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Abstract

Objective: This two-center study aims to adapt the English version of the FAPCI into Russian to measure the development of verbal communicative
performance in Russian-speaking children in Kyrgyzstan with cochlear implants (Cls).

Subjects and Methods: The original FAPCI questionnaire was translated into Russian by two professional translators from Kyrgyzstan
proficient in both languages. A few cultural adaptations were necessary. The 23-item FAPCI-RU instrument was distributed at the National Center
of Maternity and Childhood Care in Bishkek, Kyrgyzstan. Participants included 28 healthy children of hospital employees and Russian-speaking
individuals accompanying children receiving treatment in the hospital, as well as 35 prelingual bilateral deaf children implanted between 2020 and
2024. The questionnaires were distributed exclusively to parents of children raised speaking Russian, aged 22 to 108 months. The children’s hearing
age (duration of CI use) was calculated from the initial fitting of the speech processor, ranging from nine months to five years.

Results: Cronbach’s alpha for internal consistency was 0.96 for the CI group, and 0.93 for the NH group. Spearman’s correlation test revealed a
significant positive correlation between test and retest scores of the children from the CI group (r,, = 0.79, p < 0.05).

Analyses revealed a positive correlation in the CI group between FAPCI-Rus scores and age (r,.= 0.398, p = 0.018) and the duration of CI use
(hearing age) (r,.= 0.630, p < 0.001). There was no correlation between FAPCI-Rus scores and age at implantation (r,.= 0.04, p = 0.98).

Conclusion

The Russian version of the FAPCI questionnaire exhibits psychometric characteristics similar to the English and German versions. Its use
is recommended for Russian-speaking children to assess early childhood communication skills following cochlear implantation. For children in
Kyrgyzstan who do not speak Kyrgyz or Russian, it is critical to create an additional version.
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Introduction

According to the World Health Organization (WHO), more than
1.5 billion people live with hearing loss. Of these, 430 million have
moderate or severe hearing loss [1]. Without treatment, various
health problems and socioeconomic changes can occur, including
reductions in cognition, social interaction, employment status, and
annual income [2]. Cochlear implantation has become a routine
surgical procedure worldwide for treating profound hearing loss
in individuals who do not benefit from well-fitted hearing aids [3].
Cochlear implantation was first approved for bilateral postlingually
deaf adults in the 1980s [3, 4]. The indications for cochlear implants
(CIs) have significantly expanded to include patients with less
severe hearing loss, children, patients with single-sided deafness
[4], and patients following intracochlear schwannoma resection

[5].

The first cochlear implantations in children in Kyrgyzstan were
performed by foreign colleagues from Russia, Ukraine, and Germany
approximately ten years ago. As no ClI program was available in
Kyrgyzstan until recently, some parents sent their children abroad
for surgery [6]. Until 2020, Kyrgyzstan operated under a quota
system, with CI surgeries conducted in Turkey.

Since 2018, several initiatives and local programs have been
launched to provide hearing-impaired children in Kyrgyzstan with
access to CI [6].

With an estimated 140,000 to 160,000 newborns per year in
Kyrgyzstan, there is a projected need for at least 50 to 150 Cls for
deaf children annually [6]. Besides a nationwide newborn hearing
screening program, a Cl program for children has been initiated
locally.

The question arose regardinghow to assess speech development
following CI surgery in Kyrgyzstan, as no validated measuring
instruments are currently available. Various measures exist to
evaluate speech perception and language skills in children, including
visual-habitual procedures in the presence of speech competitors
or proxy assessments [7]. The most frequently used parent-proxy
instruments are the Little Ears Auditory Questionnaire [8] and
the Infant-Toddler Meaningful Auditory Integration Scale [9]. Both
instruments are designed to monitor the early auditory behavior of
infants and toddlers aged less than 24 months.

The Functioning after Pediatric Cochlear Implantation
(FAPCI) instrument was developed in 2007 [10] and assesses
the communicative abilities of children older than 24 months.
The FAPCI tool is a psychometrically validated scale designed
to evaluate the communicative performance of children aged 2
to 5 years, considering the conceptual framework of the WHO’s
International Classification of Functioning [11]. The FAPCI
instrument comprises 23 items/questions, each with a five-level
response scale, yielding total scores ranging from 23 to 115 [10,
12, 13]. The instrument captures children’s everyday expressive
and receptive communicative behaviors as reported by parents or
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primary caregivers. It has been validated and demonstrates good
reliability. Originally provided in American English, the FAPCI has
been translated and adapted into German [14, 15], Korean [16],
Portuguese [17], Hindi [18], and Kyrgyz [6]. Kyrgyz and Russian are
the official national languages in Kyrgyzstan, with several minority
languages also spoken, including Uzbek, Tajik, and Uyghur. This
two-center study aims to adapt the English version of the FAPCI
into Russian to measure the development of verbal communicative
performance in Russian-speaking children with CI in Kyrgyzstan.

Materials and Methods
Ethical considerations

The Ethics Committee of the General Medical Council of
Mecklenburg-West Pomerania (A 2025-0079) approved the study
design. The conduct of this study strictly adhered to the revised
version of the Helsinki Declaration. The Russian version of the
ethics application was made available to the Kyrgyz colleagues.

Procedure

Two professional translators from Kyrgyzstan proficient in both
languages performed the translation of the questionnaire from
English into Russian, including linguistic and cultural adaptation,
back-translation, and comparative linguistic analysis. Following
the guidelines for the cross-cultural adaptation of self-reporting
measures [19], a few cultural adaptations were required. However,
the original essence of the questions was preserved as much as
possible, similar to the Kyrgyz version [6]. Table 1 outlines all the
required adaptations and changes. The Russian version maintains
a consistent child-friendly style, with simple forms, short phrases,
and a conversational structure (Table 2). The adaptation of the
original English FAPCI questionnaire into Russian was carried out
with careful attention to cultural and linguistic features, ensuring
both validity and clarity for Russian-speaking parents. In some
cases, questions were reformulated with simpler and more natural
constructions, and proper names as well as children’s songs were
culturally adapted. Speech errors characteristic of children at the
initial stages of language development were intentionally preserved
in the examples to enhance realism and clarity. Where necessary,
additional words were introduced to improve comprehension,
while redundant expressions were eliminated per Russian
grammar. This approach enabled the preservation of the precise
meaning and intent of the original questions while making them
accessible and natural in Russian.

Participants

Normal Hearing Cohort: The 23-item FAPCI-RU instrument
was distributed at the National Center of Maternity and Childhood
Care in Bishkek, Kyrgyzstan, in cooperation with the Department
of Otorhinolaryngology, Head and Neck Surgery at the KMG
Klinikum in Glistrow, Germany (Table 2). Participants were healthy
children of Russian-speaking hospital employees and individuals
accompanying children receiving treatment in the hospital.
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Pycckuit

KbIpreiackuit

English

CMbIC/IOBasi TOUHOCTD B L|€JIOM COXpaHeHa, HO 4acTo
Hab6J1l0/laeTcsl pacliMpeHre 3HaueHHsl: J06GaB/IeHbl UeH
«OLIEHKH» U Pa3BUTHsI», KOTOPbIX HET B OPUTHHAJIE.
[Ipumep: «Functioning» — «functional development /
bYHKIMOHANIBbHOE Pa3BUTHE» — A06aB/eH KOMIIOHEHT
OLIEHKH.

Hernsru MaaHHUCH CaKTasIblIl KaJraH,
GUpPOK Kell y4yp/ja MAaaHUHUH KeHeHHIIn
6ap: «6aasoo» )KaHa «@HYTYY» lereH
TYLIYHYKTOP KOIIYJITaH.

Semantic accuracy is generally pre-
served, but often expanded: notions of
“assessment” and “development” are
added beyond the original.

TepMuHOJIOTHS: pa3/IndyKe MeXy «caregiver» U «guardian».
KbIprei3ackuii nepeBoj; («kkaMKopuy») yAa4YHO OXBATbIBAET
o6a 3HaYeHHUs, TOT/Ia KaK peTpoIepeBo/ Cy>KaeT CMBICII.
[Ipumep: caregiver — guardian (cy>xeHHe cMBbICJIa).
KBIpreiackuii: «<kaMKop4y» — OXBaTbIBaeT 06a 3HaYeHHUsI.

TepMuHosIOTHS: «caregiver» MeHeH «guard-
ian» aiibipMacel. Kelproizya «kaMKop4y»
9KHU MAaaHHHH TeH KaMTBIUT, peTponepeBo/
60JICO Tap MaaHUTE OTOT.

Terminology: distinction between
“caregiver” and “guardian.” Kyrgyz term
«kaMKopuy» successfully covers both,
while the retro-translation narrows the
scope.

CoGCcTBEHHbIE UMEHA, Hay4Hble CTeNeH! U
npodeccuoHaNbHble TEPMHUHBI TepeBeeHbl KOPPEKTHO.
KbIproI3cKuii BApHAHT 3BYYHUT aKaJeMUYHO U OCTAETCS

HOHATHBIM.
[Ipumep: «Certified auditory-verbal therapist» — «yryy
»KaHa Ccyiiee 60I0HYA cepTUPUKATTAITAH aJHCH.

ATTap, WIMMHUH Aapaxkasap kaHa afiUCTHK
TepMHH/JIeD Tyypa 6epuireH. Keiproizya
KOTOPMOCY aKa/leMHUSJIBIK A, TYIIYHYKTYY
Ja.

Proper names, academic degrees, and
professional terms are translated cor-
rectly. The Kyrgyz version remains both
academic and accessible.

BakHOe pasJsiMyMe: aKL|eHT BCerAa Ha yCTHOM peyuH (spoken
language), a He Ha nucbMeHHOU. KbIprbI3ckuii nepeBoj; 3To
TOYHO MepeaéT («003eKu»).

[Ipumep: «spoken language» — «003eKu».

MaaHuI1yy »arbl: 6acbIM ap JaiibIM 003€KH
ce3re (spoken language), xa3yy ce3re amec.
KbIprbi3ya KOTOpMO Tak 6epeT («003eKu»).

Key point: the focus is always on spoken
language, not written. Kyrgyz transla-
tion conveys this accurately («oo3eku»).

CTUJIMCTHKA: B peTpolepeBoiax 4acTo GpopMasn30BaHHbIN
CTHUJIb, TOT/IA KaK KbIPTbI3CKUI BapUAHT GJIMXKe K )KUBOMY U
eCTeCTBEHHOMY fI3bIKY POAUTeEeH.

[Tpumep: «overhears» — «heard unintentionally»
(peTponepeBos dopmasibHee). KbIprbI3CKHUI: «ThIHILIAI
YKKaH» — eCTeCTBEHHO.

CTujib: peTponepeBoA0p pacMUH yrysarT,
KbIprbl34a BapyuaHT 60JICO XKaHAYY, aTa-
JHeJiepre TYIIYHYKTYY THJ/I/e >Ka3blIraH.

Style: retro-translations tend to sound
more formal, while the Kyrgyz version is
more natural and parent-friendly.

[TprMepbI e TCKOM pedyr COXpaHAT OMHUOKHU (ITPOMyCKH
apTHKJIeH, BCIOMOTaTe/bHBIX TJIar0JioB, HelpaBUIbHbBIN
NOPAAOK c/10B). KbIPreI3cKuii nepeBo/ ToXe oTpaXkaeT
«JeTckre» GOpMBI, He UCIPABJIAA UX.

[Ipumep: «Can [ more milk?» — «MeH gare! cyT» (coxpaHeHa
JleTcKasi OIIMOKa).

Banpap/ipis ce3fepyHaery Kataaap
CaKTaJIbIN KaJraH (apTUKJIb 3KOK, >Kap/jaMybl
3THUII XKOK, CO3/16pAYH UPETH Tyypa IMec).
KrbIpreizya KoTopMo za iy «6angapda»
dopmMasapabl OHL060H GepeT.

Examples of child speech preserve
errors (missing articles, auxiliaries,
word order). The Kyrgyz version also
retains these “childlike” forms without
correcting them.

['paMMaTH4ecKre KaTeropuu (BpeMms, oTpULjaHHe,
MeCTOMMEHHUs, polle/illiee BpeMs) nepeJaHbl TOYHO.
KbIpreisckuii nepeBo/| aianTHPOBaH KyJIbTYPHO U
rpaMMaTHYecKH.

[Tpumep: «She took it» = «AJu1 aHbI a/1ibI» — COXpAHEHO JiBa
MeCTOMMEHHUS.

I'paMMaTHKabIK KaTeropusap (4ak,
Tepc ¢popMa, aT aTOOYTOP, 6TKEH YaK)
Tak 6epuiireH. Kbipreizua KoTopMo
Ma/laHUH )kaHa rpaMMaTHKaJIbIK XKaKTaH
bIIAWBIKTAIITBIPBIJITaH.

Grammatical categories (tense, nega-
tion, pronouns, past tense) are accurate-
ly conveyed. The Kyrgyz version is both

culturally and grammatically adapted.

Question

Factor loading (Corrected Item-To-

It -
em tal Correlation)

Kak yacto Bam pe6éHok...?

(F'pammamuka & npumepax 3Ha4eHusi He umeem)

...pearupyet Ha ¢ppasbl, CIYYaWHO YCIbIIAHHbIE U3 Pa3TrOBOPA MOGJIU30CTH? 0.623 /0.470
Q1 (Hanpumep, Baur pe6éHOK ciy4aifHO ycibliall, YTO Bbl FrOBOpUTE «MOPOXKEHOE», U OH BO36YXK/J€HHO

pearupyet, FOBOPUT «s1 XO4y» MJIM TI0Ka3bIBAET COOTBETCTBYOL[UI dKECT «KMOPOKEHHOEN)

...IpPAaBUJIBHO OTBEeYaeT Ha NpocThle Bonpockl, 3aAaHHble YCTHO BE3 3puTe/ibHbIX N0/ CKa30K?
Q2 (Hampumep, Bamr pe6€HOK KMBAeT/BbIPaXKaeT kKeCTOBBIM A3bIKOM/TOBOPUT, KOT/A €T0 CIPAIlHBaIOT:
«TBbI X0Uellb COK WJIK MOJIOKO?», «ThI XOUelllb TOCMOTPETh MYJIbTHK?»)

...paCCKA3bIBAET 0 COOBITUSAX JIHS UJIM O IPOU30LIE/IIeM paHee, Ucrob3ys npocTbie YCTHBIE
Q3 NpeJIoKeHUs?

p
(Hanpumep, «s1 cbes1 6yTepOpoj», «s U MaMa UrpaeM B GyT60.J1»)

0.684 /0.210

0.617 / 0.827

...3a/1aéT npocTele Bonpocsl, ucnosb3ysa YCTHYIO peub? 0.726 / 0.647

(Hanpumep, «Mory s1 6osbIe MosioKa?», «MOXKeIIb YUTATh MHE CKa3Ky ?»)

Q4

...MCIIOJIb3YeT Mpollejiliee BpeMd B YCTHOM peun? 0.792 /0.573

(Hanpumep, «f1 pasroBapuBaJ ¢ 6a6yimkoi», «5 es kapToiky Gpu»)

Q5
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...UCr0/1b3yeT oTpunanue B YCTHOH dpase us 2-3 cios? 0.627 / 0.532

(Hanpumep, «MHe He xouy», «He fenait Tak»)

Q6

...IPaBUJILHO HCIOJb3yeT MecTouMenusd B YCTHOM peun? 0.741/0.657

(Hanpumep, «Mbl HiéM B cafiMK/ K0Ty », «OHA B3s1/1a 3TO»)

Q7

...IPaBUJILHO KCIOJb3yeT npeaory B YCTHOM peun? 0.714 / 0.642

(Hampumep, «Most UTpy1IKa 10/ KpOBATbIO», «M0Osi Kpy»KKa Ha CTOJIe»)

Q8

...CaM UHULUUPYET Pa3roBop ¢ ApyruM pe6EHKoM? 0.801 / 0.683
Q9 (HanmpumMmep, Bau pe6éHOK pacckasbiBaeT OJJHOKJIACCHUKY/ApyroMy pe6EHKY B ca/IuKe 0 CBOel HOBOM
UrpyuiKe)

CKOJIBKO PeZIMETOB, COOTBETCTBYIOIIUX Bo3pacTy, Bau pe6éHok moxkeT OTIO3HATD ¢ nmomoupto
YCTHOU PEYH, korzaa Bel ykakeTe Ha Hux? (Hanpumep, Bbl yka3biBaeTe Ha TOMUAODP/CTy 1/ TesepOH U 0.803/0.771
Q10 crpamusaete: «UTo 3T0?»)

Hackosbko MHOTO 13 peuu Balero pe6eHka CMOXeT NOHSATb B3POCJIbIH, He 3HAKOMbIN C HUM (Jfo6ble
IIPOM3HOCUMbIE PeGEHKOM 3BYKH HJIX cj10Ba)?

Q11 0.751 /0.194

Kak 06b14HO pearupyet Bau pe6éHoK, Korjja ero/eé npuBeTCTBYeT 3HAKOMbIHU YesI0BeK? 0.828 /0.702
Q12
(Hanmpumep, xorza Bam pe6éHok HaBelaeT 6abyLIKy WM BCTpeyaeT 6JIM3KOro Apyra ceMbH)

CKo/TbKO MMEH smoieit Bam pe6énok ucnoapsyer B YCTHOH peun? 0.626 / 0.440
Q13
(HampumMmep, Baur pe6EHOK TOBOPUT «MaMay, «6aba» / «6abylka», «Asa/s BaHs»)

Kakoii u3 ciefiylolmux yTBep K/JeHUH JIydllle BCero onucbiBaeT NeHue Bamero pe6eHka?

0.711/ 0.672
Q14

(HanpumMep, «xuin y 6abycy J1Ba BECEJIBIX I'yCs», «JIaAYILIKH, JaJyIIKI»)

Kakum OCHOBHbBIM cnoco6om Bai pe6eHOK coo611aeT 0 CBOMX KeslaHusX, korja emy HE

Q15 M0/ICKa3bIBAET B3POC/IbIN? 0.823 /0.801

(Hanpumep, Baur pe6eHOK Xo4eT M0JIOKA, MY HY>KHO B TyasleT UM eMy CJIHUIIKOM KapKo B KypTKe)

CKOJIBKO U3 CJIeAy 0ILKX TUIIOB €/10B/$pas uco/p3ayeT Baw pe6énok B YCTHOM peun? (Ipammamuxa
6 NpuUMepax 3Ha4eHus He umeem)

- Yto (HanpuMmep, «4T0!?», «4TO 3TO?»)
- e (Hampumep, «I'ae 310?», «I'ie Mos urpynika?») 0.858 /0.775
Q16
- [louemy (Hanpumep, «[loueMy HaM HaZ0?»)

- Kakoii/KoTopsiii (Hanpumep, «Kakoilt Moii?»)

- C10Ba, onuCbIBAOLIYeE [IBET UM pa3Mep (HanpuMep, KKPacHbIN Msu», «60JIbLIast MALIMHA»)
- YucsuresbHble (HAIPUMED, «TPH COBAKH», «[IBE MALIMHBI»)

0.815/0.848

Q17 - Csi0Ba /1151 ONIMCAHUsI KOJIMYECTBa (HanpuMep, «<MHOTO MaLIMH», KBCE NPONAJI0», KMHOI0»)

- MHOXXecTBeHHbIe GOPMBI CJIOB (HapPUMep, «MALIMHbI» BMECTO «MaIINHa», KKHUTH», KKYKJIbI»)

- [lpuTtsaxarenpHble popMel (HampuMep, «urpyuika Koany», «<MaMiuHa cyMKa», «TalvHa MallllHa»)

Kakoe yTBep:k/ieHue Jlyyllle BCero onuchbiBaeT, Kak Bau pe6éHok nonumaeTt YCTHYIO peus BE3
BU3YaJIbHBIX N10/ICKA30K B C/I€/IyIOLIUX CUTyalUax?

Q18 Korpa Bam pe6éHok eZeT B MalyHe, oH(0HA) crioco6eH (Ha) HOHATD ... 0.786 / 0.688
0.749 / 0.666

Q19 Korpaa Bam pe6€HOK cymiaeT 13 Ipyroi KOMHATEI, OH(OHa) Crloco6eH (Ha) MOHAT ...

Korpa Bai peGéHOK B LIyMHOU 06CTaHOBKe (HalpyUMep, IPU Pa3roBope JIMLOM K JIMLY Ha JiHe 0.686 /0.374

Q20 pox/JeHus1), oH(o0HA) crnoco6eH(Ha) MOHATD ...
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Q21

Korza Baw pe6éHOoK pasroBapuBaer 10 TeJiedOHY € KeM-To 3HaKoMbIM (Hanpumep, ¢ poguTeseM niu
6abyuIKoi/aeyuKoii), oH(oHa) cnoco6eH(Ha) MOHATb ...

0.758 / 0.750

Q22

Ecnu BapuanToB MmoxeT 661Tb HEOTPAHUYEHHOE KOJIMYECTBO, Ha CKOJIBKO IPEMETOB, COOTBET-
CTBYIOIIUX Bo3pacTy, Bam pe6énok cMor 651 YKA3SATD, korja oHHM npe/icTaBieHbl B PASTOBOPHOM
peun BE3 Bu3yanbHbIX noAcka3ok? (HanpuMep, korja Ha KyxHe Bl cripamnBaeTte pe6énka «[ie 1yxoB-
ka? TBol prok3ak? Co6aka?»)

0.759 /0.773

Q23
WUIPYIIKH U BBIMOH PYKH»)

CKOJIBKO COOTBETCTBYIOLIMX Bo3pacTy AByxaTanHblx YCTHbBIX komaHn/[, npesacTaBieHHbIX BE3
BM3yaJ/IbHBIX NI0/ICKA30K, ToHUMaeT Baur pe6éHok? (Hanpumep, «HazeHb 06yBb U KypTKY», «Y6epu

0.628 / 0.429

Internal consistency 0.96 for the CI group, and 0.93 for the NH group.

All parents and children older than six, if appropriate, were
informed about the study’s aims and provided their written
consent. Parents were asked to complete the survey. The mean age
of the NH group was 60.4 months + 24.3 months, with an age range
of 13-102 months.

The 23-item FAPCI-RU instrument was also distributed at
the National Center of Maternity and Childhood Care in Bishkek,

Kyrgyzstan, exclusively to Russian-speaking parents of prelingual
bilateral deaf children implanted between 2020 and 2024. The
mean age of the CI group was 64.8 months + 26.7 months, with
an age range of 24-126 months (Table 3). To ascertain test-retest
reliability, the questionnaire was distributed to the 17 parents of CI
children a second time within two to three weeks. Exclusion criteria
included malformations of the inner ear and cognitive disorders.

Normal hearing Cochlear implant
Characteristics
N = 28 (Percentage) N =35 (Percentage)
Age of child?
0-12 0(0) 0(0)
13-24 3(10.7) 1(2.9)
25-36 2(7.1) 5(14.3)
37-48 4(14.3) 7 (20.0)
49-60 3(10.7) 3(8.6)
61-72 8(28.6) 3(8.6)
> 72 8(28.6) 16 (45.7)
Gender
18 (51.4) 12 (34.3)
Female
Age at implantation
12 (34.3)
< 24 months
23 (65.7)
2 24 months
Age at survey® 64.8 £26.7
age at implantation < 24 months 452+19.3
age at implantation = 24 months 75.1+24.4
Duration of use of CI (hearing age)? 29.5+19.4
age at implantation < 24 months 24.6+18.1
age at implantation = 24 months 32.0+19.9

2 in months.
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The children’s hearing age (duration of CI use) was calculated
from the initial fitting of the speech processor, ranging from nine to
60 months. The initial fitting of the speech processor was performed
four weeks after CI surgery. Therefore, the date of the initial fitting
was used as the basis for calculating hearing age. The proportion of
children receiving bilateral CIs was 6% (N = 2).

Standardized audiologic rehabilitation for implanted children
was performed every three months during the first year and every
five to six months in the second year. From the third year onward,
adjustments to the speech processor are carried out annually at
the clinic. Since there is no state program for the rehabilitation of
children with CIs, speech therapy rehabilitation has been conducted
at private centers, educational institutions, and private audiologists’
practices in the children’s places of residence, usually financed by
the parents, Qatari projects, and the Rotary Club Kithlungsborn-Bad
Doberan (Germany) [6].

Statistical Analyses

FAPCI questionnaire data were entered into an electronic
database in Gilistrow, Germany, and verified by double-data
entry. FAPCI scores ranged from 23 to 115, with higher scores
indicating better communicative performance. FAPCI scores were
calculated by summing the scores of all items and assigning a
score of 0 to items with no response. Missing data on several items
were found in one survey, and one child with residual hearing in
the contralateral ear resulted in only 35 surveys being used for
evaluation. Exploratory analyses were conducted using graphical
displays and frequency distributions to identify potential outliers
for further data validation.

SPSS Version 30.0 (SPSS Inc., Chicago, IL, USA) was used
for statistical analyses. Data were evaluated using descriptive

statistical methods and comparative tests. Numerical tests were
expressed as mean * standard deviation, and categorical variables
as percentages. Statistical tests (Kolmogorov test and Shapiro-
Wilk test) indicated a non-normal distribution for all parameters
(all p-values < 0.05). Nonparametric tests were performed for
group comparisons whenever appropriate. Spearman statistics
were used for correlational analyses. A p-value of < 0.05 was
accepted as statistically significant in all analyses. To verify the
internal consistency of the 23 items of the FAPCI-RU instrument,
Cronbach’s alpha was calculated. There are different reports about
the acceptable values of alpha, ranging from 0.70 to 0.95 [20], with
a recommended maximum alpha value of 0.90 [21]. Curve fitting
was performed using polynomial terms in linear regression.

Results

FAPCI-RU score results were collected from a cross-sectional
cohort of 35 CI children and from 28 parents of children with
NH. (Table 3). The results of two children had to be excluded.
Questions 1 to 9 were not answered in one questionnaire, and the
other child did not have bilateral deafness; the opposite ear had
residual hearing, which could still be treated with a hearing aid.
Cronbach’s alpha for internal consistency was 0.96 for the CI group
and 0.93 for the NH group. As deleting individual questions did not
change internal consistency, all questions were retained (Table 2).
Pearson’s correlation test revealed a significant positive correlation
between test and retest scores of the children in the CI group (r,,
= 0.94, p < 0.001). Analyses indicated a positive correlation in the
NH group between FAPCI-RU scores and age (r,,= 0.691, p < 0.001).

Figure 1 displays the group medians and distributions.
Comparison analyses revealed significantly better FAPCI-RU scores
in children with normal hearing (96.8 + 13.5) than in children with
CI (64.6 +22.6) (p < 0.001).
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Figure 1: Box plot presenting group medians and distribution of FAPCI-RU scores among NH (normal hearing, N = 28) and CI (cochlear
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Analyses revealed a positive correlation in the CI group between
FAPCI-RU scores and age (r,;= 0.398, p = 0.018) as well as the
duration of CI use (hearing age) (r,.= 0.630, p < 0.001). There was
no correlation between FAPCI-RU scores, and age at implantation
was not significant (r,,= 0.04, p = 0.98).

Cross-sectional FAPCI-RU scores from 28 NH children show that
the scores consistently increase with age (Figure 2). Communicative
performance in healthy children, as measured by FAPCI-RU, rapidly
increases until three years, after which a stable plateau is reached.

120

100

FAPCI=-RU score

12 36 48

-

&0
Age in months

Figure 2: FAPCI-RU score in 28 NH children depending on life age. The minimum and maximum scores of 23 and 115 are specified.
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Figure 3 portrays the results of the survey depending on age
in children with CI. According to the original publication, the data
on the age at implantation were considered. The FAPCI-RU score
tends to increase in both groups with increasing age. Considering

the regression lines of Figure 3, children who received implants
early showed a faster increase in FAPCI-RU scores than those who
received implants later. However, there are significant individual

variations.
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Figure 3: FAPCI-RU score in 35 Cl children depending on life age and age at implantation. The minimum and maximum scores of 23 and
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Considering the hearing age (duration of CI use), the regression
lines indicate that children who received implants early and wore
them for a shorter period achieved lower FAPCI-RU scores than

those who received implants later (Figure 4). However, as the
hearing age increased, the values rose more quickly than in children
who received implants later.
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Figure 4: FAPCI-RU score in 35 CI children depending on hearing age and age at implantation. The minimum and maximum scores of 23
and 115 are specified.
- J
Discussion 0.96) [6]. The validity analysis suggests that the FAPCI score

To establish a CI program in Kyrgyzstan, standardized
postoperative care should be implemented, including audiological
and speech therapy rehabilitation, besides neonatal hearing
screening, standardized preoperative diagnostics, and the training
of CI surgeons as recommended [6]. In a previous study, we
implemented a Kyrgyz version of the FAPCI instrument for Kyrgyz-
speaking children with CI in Kyrgyzstan between the ages of 2 and
6 [6]. As some children grow up speaking Russian as their native
language in Kyrgyzstan, the implementation of a Russian version of
the FAPCI instrument was recommended. This study aimed to adapt
the established English-language FAPCI questionnaire and create
a Russian version. A comparison of the demographic data of the
children included in the study indicated a similar age distribution
and comparable duration of CI use, but a slightly higher proportion
of female CI users in the current study (FAPCI-RU) compared to the
Kyrgyz study (FAPCI-Kyrg). Regardless, the Russian version of the
FAPCI questionnaire exhibits psychometric characteristics similar
to the Kyrgyz version.

The results of the reliability analysis, with Cronbach’s alpha of
0.96, correspond to those of the original English version by Lin et
al., who reported it as 0.86 [12]. As deleting individual questions
did not change internal consistency, all questions were retained.
The FAPCI versions now available in other languages achieve
similarly high internal consistency scores (German between 0.795
and 0.987 [15], Hindi 0.90 [18], Brazilian 0.948 [17], and Kyrgyz
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increases with the children’s age. However, this is a cross-sectional
study and not a longitudinal one. The regression curves shown
in Grugel et al. [15] approximate the regression lines of actual
temporal hearing-speech development. It would be useful to have
the FAPCI questionnaire completed to assess the communication
skills of healthy children aged 2-6 to map the actual progression.
The few children in this study who received early implants were
also younger than those who received late implants. Therefore,
some children had understandably lower scores. Older children
can compensate cognitively [6]. With increasing duration of CI use
(hearing age), the FAPCI score improved more rapidly in children
who received early implants than in those who received them
late. However, the quantity and quality of speech therapy post-Cl
surgery, besides the duration of use, are key factors not adequately
reflected in this study.

After 6 years and 6 months, a so-called ceiling effect sets in,
meaning that, the greater the age, the more children achieve the
possible maximum score of 115 [15]. Therefore, the use of the
FAPCI questionnaire for assessing the language development of
older children appears less useful. However, our data also indicate
that a few older children with NH did not achieve the maximum
score of 115. Therefore, it is important to include 7- to 9-year-old
children in a follow-up study.

The comparison of FAPCI scores of children with NH and CI
children demonstrated deficits in communication among children
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with CI. Several factors determine speech development with CL
Besides biological factors (e.g., intact auditory nerve, normal
brain development), underlying pathologies, the presence of other
disabilities, correctelectrode insertion and proper adjustment of the
speech processor, the timing of implantation in cases of congenital
deafness, and audiological and speech therapy rehabilitation after
CI surgery are decisive factors in the success of CI surgery [22].

The timing of CI surgery has a stronger influence on the
speech development of the child than the duration of implant use
[23]. Children implanted between 16 and 24 months reached a
preschool language scale comparable to hearing age-mates by 4.5
years. Children implanted after 24 months did not keep pace with
hearing peers. To minimize the time of deafness and the lack of
sensory input to the brain, CI surgery should be performed before
the age of 2 [24-27].

In this study, only about one-third of the bilaterally prelingually
deaf children examined (N = 12) received implants before the
age of 2. Sixty-six percent of the children received their implants
between the ages of 3 and 4. The present study’s CI group was quite
heterogeneous concerning the age of CI surgery, pathology, and
hearing rehabilitation. Allimplanted children were born deafin both
ears. Genetic testing was not performed, and previous infections
that could have contributed to deafness were not reported.
Despite the varied rehabilitation programs, the children received
in their hometowns, the results of the study show a significant
improvement in the communication skills of the implanted children
in Kyrgyzstan. This improvement is also attributed to the high level
of commitment shown by the parents, who take every opportunity
to provide their children with hearing therapy. However, in
Kyrgyzstan, rehabilitation facilities need to be established in the
medium and long term inside and outside the clinics that perform
the implantations (family-centered intervention) [28].

On the one hand, the study results demonstrate the applicability
of the questionnaire developed to assess the communication skills
of Russian-speaking healthy children and children with CI aged 2
to 6. On the other hand, the study highlights the need for early CI
in prelingually deaf children. Based on the limited data of the study,
the results confirm that the earlier the implantation, the faster the
improvement in the communication skills of CI children.

The limitation of the study is the limited data on children with
NH and those with CI implants. Therefore, the aim is to conduct
a follow-up study to better validate the results statistically.
According to the original study [4], the study design was to include
only Russian-speaking children to prevent data distortion due to
multilingual influence. The inclusion of bilingual children cannot be
ruled out with certainty. It would also be interesting to explore the
extent to which the communication skills of bilingual or multilingual
Kyrgyz children can be assessed using the FAPCI-RU questionnaire.

Conclusion

The Russian version of the FAPCI questionnaire exhibits
psychometric characteristics similar to the English and Kyrgyz
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versions. Its use is recommended for Russian-speaking children
to assess early childhood communication skills following cochlear
implantation. For children in Kyrgyzstan who do not speak Kyrgyz
or Russian, it is particularly important to create a separate version.
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