapy is anticipated.

References

Akimoto, M., Furukawa, K., & Ito, J. (2018). Exploring the sandplayer’s Brain: A Single
case study. Archives of Sandplay Therapy, 30, 85-94. doi: 10.11377/sandplay.30.3 73

Bae, J. (2020). Analysis of readers’ fNIRS brainwave characteristics in reading informational
and literary texts. Learner-Centered Curriculum and Instruction Research, 20(9), 425-447.

Bowlby, J. (1988). A Secure Base: Parent-Child Attachment and Healthy Human
Development. New York: Basic Books.
Collins, W. A., & Read, S. J. (1990). Adult attachment, working models, and relationship
quality in dating couples. Jornal of Personality and Social Psycholtogy, 58, 644-633.
Cushway. D. (1996). Tolerance Begins at home: Implications for counsellor Training.
International Journal for the advancement of Counselling, 18, 189-197.

Cui, X., Bryant, D. M., & Reiss., A. L. (2012). NIRS-based hyperscanning reveals increased
interpersonal coherence in superior frontal cortex during cooperation. Neuroimage, 59(3),
2430-2437.

- 71 -



Journal of Symbols & Sandplay Therapy, Vol.16 No.2.

Daniel, S. I. F. (2006). Attachment patterns and individual psychotherapy: A review. Clinical
Psychology Review, 26, 968-984.

Delpy, D. T.,, Cope, M., van der Zee, P., Arridge, S., Wray, S., & Wyatt, J. (1988).
Estimation of optical pathlength through tissue from direct time of flight measurement.
Physics in Medicine & Biology, 33(12), 1433-1442. Doi: 10.1088/0031-9155/33/12/008

Hazan, C., & Shaver, P. (1987). Romantic love conceptualized as an attachment process.
Journal of Personality and Social Psychology, 52(3), 511-524.

Holmes, J. (2020). John Bowlby and attachment theory(K. Lee, Trans.). Hakjisa.

Hwang, O. (2002). The relationship among clients’ attachment styles, perceived social support,
and working alliance. Kyung Hee University Suwon Campus Student Life Research, 7,
245-304.

Jang, M. (2024). Analytical Psychology Sandplay Therapy(2nd ed.). Hakjisa.

Jang, M., Schore, A. N., Lee, S.,, Lee, Y., Kim, S.,, & Kwon, M. (2023). fNIRS
hyperscanning of right-brain synchronization between therapist-client in sandplay therapy.
Symbol and Sandplay Therapy, 14(1), 17-72.

Kalff, K. M. (2003). Sandplay: A psychotherapeutic approach to the psyche. Temenos press.

Kim, S., & Kim, D. (2014). College clients’ perception of the working alliance and
characteristics of therapist—client verbal interactions. Journal of Youth Therapy, 22(2),
135-155.

Kim, S. (2004). Validation study of the revised Intimate Relationship Experience Inventory:
Focusing on confirmatory factor analysis and item response(Master’s thesis, Seoul
National University, Seoul, Korea.

Kim, S. (2005). The effects of therapist and client attachment styles on working alliance.
Master’s thesis, Ewha Womans University, Seoul, Korea.

Kleinbub, J. R., Talia, A., & Palmieri, A. (2020). Physiological synchronization in the clinical
process: A Research Primer. Journal of Counseling Psychology, 67(4), 420-437.

Lee, S., Kim, D., & Seo, Y. (2006). The effects of therapists’ attachment styles and clinical
experience on empathic ability. Korean Journal of Counseling and Psychotherapy, 18(2),
303-317.

Lee, H. (2005). College students’ attachment styles and expectations toward counseling.
Master’s thesis, Seoul National University, Seoul, Korea.

Marley, J. (2011). The Amazing World of Psvchiatry: A PsychiatryBlog: Brodmann Area 10.

Mars, R., Grol, M. (2007). Dorsolateral Prefrontal Cortex. Working-130-Memory, and
Prospectiver Coding for Action. The Jornal of Neuroscience, 27(8), 1801-1802.

Michael Osterwald-Lenum (1992). A Note with Quantiles of the Asymptotic Distribution of
the Maximum Likelihood Contegration Rank Test Statistics. oxford bulletin of economics
and statistics 54. 3(1992).

Park, J., & Jang, H. (2021). The effects of client attachment, therapist attachment, and client-
therapist attachment interactions on countertransference behaviors and mentalization.

- 72 -



Hyeyoung Shin - Mikyung Jang / The Synchronization of Cerebral Blood Oxygen Saturation according to
the Anxiously attached Therapist and Clients’ Attachment Types in Sandplay Therapy

Korean Journal of Educational Therapy, 13(3), 501-520.

Park, J., & Kim, J. (2016). Therapists’ attachment styles and empathic ability: A comparison
between novice and experienced counselors. The Korean Journal of Counseling, 17(2),
47-60.

Pan, Y., Cheng, X., Zhang, Z., & Li, X. (2017). Lover cooperation: An fNIRS-based
hyperscanning study. Human Brain Mapping, 38, 831-841.

Pistole, C. A. (1999). Attachment and emotional empathy in counseling students. Journal of
Counseling & Development, 77(4), 498-503.

Pizza, E. A., Hasenfratz., Hasson, U., & Lew-Williams, C., (2020). Infant and Adult Brains
Are Coupled to the Dynamics of Natural Communication. Psychological Science, 31(1),
6-17.

Redcay, E., Dodell-Feder, D., Pearrow, M. J., Mavros, P. L. Kleiner, M., Gabrieli, J. D., &
Saxe, R. (2010). Live face-to-face interaction during fMRI: A new tool for social
cognitive neurosciene. Neurolmage, 50, 1639-1647.

Rubino, G., Baker, C., Roth, t., & Fearon, P.(2000). Therapist empathy and depth of
interpretation in response to potential alliance ruptures: The role of therapist and patient
attachment style, Psychotherapy Resarch, 10(04), 408-420.

Schore, A. N. (2012). The science of the art of psychotherapy. Norton.

Schore, A. N. (2022). Affect regulation and the repair of the self: Using neuroscience to
guide clinical practice(K. Gang, Trans.). Hakjisa.

Shim, H., & Park, W. (2024). Mindfulness in the relationship between therapists’ insecure
adult attachment and countertransference management ability: Sequential mediating effects
of mentalization. Journal of the Korea Academia-Industrial Cooperation Society, 25(5),
542-551.

Slade, A. (2009). The implications of attachment theory and research for adult psychotherapy:
Research and clinical perspectives. In J. Cassidy & P. R. Shaver (Eds.), Handbook of
attachment: Theory, research, and clinical applications New York: Guilfod Press.

Stern, D. (1985) The interpersonal World of the Infant, Newyork: Basic Books.

Stolk, A., Verhagen, L., Schoffelen, J.-M Osstenveld, R., Blokpoel, M., Hagoort, N. L., Van
Rooij, 1., & Toni, I. (2013). Neural mechanisms of communicative innovation. Proceeding
of the National Academy of Sciences USA, 110, 14574-14579.

Trusty, Ng & Watts (2005). Model of Effects of Adult Attachment on Emotional Empathy of
Counseling Students. Journal of Counseling & Development, 83(1), 66-77.

Tyrrell, C. L., Dozier, M., Teague, G. B., & Fallot, R. D. (1999). Effective treatment
relationship for persons with serious psychiatric disorders: The importance of attachment
states of mind, Journal of counseling and clinical Psychology. 67(5), 725-733.

Yang, J., & Kwon, K. (2012). Therapeutic relationship according to therapist-client attachment
style combinations: Focusing on working alliance and countertransference behaviors. The
Korean Journal of Counseling, 13(2), 891-915.

Yoo, Y., & Lee, J. (2006). Adult attachment and intention to seek professional help:

- 73 -



Journal of Symbols & Sandplay Therapy, Vol.16 No.2.

Examining the mediating effects of psychological distress, perceived social support, and
self-concealment. Korean Journal of Counseling and Psychotherapy, 18(2), 441-460.

Yoon, H., & Jung, H. (2010). Differences in therapists’ countertransference management
abilities according to attachment style and developmental level. The Korean Journal of
Counseling, 11(2), 485-505.

Zhang, Y., Meng, T., Hou, Y., Pan, Y., & Hu, Y. (2018). Interpersonal brain synchronization
associated with working alliance during psychological counseling. Psychiatry Res
Neuroimaging, 282, 103-109. doi: htttps:// doi.org/10/1016/J.pscychresns.2018.09.007

Zhang, Y., Meng, T., Yang, Y., & Hu, Y. (2020). Experience-dependent counselor-client
brain synchronization during psychological counseling. eNeuro, 236, 1-10.

Zhenhong, He., Lin, Y., Xia, L., Liu, Z., Zhang, D., & Elliott, R. (2018). Critical role of the
right VLPFC in emotional regulation ofsocial exclusion: a TDCS study. Social Congnitive
and Affectiveneuroscience, 13(4), 357-366.

Submitted : June 14, 2025
Revised : August 9, 2025
Accepted : August 14, 2025

- 74 -



