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Assessment of expressive vocabulary outcomes in
hearing-impaired children with hearing aids: do bilaterally
hearing-impaired children catch up?

C KIESE-HIMMEL, M REEH

Abstract
Objective: To evaluate expressive vocabulary growth in hearing-impaired preschool children wearing
hearing aids.

Design: Prospective analysis of the outcomes of children included in the 1994 German ‘Goettinger
Hoer-Sprachregister’ (GHR) series, using a repeated-measures paradigm in six- to nine-month intervals
(t1–t3).

Subjects: Twenty-seven children (aged 2.0–4.4 years) with bilateral sensorineural hearing loss (with
averages at frequencies of 0.5, 1, 2 and 4 kHz of .20 to .90 dB in the better ear) from the 1994 GHR
series. The children were diagnosed at a mean age of 31.4 months (standard deviation (SD) 10.6
months) and fitted with a binaural hearing aid at a mean age of 32.3 months (SD 10.5 months).
Nonverbal intelligence was average (five missing data entries). Standardized, age-appropriate picture
naming tests (the ‘Sprachentwicklungstest für 2-jährige Kinder’, the Kaufman Assessment Battery for
Children subtest vocabulary, and the ‘Aktiver Wortschatztest für drei- bis sechsjährige Kinder’) were
carried out at three time points and results compared with data from children with normal hearing. The
test raw scores were converted to T scores (mean ¼ 50; SD ¼ 10).

Results: On average, the children scored far below the normative population at t1 (mean ¼ 28.9;
SD ¼ 11.3) and slowly improved as they got older (at t3, mean ¼ 34.1; SD ¼ 16.1; p ¼ 0.010). Children
with mild or moderate hearing loss improved most notably (mean difference t1–t3; p ¼ 0.001), except
for one child of deaf parents. Two of the five mildly hearing-impaired children and two of the eleven
moderately hearing-impaired children caught up with their normal hearing peers with regards to
expressive vocabulary. Such expressive vocabulary achievements were not seen in any children
with .70 dB hearing loss or in six of the eleven children (55 per cent) with a 40–70 dB hearing loss,
despite receiving adequate personal amplification.

Conclusion: Testing expressive vocabulary size is a useful clinical tool in assessing linguistic lexical
outcome.
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Introduction

Oral language development is highly dependent
upon what an infant can hear. Receptive vocabulary
development (i.e. word understanding) in a child’s
native spoken language precedes expressive vocabu-
lary development in the process of vocabulary acqui-
sition. The learning of words with a phonological
form naturally occurs through hearing the flow of
spoken language, or in the context of hearing
names of concrete objects, actions and
cognitive-relational words. Vocabulary, the store of
words, is one fundamental measure of spoken
ability; it is the building block of language1 and the
basis for syntactic and morphologic development.

Vocabulary learning has to cope with many develop-
mental changes, e.g. two-word phrases and reading
comprehension.

Persistently, mainly prelingually hearing-impaired
children frequently present with reduced language
skills because of their auditory deprivation.
Especially, the onset of speech production is delayed
and vocabulary is diminished, compared both with
children with specific language impairments and
with hearing peers.2 The few studies that have been
undertaken have focused primarily on receptive
English vocabulary development, using the multiple
choice-style Peabody Picture Vocabulary Test
expounded by Dunn and Dunn.3 – 10 To date, the
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expressive vocabulary of young children with perma-
nent hearing loss who receive hearing aids has been
studied less extensively.11 – 13

This study aimed to provide information on
expressive vocabulary growth as a global measure
of language performance in young hearing-impaired
and hearing-aid-wearing children, using standardized
measures. It was hypothesized that their vocabulary
would be less than that of normally developing
German children with normal hearing. In addition,
hearing-impaired children who were diagnosed
early were expected to demonstrate more rapid
development of vocabulary than their later-
diagnosed counterparts, because of their shorter
period of auditory deprivation.

Methods

All participants were drawn from a homogenous
population of persistently hearing-impaired children
in a defined geographical area of Germany (Lower
Saxony) (the database of the ‘Goettinger Hoer-
Sprachregister’ (GHR) series, see Appendix). Our
selection criteria were: (1) three individual outcome
measurements (labelled as t1, t2 and t3); (2) the pre-
sence of a bilateral, sensorineural hearing impair-
ment of at least 21 dB of hearing loss (HL); (3) the
habitually binaural use of personal hearing aids; (4)
the absence of major co-morbidities; and (5) enrol-
ment in an educational programme using spoken
language (see below).

Subjects

A total of 27 children who had been medically diag-
nosed in the out-patient clinic of the Department of
Phoniatrics/Pedaudiology, University of Goettingen,
were selected for the study. Their mean age at diag-
nosis was 31.4 months (standard deviation (SD)
10.6 months) and ranged from 14 to 52 months.
Mean age of hearing aid fitting was 32.3 months
(SD 10.5 months). The average duration of auditory
experience after hearing aid fitting was 20.7 months
(SD 5.5 months) (range, 13–33 months). Most of
the children had hearing impairments of congenital
onset (n ¼ 15), but 10 children had noncongenital
hearing impairment of unknown age of onset. Two
children demonstrated postnatal causes of hearing
impairment (i.e. scarlatina and meningitis). Forty
per cent of the study group had a moderate level
of residual hearing (41–70 dB HL), 30 per cent
showed severe hearing impairment (71–90 dB HL),
19 per cent were mildly hearing impaired (21–
40 dB HL) and 11 per cent demonstrated profound
hearing loss (.90 dB HL).

The children had normal nonverbal intelligence
(mean T score 54.9, SD 7.8, range 38–68, five
missing data entries). All were enrolled in an early
oral/aural habilitation at home scheme (carried out
by a hearing-impaired children’s teacher during an
hour-long, once-weekly visit) that emphasized
spoken German language skills. Additionally, the
children received oral speech-language therapy by a
speech therapist once a week for 30 minutes. Twenty
children used oral communication, and seven children

grew up in a bilingual communication environment.
The mean age at testing was 35.2 months (SD 9.1
months) at t1, 43.7 months (SD 10.4 months) at t2
and 53.0 months (SD 11.0 months) at t3. Table I
shows some of the characteristics of the study group.

Measures

Audiological assessment. This consisted of: the
child’s clinical history (also noting any family
history of hearing impairment); prenatal, birth and
perinatal data; otoscopic examination; tympano-
metry (to rule out middle-ear pathologies, conduc-
tive component); computerized tomography in
individual cases (to reveal associated congenital
malformations); vestibular evaluation in selected
cases; hearing sensitivity, assessed by pure-tone
audiometry (with headphones from 0.5 to 4 kHz
(air and bone conduction thresholds), respectively);
brainstem evoked response audiometry (when con-
sidered necessary, e.g. below the age of three years
or in difficult-to-test children); and degree of hearing
loss (measured by calculating the average hearing
threshold in decibels across the frequencies of the
speech range [0.5, 1, 2 and 4 kHz] in the better ear).

Psychometric assessment. Three vocabulary outcome
measures were collected over nearly 18 months to
assess expressive vocabulary growth. The children
were individually examined using established tests
norm-referenced to normally developing, non-
hearing-impaired German children. The items of all
picture-naming tests were arranged in increasing
order of difficultly. All of the tests were administered
by a licenced psychologist and scored according to
the test manual instructions. Higher scores indicated
larger vocabulary size. Testing was performed orally.
During testing, all children used their own, well fitted
hearing aids. The tests comprised: (1) the ‘Sprachent-
wicklungstest für 2-jährige Kinder’ test subtest of
expressive vocabulary for children aged 24 to 35
months, composed of 30 items;14 and (2) the
‘Aktiver Wortschatztest für drei- bis sechsjährige
Kinder’ (AWST 3–6) for children aged 36 to 71
months, composed of 82 items.15

As a second-order test, the subtest vocabulary of
the German version of the Kaufman Assessment
Battery for Children (24 items)16 was conducted in
children aged 30 to 59 months, if the AWST 3–6
(i.e. the first-order test) proved to be too difficult
because of its length.

Nonverbal cognitive ability was assessed with the
Columbia Mental Maturity Scale,17 using Eggert’s
age-normative values for German children from the
age of three years.18 From a chronological age of
4.9 years onwards, the German version of Raven’s
Coloured Progressive Matrices19 was administered.
All tests had been found to be reliable and valid.

Assessments were conducted between February
1995 and February 2005. The average interval
between identification of hearing impairment and
first (baseline) psychometric examination was 3.8
months (SD 4.1 months), and the mean difference
between t1 and t3 was 17.8 months (SD 4.8 months).
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Data analysis. The average rate of vocabulary growth
between the time points t1 and t3 was computed.
Single descriptive statistics (means, SDs and
ranges) and group comparisons were carried out.
Statistical comparisons of mean values of subgroups
were performed using Student’s two-tailed t-test for
related groups (t1–t3) respectively unrelated groups
the significance criteria being established at
p , 0.05. Correlations were calculated with Spear-
man’s rank coefficient (rho), where one or both vari-
ables were not normally distributed. A multiple
regression analysis was conducted to determine
what factors accounted for variance in vocabulary
outcome. The Statistical Package for the Social
Sciences Version 11.5 software was used throughout.

Results and analysis

Table II presents the mean expressive vocabulary
data for the whole group and for subgroups. The
sample as a whole demonstrated substantial gaps in
vocabulary performance compared with mean nor-
mative age-related values for non-hearing-impaired
children (T score 50) at all time points. However,
the results revealed a significant average increase
over time. Female subjects showed on average a

vocabulary advantage at t1, compared with males,
who exhibited greater, significant improvement over
time. The difference in the mean improvement rate
between boys and girls at all time points was not
statistically significant.

The children were divided into subgroups accord-
ing to their hearing impairment degree, onset age
and diagnosis age. Children with less hearing impair-
ment had a significantly greater mean vocabulary size
at all time points than those whose hearing loss
exceeded 70 dB. Children with less hearing impair-
ment demonstrated the greatest developmental
increase from t1 to t3 (mean rate, 10.1 T scores).
Four children (patients number four, five, 13 and
14; see table I) had reached the normal range at t3.
The children with larger hearing loss had a mean T
score .2.5 SDs below the mean at all time points;
on average, they did not show any improvement.

The mean achievement scores of children whose
hearing impairment was identified prior to 32
months of age was smaller at all time points than
those of individuals with a later diagnosis age,
whose mean increase rate (9.9 T scores from t1
to t3) was statistically significant. The vocabulary
development of the earlier-identified group showed
very limited progress (average rate of 2.0 T scores)

TABLE I

CHARACTERISTICS OF THE 27 HEARING-IMPAIRED CHILDREN

Pt no Gender HI
severity

HL
(dB)

HI onset HI
diagnosis

age (months)

Expressive vocabulary� Nonverbal
intelligence

(T score)

Auditory
experience
(months)t1 Test t2 Test t3 Test

1 F Mild 22.5 Unknown 52 49 K 52 A 62 A 56 19
2 M Mild 33.8 Congenital

(deaf parents)
28 23 K 30 K 23 A 59 20

3 F Mild 34.5 Congenital 45 51 K 42 A 66 A 55 17
4 M Mild 35.0 Unknown 21 26 S 26 S 44 A – 23
5 M Mild 35.0 Congenital 29 23 K 23 K 45 K 51 17
6 F Mod 41.0 Unknown 25 26 S 18 K 28 K 62 26
7 M Mod 42.5 Congenital 35 18 K 37 K 29 A 43 13
8 F Mod 43.8 Unknown 36 40 K 40 A 50 A 56 22
9 M Mod 45.0 Congenital 40 19 K 27 K 23 A 52 21

10 M Mod 46.3 Congenital 38 52 A 66 A 65 A 56 32
11 F Mod 50.0 Congenital 37 20 K 23 K 27 K 57 20
12 M Mod 50.0 Unknown 49 21 K 21 A 23 A 40 19
13 M Mod 58.8 Unknown 50 37 A 43 A 55 A 68 23
14 M Mod 60.0 Congenital 23 30 K 39 K 45 A 46 33
15 F Mod 65.0 Postnatal

(meningitis)
18 58 K 54 K 64 A 59 30

16 F Mod 66.3 Unknown 22 26 S 23 S 31 A 57 19
17 F Sev 73.8 Unknown 23 26 S 23 K 19 K – 22
18 F Sev 73.8 Congenital 43 19 K 21 K 23 A 38 13
19 F Sev 75.0 Postnatal

(scarlatina)
28 23 K 23 K 30 K 50 16

20 M Sev 76.3 Congenital 26 26 S 23 K 25 K 64 15
21 M Sev 80.0 Congenital 31 23 K 20 K 21 K 64 20
22 M Sev 81.3 Congenital 42 17 K 21 K 29 K 61 16
23 M Sev 88.8 Congenital 14 26 S 23 K 20 K 61 25
24 F Sev 90.0 Congenital 22 26 S 23 S 18 K – 14
25 F Prof 91.0 Unknown 26 26 S 22 K 17 K 52 16
26 F Prof 93.5 Congenital 18 26 S 23 S 18 K – 18
27 F Prof 95.0 Unknown 27 23 K 18 K 21 K – 29

�Expressive vocabulary scores were taken at 3 time points (t1–t3) and are given as T scores (mean ¼ 50, standard deviation ¼ 10):
.50–60 ¼ above-average language development; 50–40 ¼ low-average language development; ,40 ¼ below-average language
development (compared with the performance of normally developing normal hearing children). Pt no ¼ patient number; HI ¼
hearing impairment; HL ¼ hearing loss; M ¼ male, F ¼ female; S ¼ Sprachentwicklungstest für 2-jährige Kinder subtest (2.0 to
2.11 years); A ¼ Aktiver Wortschatztest für drei- bis sechsjährige Kinder (3.0 to 5.11 years); K ¼ German version of the
Kaufman Assessment Battery for Children (2.6 to 4.11 years); – ¼ missing data; Mod ¼ moderate; Sev ¼ severe; Prof ¼ profound
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TABLE II

EXPRESSIVE VOCABULARY OF BILATERALLY SENSORINEURAL HEARING-IMPAIRED CHILDREN

Subgroup Mean age
at diagnosis

(SD)
(months)

Expressive vocabulary�

Mean t1
(SD)

Children scoring .1
SD below mean (n)

(%)

Mean t2
(SD)

Mean t3
(SD)

Children scoring .1
SD below mean (n)

(%)

Mean difference
(t1 2 t3)

(SD)

95% CIs

Total (n ¼ 27) 31.4 (10.6) 28.9 (11.3) 22 (81.5) 29.8 (12.5) 34.1 (16.4) 18 (66.7) +5.2 (8.9) 1.71–8.74
Boys (n ¼ 13) 32.8 (10.8) 26.2 (9.3) 12 (92.3) 30.7 (13.0) 34.4 (14.7) 8 (61.5) +8.2 (9.1) 2.67–13.64
Girls (n ¼ 14) 30.1 (10.7) 31.4 (12.6) 10 (71.4) 28.9 (12.5) 33.9 (19.1) 10 (71.4) +2.5 (8.1) 22.16–7.16
Degree of HI
‘Lower’ (20–70 dB) (n ¼ 16) 34.3 (11.0) 32.4 (13.5) 11 (68.8) 35.3 (13.8) 42. 5 (16.4) 7 (43.8) +10.1 (6.6) 6.54–13.58
‘Higher’ (71–.90 dB) (n ¼ 11) 27.3 (8.9) 23.7 (3.2) 11 (100) 21.8 (1.7) 21.9 (4.4) 11 (100) 21.8 (6.9) 26.45–2.82
Age at diagnosis
�31 months (n ¼ 16) 23.8 (4.6) 27.3 (8.4) 15 (93.8) 25.7 (9.0) 29.3 (13.5) 12 (75.5) +2.0 (9.6) 23.12–7.12
.31 months (n ¼ 11) 42.5 (5.9) 31.2 (14.7) 7 (63.6) 35.7 (14.8) 41.1 (18.4) 6 (54.5) +9.9 (5.1) 6.50–13.31
Onset
Congenital (n ¼ 15) 31.4 (9.6) 26.6 (10.7) 13 (86.7) 29.4 (12.3) 31.8 (16.0) 11 (73.3) +5.2 (9.3) 0.05–10.35
Postnatal (n ¼ 2) 23.0 (7.1) 40.5 (24.7) 1 (50.0) 38.5 (21.9) 47.0 (24.0) 1 (50.0) +6.5 (0.7) NE
Unknown (n ¼ 10) 33.1 (12.6) 30.0 (8.9) 8 (80.0) 28.6 (11.9) 35.0 (16.4) 6 (60.0) +5.0 (9.6) 21.89–11.89

�Expressed as mean T score (mean ¼ 50, standard deviation ¼ 10) at 3 time points (t1–t3). SD ¼ standard deviation; 95% CIs ¼ 95% confidence limits; HI ¼ hearing impairment; NE ¼ not
examined
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and this considerable retardation was maintained,
whereas, on average, the later-identified group
reached a low-normal range.

In children with hearing impairments of early
(i.e. congenital), postnatal or unknown onset, the
mean improvement rates for expressive vocabulary
from t1 to t3 were not notably different. However,
the mean increase of 5.2 T scores in children with con-
genital hearing impairment was not statistically signifi-
cant, and they did not reach the normal range (see
Table II).

Age at diagnosis was not significantly related to
expressive vocabulary size at t3 for the group as a
whole (rho ¼ 0.36), regardless of whether hearing
losses were identified before the age of 32 months
(rho ¼ 0.05) or later (rho ¼ 0.16). The strongest sig-
nificant correlation was found between diagnosis
age before 32 months of age and expressive vocabu-
lary measured at t1 (rho ¼ 20.77, p , 0.001); this
declined over time (at t3 rho ¼ 0.05). This suggests
that, after hearing aid fitting, vocabulary develop-
ment was stimulated and children ‘caught up’.
Expressive vocabulary at t3 was only marginally
related to an early diagnosis age. The correlations
obtained are shown in Table III. The negative corre-
lation of hearing loss with expressive vocabulary at t1
(rho ¼ 20.16; not significant) increased over time
(at t3 rho ¼ 20.64, p , 0.001). The positive corre-
lation between auditory experience (calculated by
subtracting the child’s hearing aid fitting age in
months from their chronological age in months at
t3) and productive vocabulary decreased over time
(at t1 rho ¼ 0.47, p ¼ 0.014; at t3 rho ¼ 0.26, not
significant), because degree of hearing loss was a
confounding variable. No correlation was found
between nonverbal intelligence and vocabulary.

A multiple regression analysis was performed to
examine which of five variables were significant pre-
dictors of expressive vocabulary size at t3. Results are
shown in Table IV. The full model predicted a signifi-
cant amount of the variance in the vocabulary
outcome measure at t3 (87 per cent). Potential pre-
dictors were the severity of hearing impairment
(dB HL) and expressive vocabulary performance at
t1. That is, expressive vocabulary scores were

higher in children with higher vocabulary scores at
t1 and mild to moderate hearing loss.

Discussion

A group of sensorineural hearing-impaired children
with aided pure-tone threshold averages of between
.20 and .90 dB exhibited on average a growth of
expressive vocabulary over a period of 18 months.
These findings are consistent with reports demon-
strating that cochlear implants, as personal acoustic
amplification in the aural habilitation process,
enhance children’s vocabulary development after
the post-implantation period.8,20 Nonetheless, even
though the present study group showed on average
a significant increase, the vocabulary size of most
individuals who were successful users of hearing
aids and were enrolled in speech and language
intervention schemes was still substantially delayed
compared with their hearing peers of the same
chronological age, with the exception of four subjects
with mild hearing loss and five subjects with
moderate hearing loss. Females (on average, earlier-
identified) demonstrated higher vocabulary perform-
ance at t1 than males, although all girls suffered from
profound hearing loss. At t3, boys had statistically
significantly caught up, and boys and girls had
nearly the same, subnormal vocabulary size on
average.

Children with less hearing impairment showed a
quicker vocabulary acquisition rate in the observed
time course compared with children with severe or
profound hearing impairment (except for one child
of deaf parents, who had congenital mild hearing
impairment). Profoundly hearing-disordered children
did not benefit from well fitted hearing aids and exhib-
ited a decreasing vocabulary size, as did five out of the
eight severely hearing-impaired children. Both these
groups were candidates for cochlear implantation,
and five children eventually underwent implantation.
The gap between the vocabulary of children with
worse hearing loss (.70 dB HL) and that of their
hearing peers generally increased with age (except
for patients number 18 and 22, who had late-identified

TABLE III

CORRELATIONS OF OUTCOME MEASURES WITH SELECTED VARIABLES

Patient parameter Mean age at
diagnosis

(months) (SD)

Expressive vocabulary�

t1 t2 t3

r p r p r p

�31 months at diagnosis (n ¼ 16) 23.8 (4.6) 20.77 ,0.001 –0.39 NS 0.05 NS
.31 months at diagnosis (n ¼ 11) 42.5 (5.9) 0.29 NS 0.12 NS 0.16 NS
Total (n ¼ 27) 31.4 (10.6) 20.21 NS 0.14 NS 0.36 NS
Age at 1st hearing aid fitting (months)

(n ¼ 27)
20.16 NS 0.22 NS 0.40 0.037

Hearing loss (dB) (n ¼ 27) 20.16 NS 20.54 0.004 20.64 ,0.001
Auditory experience (after aid fitting)

(months) (n ¼ 27)
0.47 0.014 0.27 NS 0.26 NS

Nonverbal intelligence (T score)
(n ¼ 22)

0.27 NS 20.03 NS 20.01 NS

�Measured at 3 time points (t1–t3). r ¼ rho; NS ¼ not significant
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congenital hearing loss, and patient number 19, who
had postnatal hearing impairment).

In children, vocabulary skills are closely related
to the hearing impairment diagnosis age.12,21–25

Significantly better language scores are associated
with early diagnosis and early interventions that
actively involve children’s families.6 At this point, it
is worth pointing out that the literature has now
defined six months as the definitive cut-off point for
‘early diagnosis’.12,25 Because universal newborn
hearing screening programmes are not obligatory in
Germany (although sometimes carried out region-
ally), the age of hearing loss diagnosis was consider-
ably delayed in our children (minimum age at
identification, 14 months (one case); average age,
31.4 months; median age, 28 months). Surprisingly,
the earlier-diagnosed group in this study performed
on average more poorly at t1 than the later-diagnosed
group (i.e. diagnosed at .31 months of age), which
showed a greater rate of improvement over time.
This may be partly explained by the degree of
hearing impairment, because the later-diagnosed
group included only 25 per cent of the severely
hearing-impaired children and no child with profound
hearing loss. The two postnatal hearing-impaired chil-
dren were included in the earlier-identified group; the
elder child, having had a longer period of normal
hearing before becoming severely hearing-impaired,
may have caused a bias in the mean vocabulary T
score, because (unexpectedly) this child’s vocabulary
growth was small until t3. Moreover, one child of deaf
parents was included in the earlier diagnosis group,
due to hearing impairment being identified at the
age of 28 months. It is likely that this child was
mostly confronted with a nonverbal, gestural com-
munication code at home and primarily built up a
signed vocabulary in combination with oral–aural
methods. It should also be mentioned that the individ-
ual process of word learning changes over the course
of language development. This may be explained by
increasing cognitive abilities, e.g. ‘nominal insight’
and its relation to referential word use in the single
word period, phonological working memory, and
phonological awareness.

The multiple regressions model suggests that hearing
threshold level and size of expressive vocabulary at t1
explain a significant amount of the variance in

vocabulary size obtained at t3. Children with an
age-appropriate productive vocabulary remained in
the age-range or showed a slight upward trend.
Severely and profoundly hearing-impaired children
with a very age-deviant vocabulary size demonstrated
a downward trend over time or tended to stay in the
bottom range. It is rather improbable that minimally
hearing-impaired children will catch up at a later age.

The rates of expressive vocabulary development of
children wearing hearing aids demonstrated con-
siderable individual variation, as is also the case
with cochlear-implanted children.26 – 28 Individual
differences in underlying cognitive abilities may
explain some of this variance.12 In the study by
Suonpää and Salmivalli,29 the vocabulary scores
(i.e. number of correct written names of coloured
picture of familiar objects) of deaf pupils with a
mean age of 17 years had been increased significantly
within five years with intelligence and only slightly
with age. In the present study, five children had no
recorded intelligence test result, for unknown
reasons (i.e. two children with severe hearing impair-
ment, two with profound hearing impairment and
one with mild hearing impairment), but we found
no strong or significant correlation between intelli-
gence and vocabulary size. Presumably, other factors
may have influenced children’s vocabulary develop-
ment (e.g. educational experience, motivation, and
family support and responsiveness to the child).

Perhaps the follow-up time of the present study
was too short, as assessment of longer term outcomes
is crucial. It is assumed that the rate of receptive
vocabulary development increases over time more
than the rate of expressive vocabulary development.
Moreover, the hearing-impaired children had been
enrolled at various ages because their hearing
impairment was diagnosed at different ages. Thus,
their opportunity of taking advantage of the critical,
time-sensitive periods for oral language acquisition
differed, and, for some children, was been completely
lost. The times of observations differed among
subjects. Furthermore, we did not have a concurrent
control group. The results of the present study should
be interpreted with caution, because we used only
tests for investigation tools and did not use linguistic
analyses of language samples.

However, the study data represent an initial
attempt to assess the expressive vocabulary size in
young German children who were hearing-impaired
and wearing hearing aids. Once again, the study high-
lights the need for high quality universal newborn
hearing screening programs in Germany in order to
facilitate age-adequate spoken vocabulary develop-
ment in hearing-impaired German children.

Conclusion

Expressive vocabulary is a central linguistic skill, and
testing it in hearing-impaired children may poten-
tially provide clinically valuable information: (1) as
a tool in assessing linguistic vocabulary development;
(2) as a practical guideline to evaluate indications
for cochlear-implantation referral in children with
hearing impairment .70 dB (however, even after

TABLE IV

MULTIPLE REGRESSION ANALYSIS

Criterion Independent variable T p

Expressive
vocabulary

Constant 0.744 NS

Hearing loss (dB) 23.096 0.005
Age at HI diagnosis 21.005 NS
Auditory experience

(after aid fitting)
0.227 NS

Age at 1st aid fitting 1.284 NS
Expressive vocabulary

at t1
7.722 ,0.001

F
Regression 28.438 ,0.001

R2 ¼ 0.871. NS ¼ not significant; HI ¼ hearing impariment
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implantation, these children will find it very difficult
to correct their oral language deficits); (3) because
it has the advantage of rapid scoring and reduced
administration; and (4) as a behavioural measure in
psycholinguistic research.

. This study seeks to evaluate expressive
vocabulary growth in hearing-impaired
preschool children wearing hearing aids

. On average, aided children scored far below
the normative population initially and slowly
improved as they got older. Children with mild
or moderate hearing loss enhanced most
notably

. Testing expressive vocabulary size is a useful
clinical tool in assessing linguistic lexical
outcome
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Appendix

The Goettinger Hoer-Sprachregister (GHR) com-
prised a consecutive series of children aged up to
10 years diagnosed as having permanent peripheral
hearing loss (mean better ear advantage .20 dB
hearing loss (HL) to profound .90 dB HL) in a
defined geographical area of Germany (Lower
Saxony) from 1 October 1994 to 30 September
2004. This covered patients living in a geographical
area within a radius of 100 km around the city of
Goettingen (about 1 million inhabitants). All chil-
dren received a prescription for acoustic hearing
aids, based on individual audiometric information.
Their data were recorded in a database. The children
came to the out-patient clinic of the department of
phoniatrics/pedaudiology at the University of
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Goettingen because of parental self-referral or refer-
ral by paediatricians, otolaryngologists or general
practitioners. Data collected included severity of
hearing loss, socio-demographic variables and
results of performance tests (especially for language
skills). The GHR database children were involved in
regular, longitudinal monitoring of their develop-
mental status. A battery of tests was administered
every six to nine months after hearing aid fitting.
The children also received regular hearing aid
checks and audiologic evaluations.
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