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Objectives: The parental verbal response greatly influences infants’ speech-language de-
velopment in early communication. This study aimed to investigate the features of paren-
tal verbal responses in infants who have undergone simultaneous bilateral cochlear im-
plantation compared to chronological age-matched (CA) and hearing age-matched (HA)
children who have typical hearing. Methods: Thirteen pairs of infants with cochlear im-
plants (Cls) and their parents, 13 pairs of CA infants and their parents, and 13 pairs of HA in-
fants and their parents participated in this study. The parent-infant interaction task was
conducted in a free-play situation. Infants’ vocalizations were classified into canonical and
non-canonical vocalizations. Parental verbal responses were divided into parental contin-
gent responses (PCRs), parental non-contingent responses (PNCRs), and no response (NR).
PCRs were divided into the language expectant and language non-expectant responses.
Results: There was no significant difference in the ratio of parental verbal responses be-
tween the three groups. The ratio of parental verbal responses to non-canonical vocaliza-
tions was higher than parental verbal responses to canonical vocalizations. Additionally,
the ratio of PCRs was higher than that of PNCRs and NR, and the ratio of language expect-
ant responses was higher than that of language non-expectant responses. However, the
ratio of language development responses to non-canonical vocalizations is similar to that
of canonical vocalizations in the Cl group. Conclusion: Parents of the simultaneous bilat-
eral Cl group tend to respond quickly and sensitively to the vocalization of infants'vocaliza-
tions. Parents in the Cl group can adjust their language based on their infant’s vocalization
and development. These findings can guide early intervention and coaching for parents of
infants with Cls.

Keywords: Parental verbal responses, Parent-infant interaction, Infants, Simultaneous bilat-
eral cochlear implant
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Table 1. Characteristics of participants: infants with simultaneous bilateral cochlear implants

Preoperative hearing level (dB nHL)

Case no. Sex CA (mos) AOI (mos) DOI (mos) It = SAT (mos)
1 M 16 7 8 NR NR 8
2 M 18 6 12 90 90 ®
3 F 21 9 12 90 100 6
4 F 21 " 10 90-105 90-105 12
5 M 21 12 8 NR NR 8
6 M 23 8 14 90 90 13
7 F 23 7 16 90-100 90-100 2
8 F 24 1 14 100 100 13
9 M 24 8 16 90 90 5

10 M 24 10 14 85-90 85-90 14

" F 25 7 18 110 90 7

12 E 25 13 1 90 100 1

13 M 25 7 18 100 NR 7

CA=chronological age; mos=months; AQl=age of implantation; DOl =duration of implantation; SAT = starting age of therapy.

Table 2. Characteristics of participants

Characteristics l-:ﬁ S? :l;)p [(:ll\‘ir?g? C(ﬁ| ET ;)p
Sex
Male 8 7 4
Female 5 6 9
Chronological age (mos) 12.85(2.30) 22.31(2.81) 22.32(3.03)
Age at implantation (mos) 8.92(2.25)
Duration of implant use (mos) 13.15(3.36)
DEP?
Cognition 118(4.56)  101.54(15.65) 112.62(7.03)
SELSP 24.23 (5.85)
Receptive language 29.15(14.06)  33.92(12.11) 48.38(9.12)
Expressive language 2423(5.85)  2854(13.30) 43.62(11.64)

Values are presented as mean (SD).

HA=hearing age-matched group; Cl=cochlear implant group; CA=chronological
age-matched group; mos=months.

Developmental assessment for the Early Intervention Program planning (DEP; Jang
etal., 2011).

bSequenced Language Scale for Infants (SELSI; Kim et al., 2003).

for Infants, SELSI; Kim, Kim, Yoon, & Kim, 2003)2] ¢10] Z4}o]|
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%, 2ol U8, olokS Tjs}o] 2A4181%IrHFagan & Doveikis,
2017; Lee & Ha, 2021; Lopez et al., 2020).

)

[
1=

fr n
Y,

Xt=2o| M|z

7AW AlF = (intra-rater reliability) S-S $J5}o], A4 AF=
o 20% 8 TR 4531} STk AL AR} o okl o
/g, FHiLo| o] Hkg, o] ojhe el vhg-2 A Ato| 5
1291 31, 3 I £ AT} Bl 4 AnE T 7
1} AFA|4(Cohen’s Kappa coefficient) &= AF=sL] 71 A3 4
1010 W4 ), 320) 0] W§-§13), Qofrg Bl ¥
9] 71k W+ E5 .980-1.000%3T). Blackman} Koval (2000)
9] 7)z=0f uf=H, 7o) £H 8T YA &= (substantial to almost perfect)
ol sfgelct

H7AF 7F A1) %= (inter-rater reliability) 242 $]5}0] A4 AF&
0] 20%5 T2 = sk Al ARk} Aofrge]st Ak 17

H

(M=

90 9 BAlelol, 7 kel Zslol el 3 7}
AFA|=(Cohen'’s Kappa coefficient) & A3}tk 1 A3}, 4
%, Ao W whg- 3

do B oag

ofe] Py 9, Hme] o] whg &
o] 7jubghe] W9l M 950-979%0L) ogt
7} Koval (2000)] 7]20] J3}), 7]o] ghfg Q7| substantial
to almost perfect)o]] f| 4k

=2l SAHA X2
H Lo A= IBM SPSS statistics 27.0 (IBM-SPSS Inc., Chica-
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o, IL, USA) ZE2 1918 A-8310] SARHL AA3I5I0h 2
ool W SIS WY, 29 W), Rme 7
$(PCR, PNCR, NR), FH(21221 90124 9ol 42T
350l 7181 G fohel w2 ] Fof vl

lat Ajol7} YAl E ] z
(three-way mixed ANOVA)S MG EA4), 9G-frote] B/dof
-k HheollAM, Ffrotel 24 3l

A), Qlojarer el ] ol whg H3H(

Jo > oo

r

S0l ol Aol} YA A 9is)
(three-way mixed ANOVA)2 AA|5}%CE

Rotel 3 R, ol WS 43, Mol 1 Lr el o
HES- vl ol thet 714 A A= Table 390 AT G-Fot
o] by 4, 78] Fof W 4, Wedol T2 2] o] 1
&0l FoIRE Aol7} Sl=AIE AR 7] flsto] AFHEE
AL A (three-way mixed ANOVA)S- AA|8}%tE Mauchly®] 4+
X AL AN AT TR S FE54 £5H] Green-
house-Geisser= H-s}o] BEA519ICH

AFRLERR AN Ak Retol thet FEdpt olsk] ek
CH(F30 =3.000, p=.062). 5, Al ek 7tof| F520] F-of ¥h-3- HI&
ol 213t Aol LA 22skeh. 9% ofel ) el thet Fda
= BT (Fuse = 9.188, p=.004). 5, F-52.0] 5Lof Hk-g- H|&-0]

oJfrote] 70 el vl vl MAeIA] £oI3A Stk

Table 3. Descriptive statistics of the proportion of parental verbal responses
according to infant’s vocalization types

Vocalization Response  HAgroup  Clgroup  CAgroup
type type (N=13) (N=13) (N=13)
Non-canonical vocalization PCR 84(.14) 82(17) 81(.19)
PNCR 07(11) 08(.18) .06 (.06)

NR .09(.08) .10(.08) 13(.12)

Canonical vocalization PCR 55 (.47) 79(.35) 86 (.26)
PNCR 06(12)  .01(02) .04 (.06)

NR 01(02)  .13(27) .03(.05)

Values are presented as mean (SD).

HA=hearing age-matched; Cl=cochlear implant; CA=chronological age-matched;
PCR=parental contingent response; PNCR=parental non-contingent response;
NR=no response.
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Figure 1. Proportion of parental verbal responses according to the infant’s vocalization types.
HA=hearing age-matched; Cl=cochlear implant; CA=chronological age-matched; PCR= parental contingent response; PNCR=parental non-contingent response;

NR=no response; NCV = non-canonical vocalization; CV=canonical vocalization.

10 Fhof Hhg Fol| et Fa = fFofEFATH (Fuassicn =
347.255, p=.000). =& 3}o]| TSt Bonferroni A-5-474 A1}, PCR
H]-&1} PNCR H]g(p =.000), PCR H]-&1} NR H]g(p =.000) 7+o]
FOJgt 2tol7E Q131em, PCNR HI& NR Hl&(p=.643) {toll=

2Rk Zpol7} QIRITE 5, 59| PCR H]&-0] PNCR B3 NR
H| &R T 5051 =Lt (Figure 1).

30 44 35} 215HFao =3.000, p=.062), 58] Fo] v
3 T Foernaon =1.25% p= 300), 510 W4 T}
Lo} o} uh3- %%(F(l.zss,‘ts‘sw) =0.274, p=.658)°]| gt oA} A&
oJ5}4] SFoFr. sk -00fo] Hhy 08 Hiol
13, 0k 20 4 AL e 0131 23k
(Foosrs 55589 = 1.810, p = 166).

00| Qlojure B3 TOj B3 HIS
o3frote] Wy fT cohre B WS 5

e of w2 Zltol
A1} $32.9] PCR ] o] Tt 7|4 57 ZTH Table 4] 4413}
ik frote]l Wy 93, o Bl whg 94, vtel B
¥R QMY R Tof 1 8] FARLADE AT

A E 7] QfeiA AHHER

AAISFSTE.
AFAEREAREA] AT Fcke] et F=a vzt F-oJ5hA] eh ket

(Fu36=1.756, p=.187). Z; Al Fet 7+ HoL —4 o] Hh-g- vlgof| &

OJ3t a}o|7F UA] okt G-Gol] BhA 8o thet Fauhs &

https://doi.org/10.12963/csd.231012

Table 4. Descriptive statistics of parental language-related responses based
on infant vocalization types

\/ocalization Response  HAgroup  Clgroup  CA group
type type (N=13) (N=13) (N=13)
Non-canonical vocalization LE 82(.11) 79(.16) T74(14)
LNE A8(11)  .21(.18) 26(.14)

Canonical vocalization LE 46 (47) 62 (.44) 84 (.26)
LNE A15(30)  .15(27) .09(.08)

Values are presented as mean (SD).
HA=hearing age-matched; Cl=cochlear implant; CA=chronological age-matched;
LE=language expectant responses; LNE =language non-expectant responses.

I3 (Fus0 = 11.854, p=.001). H]2-78/4d Aol ohigh Fatef vk
3 vhgol 204 Wol e £ WS Bg Tt RoloH 5k
o Slojae Bl Wk R0l thet AT} ek Foso =
136.309, p=.000). 2] 7| 43 v:&o] ¢lo] ulof7|) 43 v
fHT}f ol

%GRt WY R Heh(Fesw =1756, p=.187), &
9h-8 4T} A Sh(Fo0 = 0427, p=.872), %50t W4 337} 2lo]
T W 0 0 T A
13k otk 3R orel W £, <

270 T &

_fL
e

nﬁ
rd
&

O

lofiret ¥

L__

olo

AR AT AL a3 folskd E}(F(z,%) =3.380,
E7kg majo] Ug ASAES 99, e
ARELA (two-way repeated ANOVA)-S A A1tk
A Ao A= gfrob i f3el thgt =83t 5
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Figure 2. Proportion of parental language-related responses based on infant
vocalization types in the hearing age-matched group.

NCV=non-canonical vocalization; CV=canonical vocalization; LE=language
expectant responses; LNE =language non-expectant responses.
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Figure 3. Proportion of parental language-related responses based on infant
vocalization types in the cochlear implant group.

NCV=non-canonical vocalization; CV=canonical vocalization; LE=language
expectant responses; LNE =language non-expectant responses.

OJ5}o(Fun =7.500, p=.018), Hl578/d /ol A e] 5 whg- H]
0] S WA FiL WG HlgHTE T doird
A 9hE- 7R FaIE [-0]6}od(Fu i =21.035, p=.001), ¢10]
712 WhG- mlgo] o] ulof7]4] g vlgHTt =34t dRotd
2 R dofdhg whd HhS- ol gt o| 3} oAt ant
7} 2l 8F T (Fuin = 4.963, p=.046). H378/4d W/do A2 ¢loj
o714 k-5 1o] Be)7]4] HE--2] H& 2po]7} 584 ol A
] o] o712 Bk lof mlofl7] 2] wh-g-o] ul fo]Hr} -9
5P ZAtH(Figure 2). 5, |2 T2 A= 5 A4 WAdoll A
o] ¢lof o714 Hh3- vl 58/ WA ddof o714 Hkg-
HlEH T2 2] 7]Q18H3ich
AFep--ol 4] oAl ol A ol theh F=a k= &
E}X] *"—“”E}(F(1 19=3.600, p=.082). Aokt T Hk-S- 93of T
= §-0J5}0d (Fum = 45.876, p=.000), 210 of|7] 2] uk-g-
ngOl ¢lo Blofl 714 Wkg- Bl &9kt Groke] B 73
I} Slofdte vk Wh-g- 3ol that olx} e Akg ak= #-2lst

it
o:

O

il

854  https://www.e-csd.org

COMMUNICATION SCIENCES & DISORDERS

LE
— INE
I

o
[e]

T
—

o
[=2]
T

o
S
T

Proportion of parental
verbal responses

(=}
N
T

\

NCV v

Figure 4. Proportion of parental language-related responses based on infant
vocalization types in the chronological age-matched group.
NCV=non-canonical vocalization; CV=canonical vocalization; LE=language
expectant responses; LNE=language non-expectant responses.

[¢]

A

&.

FOYCH(Fa.12 = 0.251, p =.626) (Figure 3).

B AF LA koA F-frob T4 FrEoll thigt Azt #-9
Al 2 R TH (.2 =1.000, p=.337). Aot ¥ Rk-5- -3l o
FARI = 761 (Fur =149.140, p=.000), 101 &|7]2] ¥1-&-

Hlg-o] ¢lof Bjof 7|4 vk-g- Hl%EEPE"PEP Frore] 2 ‘é#
Aofrd & vhg- R-oll gt o4 FoAE Ak
Ch(Fa i =4.944, p=.046). 52 /oA 0101‘:‘ %} 1?1 2
Hl& Zto|7} Bl A o)A o
o] ¥t} 50544 ZIt}(Figure 4). 5, B N
ol Aol o714 Hh-g- HlEo] i, o] vl 7|4 Hh-g- Bl&o]
oA o|2H A A7 oA LEht Ao & HojRioh

11

O

=

2 Afols BAIH F5 Auet-olA] Fhotet Hi, A
AHS A FRofet 1, 2719582 YRR gofet +
BE o & Gfob WA Rt Huo] to] uhg- fof wE
FLILO] o] Bhg- HE-& AT W a1, Gfote] dAo] o=
1.0] o] Hh-g-oflA] Al kS tido = gote] W f3uk o
oldrd Tl Fm o) Lo uhg fgof whE R o] Jto] uhg-vlg
< B wsteick

B 0] Sto] Bk g2 Al Fek 7kl fofgh zto) 7} il H
B7}QlFeke-0]4] gotete] F Ao A QAT HES &
U E Aol Bl QAgebf-ol4] ot = Qg
S-o]4] ofgote] Be] sl A% ot ok Fre} HlSgh F
g0 & Hhgskgley 2 Aol Zrefgh Qlgebg-ol4] ot B
T+ 897N el TAIA ¥ QAFLp-olA & A3 Hhol Lo Ojafa
79 Etj7} H= HH(audibility) & Aok 2 112 e o, Fi
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Al =8kt 0|23t A= PCR Hl&-0] PNCR¥} NR H|&H T} £-9]
s o] UeRgtal B 113 Hsu®} Fogel (2003) 18] 1 Kondau-
rova, Fagani} Zheng (2020)2] $1+-9} YR8t} o)== K17} o5
ofe] WPAol BIZFSHT 2420 2 gk S Sjnlaicl. v)
5191 39] oo} W] ohat ol WAL AT Sung,
Fausto-Sterling, Garcia Colli} Seifer (2013)2] ¢15-of| 4] PCR H]&-
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Q1 h0]4] o} 1] To] w3 -+ Fols

TF-o]l A= PCR H|&-2 30%%t]. ZehAol, o|gkz]ofel, Axelol,
B3| He]Ql, ofgle] B o] Jtofn % é% Al Kondaurova &
(2020)9] AF-o] A= PCR H|&0] 44%3iTh. WHH, B 91519] PCR
&2 85% %, AP Avte} el ZfolE KAl ol2fet =
Q] AR} 2 AG-ATe] Afol= 2o 314 EAJoA] H]
FH 0] FSEH =T IS U 7HAe] Ak & A
S ol& o] T TAZAIRC Ql7ko] urekeo] oltk(Park, 2019;
Park, Shim, & Lee, 2014). 023} 17k 3=+ HLr o] OF&- gl i
off BkgE]e], gt File ZpFollA o A4lH ol AP m
= HQIt}. o] 2 Q)| gh= Fite= Ffrotete] Aoal-golA %
ofof|A| ¥ E- Tt e &= 7ol qlrk EH%TEL %3
frote] Wl o 7440 2 o vz ghgatel, Al e
PCR H| 0] 7| Uepgtfar 25 = qlek Z1ejal 2 Aol 7
ofgh FELO| ARSI A4 A] 917} 3-8 Zlo] PCRO| Fat= HIFS
T QUck & ﬂ%loﬂ ot fad = 92%= Mt T ek &
%0 , A8 ﬁxﬂﬂ XIHE o2

ﬂJ

ﬂJl

II

Tr°P°ﬂ7ﬂ T U3 ol gk
E_I_O]—j QItHGilkerson & Richards, 2009; Iyer, Denson, Lazar, &
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= @ol ARl B skt s AtollA e Fr o) A
A A =S5 Gok dofdgol T2 JaFe FriL
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of FTARg-0 Ft Hofl ZFol 7} 9l 4= itk
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Kol GRS SIS 5 ek 2, 0] 0] hS QP Hiog
ol ABR0) A5 7 B7lo] A AP BHRUA, 72
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2 Aol M= et AY 20l —‘?E-Oé%o}gl e
t|o]ElE =38} IT] Lee®} Ha (2021)= 3T
oA 121640 14 0 2 5119] 518 910, 1
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30 93012 7] Arelo} ¢lo] iz} Wato] Hef 2L A
St Vigil 5:(2005)- AU A A QG frof Frob e G4
o} 2.0 o} o] GFHlel Zfol7t GISIck 3190, Dirks,
Stevens, Sigrid, Frijns@} Rieffe (2020)%= F-X.-%-F-0} AH-f=0] A
sl W ol Rme] Qlofal A3t A% gl e o
o] 24510l AFAlg] 2ol 7} gigickn St 4, Lee 5(2029)0]

K
ol gt glo] dofgat dheldE
o] FLoh uisobA AlE3tal AT
L] Stof HEg-of) thaf A Aaydtof At o] lojk
g ¥ Hhe2 dRore ¥ 79
(Fagan & Doveikis, 2017; Hsu & Fogel, 2003; Jeon & Lee, 2023; Lee
& Ha, 2021). FE= Gfrofel AoaE- Al Jrotel 3552 &
He 3L, Ao AE AR B Thetsh, gl AT 2
Z7HA| mefate of 47| Wi 2o, FRI} Ffrote] WY wEe 7
woto] B8k 22 ol & 4= 9l& ZoIth(Hsu & Fogel, 2003;
Jeon & Lee, 2023). AHp7} Ffrohs W& A& ), 23 @A
A|LA T & FHY | mZol Fie grote] B w37t
Z] mHe}sl7] 71 B2 o2& 4= QU tk(Hsu & Fogel, 2003; Jeon & Lee,
2023; Lee, 2007). 53], F-1L7} Ql5of-p-014] Gfrofete] Joa-g-
of] o2& Hol= o] Q10 1 2 (Kim, 2023; Lee & Lee, 2023;
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