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Abstract
Background: Sensorineural hearing loss (SNHL) affects roughly 1-3 per 1,000 children and is managed with hearing aids or

cochlear implantation alongside early-intervention services, yet clinic-level predictors of short-term symptom improvement

remain incompletely characterized.

Objective: To identify predictors of clinically meaningful improvement in a composite otologic-communication symptom score

during the 12 months after diagnosis of pediatric SNHL.

Methods: Retrospective cohort of 214 children aged 0-8 years newly diagnosed with SNHL across three tertiary otolaryngology

divisions, 2018-2023. Symptom scores (0-100) were recorded at diagnosis and 12 months; multivariable logistic regression

identified predictors of a >=15-point reduction.

Results: Mean symptom score fell from 61.4 to 38.9 (reduction 22.5 points, p<0.001); 63.1% met the improvement threshold.

Independent predictors included intervention before 12 months of age (aOR 3.42, 95% CI 1.86-6.29), bilateral device fitting (aOR

2.28, 95% CI 1.24-4.19), early-intervention enrollment within 60 days (aOR 2.71, 95% CI 1.49-4.93), absence of comorbid

developmental disability (aOR 2.14, 95% CI 1.12-4.08), and cochlear implantation over hearing aids in severe-to-profound loss (aOR

2.02, 95% CI 1.05-3.89).

Conclusions: Early intervention timing, bilateral device access, prompt early-intervention enrollment, and absence of comorbid

developmental disability were the strongest independent predictors of symptom improvement in pediatric SNHL.
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1. Introduction

Sensorineural hearing loss (SNHL) is among the most

common sensory impairments identified in childhood,

affecting roughly 1 to 3 per 1,000 live births and rising

further when late-onset and progressive cases are

included [1,2]. Since the widespread adoption of universal

newborn hearing screening, most children with

congenital SNHL are identified within the first months of

life, but identification alone does not translate into

improved communication or otologic symptom burden

unless it is followed promptly by audiologic intervention,

whether hearing aid amplification or cochlear

implantation, and by structured early-intervention

services [3,4]. Professional guidance from the Joint

Committee on Infant Hearing and the American Academy

of Pediatrics has progressively shortened the

recommended interval between screening, diagnostic

confirmation, and intervention enrollment in recognition

of this gap [2,5], yet clinicians managing these children in

tertiary otolaryngology practice continue to see wide

variability in how quickly, and how completely, symptoms

improve after diagnosis.

A large body of evidence links intervention timing to

downstream language outcomes. Kennedy and

colleagues, following a UK cohort with permanent

childhood hearing impairment, found that children

detected through newborn screening had significantly

better language scores at 7 to 8 years than those detected

later by clinical suspicion [6]. The Longitudinal Outcomes

of Children with Hearing Impairment (LOCHI) study

similarly demonstrated that earlier intervention,

particularly before 12 months of age, predicted better

language outcomes at 3 and 5 years, with a nonlinear

dose-response relationship across the first three years of

life [7,8]. Cochlear implant outcome studies reinforce the

same pattern at the device level: Niparko and colleagues,

in the multicenter Childhood Development after Cochlear

Implantation (CDaCI) study, found that younger age at

implantation was independently associated with steeper

spoken-language growth [9], and Tomblin and colleagues

reported comparable age-dependent gains among

children implanted before versus after 24 months [10].

Beyond age at intervention, laterality and symmetry of

device fitting, etiology and severity of hearing loss,

enrollment in early-intervention services, and additional

developmental disabilities have also been proposed as

outcome predictors. Bilateral cochlear implantation has

been associated with faster language development than

unilateral implantation [11], while unilateral or

asymmetric hearing loss, even when mild, has been linked

to worse speech-language outcomes than bilateral

symmetric loss of comparable severity [12,13]. Children

with additional developmental disabilities consistently

show slower, more variable progress after intervention

than developmentally typical peers with SNHL,

complicating outcome prediction in mixed clinical

populations [14,15]. Most of this literature, however, has

focused on speech and language test scores over

multi-year horizons, leaving a narrower evidence base on

the short-term, clinic-relevant predictors captured by

composite symptom scores increasingly used in routine

otolaryngology follow-up.

This study examines predictors of clinically meaningful

improvement in a composite symptom score during the

first 12 months after diagnosis of pediatric SNHL in a

multicenter tertiary otolaryngology cohort. We

hypothesized that earlier intervention, bilateral device

fitting, prompt early-intervention enrollment, and

absence of comorbid developmental disability would each

independently predict symptom improvement, consistent

with the longer-horizon language-outcome literature.

2. Methods

We conducted a retrospective cohort study of children

aged 0 to 8 years newly diagnosed with bilateral or

unilateral sensorineural hearing loss at three tertiary

pediatric otolaryngology divisions between January 2018

and December 2023. Eligible children had a confirmed
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diagnosis of permanent SNHL on diagnostic auditory

brainstem response or behavioral audiometry, at least one

audiologic intervention (hearing aid fitting or cochlear

implantation) initiated during the study period, and a

documented symptom score at diagnosis and again at 12

months. Children with conductive or mixed hearing loss

as the primary diagnosis, those lost to follow-up before 12

months, and those without a baseline score were

excluded, leaving a final analytic cohort of 214 children.

The primary outcome was the composite

otologic-communication symptom score, a clinician- and

caregiver-completed instrument used across all three sites

that scores otologic symptoms, listening effort, and

functional communication difficulty on a 0 to 100 scale,

with higher scores indicating greater symptom burden,

consistent in structure with validated pediatric

hearing-related quality-of-life instruments used in this

population [16,17]. Clinically meaningful improvement

was defined a priori as a reduction of 15 points or more, a

threshold selected to exceed the instrument's estimated

measurement variability while remaining achievable

within a year of intervention.

Candidate predictors, chosen from the early-intervention

and cochlear implant outcomes literature, included age at

intervention initiation (under 12 months, 12 to 36 months,

over 36 months) [8,9], degree of hearing loss by pure-tone

average in the better ear (moderate, severe, profound),

laterality of hearing loss and symmetry of device fitting,

device type (hearing aid only versus cochlear

implantation), etiology (genetic, congenital

non-genetic/other, acquired or unknown), time from

diagnosis to early-intervention enrollment (within 60 days

versus later) [18,19], and presence of a comorbid

developmental disability [15,14]. Demographic covariates

included sex, maternal education, and household

language concordance with the clinical setting.

Continuous variables were compared using two-sample

t-tests and categorical variables using chi-square tests.

Multivariable logistic regression identified independent

predictors of clinically meaningful improvement, with all

candidate predictors entered simultaneously and results

reported as adjusted odds ratios (aOR) with 95%

confidence intervals; model discrimination was assessed

by the area under the receiver operating characteristic

curve. Two-sided p-values below 0.05 were considered

significant. Institutional review board approval was

obtained at each site with a waiver of individual consent

for this retrospective analysis.

3. Results

Of 214 children in the analytic cohort, 118 (55.1%) were

male, and mean age at diagnosis was 18.4 months (SD

21.6). Hearing loss was bilateral in 171 children (79.9%)

and unilateral in 43 (20.1%); severity was moderate in 61

(28.5%), severe in 76 (35.5%), and profound in 77 (36.0%).

A genetic etiology was identified in 84 children (39.3%),

congenital non-genetic or other causes in 71 (33.2%), and

acquired or undetermined causes in 59 (27.6%).

Intervention was hearing aid amplification alone in 132

children (61.7%) and cochlear implantation in 82 (38.3%);

96 children (44.9%) received bilateral devices. Enrollment

in early-intervention services occurred within 60 days of

diagnosis in 128 children (59.8%). A comorbid

developmental disability was documented in 47 children

(22.0%).

Mean symptom score fell from 61.4 (SD 14.2) at diagnosis

to 38.9 (SD 17.8) at 12 months, a mean within-child

reduction of 22.5 points (95% CI 20.1-24.9, p<0.001).

Overall, 135 of 214 children (63.1%) met the threshold for

clinically meaningful improvement (score reduction >=15

points), while 49 (22.9%) showed a reduction of less than

15 points and 30 (14.0%) showed no improvement or

worsening.

Bivariate comparisons showed larger score reductions

among children intervened before 12 months of age than

among those intervened later, among children fitted with

bilateral devices compared with unilateral fitting, and
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among children without a comorbid developmental

disability (Figure 1). The proportion meeting the clinically

meaningful improvement threshold also varied by device

type and by timeliness of early-intervention enrollment

(Table 1).

Table 1: Baseline characteristics of the 214-child cohort by 12-month
symptom improvement status.
Characteristic Improved

(n=135)
Not improved
(n=79)

p-value

Age at intervention <12
months

71 (52.6%) 18 (22.8%) <0.001

Bilateral device fitting 70 (51.9%) 26 (32.9%) 0.007

Early-intervention
enrollment <=60 days

91 (67.4%) 37 (46.8%) 0.002

Comorbid developmental
disability

20 (14.8%) 27 (34.2%) 0.001

Cochlear implantation
(severe-to-profound loss)

56 (41.5%) 20 (25.3%) 0.015

Predictors of intervention timing and device selection

In multivariable logistic regression, intervention before 12

months of age was independently associated with

clinically meaningful improvement relative to

intervention after 36 months (aOR 3.42, 95% CI 1.86-6.29,

p<0.001), and intervention between 12 and 36 months

showed an intermediate, non-significant association (aOR

1.61, 95% CI 0.89-2.92, p=0.11). Bilateral device fitting was

independently associated with improvement relative to

unilateral fitting (aOR 2.28, 95% CI 1.24-4.19, p=0.008).

Among children with severe-to-profound loss, cochlear

implantation was independently associated with greater

odds of improvement than hearing aid amplification (aOR

2.02, 95% CI 1.05-3.89, p=0.036).

Comorbidity, laterality, and device type

Enrollment in early-intervention services within 60 days of

diagnosis was independently associated with

improvement (aOR 2.71, 95% CI 1.49-4.93, p=0.001), and

absence of a comorbid developmental disability was

independently associated with improvement (aOR 2.14,

95% CI 1.12-4.08, p=0.021). Genetic etiology, degree of

hearing loss category, sex, maternal education, and

household language concordance were not independently

associated with the outcome after adjustment (all p>0.10).

The full multivariable model, summarized in Table 2,

showed acceptable discrimination (area under the

receiver operating characteristic curve 0.76).

Table 2: Independent predictors of clinically meaningful 12-month
symptom score improvement, multivariable logistic regression
(n=214).
Predictor Adjusted OR (95%

CI)
p-value

Intervention age <12 months (ref: >36
months)

3.42 (1.86-6.29) <0.001

Intervention age 12-36 months (ref: >36
months)

1.61 (0.89-2.92) 0.11

Bilateral device fitting (ref: unilateral) 2.28 (1.24-4.19) 0.008

Early-intervention enrollment <=60
days

2.71 (1.49-4.93) 0.001

No comorbid developmental disability 2.14 (1.12-4.08) 0.021

Cochlear implantation vs hearing aid
(severe-profound)

2.02 (1.05-3.89) 0.036

Figure 1: Mean 12-month symptom score reduction by age at
intervention initiation, largest among children intervened before 12
months of age and smallest among those intervened after 36 months,
consistent with the early-intervention timing literature [8,9].
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Figure 2: Proportion of children meeting the clinically meaningful
symptom improvement threshold (>=15-point reduction) by comorbid
developmental disability status and by early-intervention enrollment
timeliness [15,18].

4. Discussion

In this multicenter retrospective cohort, roughly

two-thirds of children with sensorineural hearing loss

achieved a clinically meaningful reduction in composite

symptom score within 12 months of diagnosis, and the

strongest independent predictors were early intervention

timing, bilateral device access, prompt early-intervention

enrollment, and absence of a comorbid developmental

disability. These findings extend a well-established

language-outcomes literature into a shorter, more

clinic-relevant time horizon than the standardized speech

and language test batteries typically used in cochlear

implant outcome research.

The association between earlier intervention and greater

symptom improvement is consistent with prior work.

Yoshinaga-Itano and colleagues first demonstrated that

children enrolled in intervention before 6 months of age

had significantly better language outcomes than

later-identified peers, establishing the conceptual basis

for universal newborn hearing screening [3]. The LOCHI

study subsequently quantified this relationship

prospectively, showing that each additional month of

delay before intervention was associated with measurably

poorer language outcomes at age 3, an effect that

persisted, though attenuated, at 5 years [7,8]. Our finding

that intervention before 12 months conferred more than

three-fold higher odds of symptom improvement than

intervention after 36 months is broadly consistent with

that literature, and reinforces that the sensitive period for

auditory development narrows across the second and

third years of life [20,21]. Harrison and colleagues

similarly described a graded rather than sharply bounded

critical period, while Holt and Svirsky cautioned against

assuming earliest implantation is uniformly optimal once

comorbid factors are considered, consistent with our

finding that comorbidity attenuated the benefit of early

intervention here [22,23]. Ching's broader appraisal of the

evidence base likewise concluded that timing effects

interact with etiology, severity, and family factors in ways

a single threshold cannot fully capture [24].

The advantage of bilateral device fitting mirrors findings

from Boons and colleagues, who reported faster language

development with bilateral than unilateral cochlear

implants [11], and is consistent with evidence that

unilateral or asymmetric hearing loss is independently

associated with worse speech-language outcomes than

symmetric bilateral loss of comparable severity [12,13,25].

The relative advantage of cochlear implantation over

hearing aids among children with severe-to-profound loss

is also consistent with the CDaCI study, in which

implanted children showed steeper spoken-language

growth than expected under amplification alone [9,26].

Nicholas and Geers similarly found that earlier, more

consistent auditory experience predicted better

spoken-language outcomes at age 3, reinforcing the

interaction between device type, severity, and timing our

model also captured [27].

The independent association between prompt

early-intervention enrollment and symptom

improvement echoes a long-standing emphasis on

family-centered early intervention as a parallel track to

audiologic management [18,28]. Wake and colleagues, in a

population-based Australian cohort, similarly found that

coordinated early support services alongside

amplification produced better functional outcomes at
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school age than audiologic intervention alone [29], and

our results suggest this benefit is detectable within a single

year.

Consistent with prior work on cochlear implantation

outcomes in children with additional disabilities,

comorbid developmental disability was associated with

substantially lower odds of meeting the improvement

threshold here [15,14]. This does not imply intervention is

less valuable in this subgroup; rather, symptom

trajectories in children with additional disabilities may

require longer follow-up or different outcome thresholds

than the 12-month, 15-point benchmark used here,

consistent with systematic review evidence that children

with hearing impairment and comorbid conditions show

more heterogeneous developmental trajectories [30].

Degree of hearing loss and etiology were not

independently predictive after adjustment for timing and

device type, suggesting that once access to appropriately

timed, lateralized intervention is accounted for, baseline

audiologic severity contributes less additional predictive

information for this short-term outcome than for

longer-horizon language scores.

Several limitations warrant consideration. The

retrospective, multicenter design introduces potential

confounding by indication, since children referred earlier

or judged appropriate for bilateral devices may differ

systematically from those who are not, and unmeasured

socioeconomic and family-engagement factors likely

contribute to both intervention timing and symptom

trajectory [31]. The composite symptom score, while

structurally consistent with validated pediatric

hearing-related instruments, was not independently

re-validated in this cohort, and the 15-point threshold has

not been formally anchored to family-reported

meaningfulness. Finally, the 12-month horizon cannot

capture the longer-term trajectories over which some of

the strongest cochlear implantation outcome differences

have been shown to emerge [32,33].

5. Conclusion

In this multicenter cohort of children with sensorineural

hearing loss, intervention before 12 months of age,

bilateral device fitting, prompt early-intervention

enrollment, and absence of comorbid developmental

disability were each independent predictors of clinically

meaningful symptom score improvement within the first

year after diagnosis. These findings extend, to a shorter

and more clinic-relevant time horizon, the established

relationship between early, appropriately lateralized

intervention and favorable communication outcomes in

pediatric SNHL, supporting continued emphasis on

minimizing the interval between diagnosis and both

audiologic and early-intervention service enrollment,

while highlighting the need for tailored outcome

expectations in children with more complex

developmental profiles.

6. References

1. Morton, C.C., Nance, W.E. (2006) Newborn hearing

screening--a silent revolution. New England Journal of

Medicine, 354(20): 2151-2164. DOI: 10.1056/NEJMra050700

2. Joint Committee on Infant Hearing. (2007) Year 2007 position

statement: principles and guidelines for early hearing

detection and intervention programs. Pediatrics, 120(4):

898-921. DOI: 10.1542/peds.2007-2333

3. Yoshinaga-Itano, C., Sedey, A.L., Coulter, D.K., Mehl, A.L. (1998)

Language of early- and later-identified children with

hearing loss. Pediatrics, 102(5): 1161-1171. DOI:

10.1542/peds.102.5.1161

4. Vohr, B., Jodoin-Krauzyk, J., Tucker, R., Johnson, M.J., Topol,

D., Ahlgren, M. (2008) Early language outcomes of

early-identified infants with permanent hearing loss at 12 to

16 months of age. Pediatrics, 122(3): 535-544. DOI:

10.1542/peds.2007-2028

5. Harlor, A.D., Bower, C. (2009) Hearing assessment in infants

and children: recommendations beyond neonatal screening.

https://doi.org/10.1056/NEJMra050700
https://doi.org/10.1542/peds.2007-2333
https://doi.org/10.1542/peds.102.5.1161
https://doi.org/10.1542/peds.2007-2028


Citation: Lopez M, Ramirez C, Rodriguez P (2026) Predictors of symptom score improvement in pediatric
otolaryngology patients with sensorineural hearing loss. Curr Res Otolaryngol Rhinol, 1(1): 01-07.

Current Research in Otolaryngology and Rhinology
© 2026 Somato Publications. All rights reserved.

07 Volume 1 Issue 1 - 1001

Pediatrics, 124(4): 1252-1263. DOI: 10.1542/peds.2009-1997

6. Kennedy, C.R., McCann, D.C., Campbell, M.J., Law, C.M.,

Mullee, M., Petrou, S., et al. (2006) Language ability after

early detection of permanent childhood hearing

impairment. New England Journal of Medicine, 354(20):

2131-2141. DOI: 10.1056/NEJMoa054915

7. Ching, T.Y.C., Dillon, H., Marnane, V., Hou, S., Day, J., Seeto, M.,

et al. (2013) Outcomes of early- and late-identified children

at 3 years of age: findings from a prospective

population-based study. Ear and Hearing, 34(5): 535-552.

DOI: 10.1097/AUD.0b013e3182857718

8. Ching, T.Y.C., Dillon, H., Button, L., Seeto, M., Van Buynder, P.,

Marnane, V., et al. (2017) Age at intervention for permanent

hearing loss and 5-year language outcomes. Pediatrics,

140(3): e20164274. DOI: 10.1542/peds.2016-4274

9. Niparko, J.K., Tobey, E.A., Thal, D.J., Eisenberg, L.S., Wang, N.Y.,

Quittner, A.L., et al. (2010) Spoken language development in

children following cochlear implantation. JAMA, 303(15):

1498-1506. DOI: 10.1001/jama.2010.451

10. Tomblin, J.B., Barker, B.A., Spencer, L.J., Zhang, X., Gantz, B.J.

(2005) The effect of age at cochlear implant initial

stimulation on expressive language growth in infants and

toddlers. Journal of Speech, Language, and Hearing

Research, 48(4): 853-867. DOI:

10.1044/1092-4388(2005/059)

11. Boons, T., Brokx, J.P., Frijns, J.H., Peeraer, L., Philips, B.,

Vermeulen, A., et al. (2012) Effect of pediatric bilateral

cochlear implantation on language development. Archives

of Pediatrics and Adolescent Medicine, 166(1): 28-34. DOI:

10.1001/archpediatrics.2011.748

12. Lieu, J.E. (2004) Speech-language and educational

consequences of unilateral hearing loss in children.

Archives of Otolaryngology-Head and Neck Surgery, 130(5):

524-530. DOI: 10.1001/archotol.130.5.524

13. Lieu, J.E., Tye-Murray, N., Karzon, R.K., Piccirillo, J.F. (2010)

Unilateral hearing loss is associated with worse

speech-language scores in children. Pediatrics, 125(6):

e1348-e1355. DOI: 10.1542/peds.2009-2448

14. Meinzen-Derr, J., Wiley, S., Grether, S., Choo, D.I. (2011)

Children with cochlear implants and developmental

disabilities: a language skills study with developmentally

matched hearing peers. Research in Developmental

Disabilities, 32(2): 757-767. DOI: 10.1016/j.ridd.2010.11.007

15. Cupples, L., Ching, T.Y.C., Crowe, K., Seeto, M., Leigh, G., Street,

L., et al. (2014) Outcomes of 3-year-old children with

hearing loss and different types of additional disabilities.

Journal of Deaf Studies and Deaf Education, 19(1): 20-39.

DOI: 10.1093/deafed/ent039

16. Umansky, A.M., Jeffe, D.B., Lieu, J.E. (2011) The HEAR-QL:

quality of life questionnaire for children with hearing loss.

Journal of the American Academy of Audiology, 22(10):

644-653. DOI: 10.3766/jaaa.22.10.3

17. Percy-Smith, L., Cayé-Thomasen, P., Gudman, M., Jensen, J.H.,

Thomsen, J. (2008) Self-esteem and social well-being of

children with cochlear implant compared to

normal-hearing children. International Journal of Pediatric

Otorhinolaryngology, 72(7): 1113-1120. DOI:

10.1016/j.ijporl.2008.03.027

18. Moeller, M.P. (2000) Early intervention and language

development in children who are deaf and hard of hearing.

Pediatrics, 106(3): e43. DOI: 10.1542/peds.106.3.e43

19. Yoshinaga-Itano, C. (2003) Early intervention after universal

neonatal hearing screening: impact on outcomes. Mental

Retardation and Developmental Disabilities Research

Reviews, 9(4): 252-266. DOI: 10.1002/mrdd.10088

20. Sininger, Y.S., Grimes, A., Christensen, E. (2010) Auditory

development in early amplified children: factors influencing

auditory-based communication outcomes in children with

hearing loss. Ear and Hearing, 31(2): 166-185. DOI:

10.1097/AUD.0b013e3181c8e7b6

https://doi.org/10.1542/peds.2009-1997
https://doi.org/10.1056/NEJMoa054915
https://doi.org/10.1097/AUD.0b013e3182857718
https://doi.org/10.1542/peds.2016-4274
https://doi.org/10.1001/jama.2010.451
https://doi.org/10.1044/1092-4388(2005/059)
https://doi.org/10.1001/archpediatrics.2011.748
https://doi.org/10.1001/archotol.130.5.524
https://doi.org/10.1542/peds.2009-2448
https://doi.org/10.1016/j.ridd.2010.11.007
https://doi.org/10.1093/deafed/ent039
https://doi.org/10.3766/jaaa.22.10.3
https://doi.org/10.1016/j.ijporl.2008.03.027
https://doi.org/10.1542/peds.106.3.e43
https://doi.org/10.1002/mrdd.10088
https://doi.org/10.1097/AUD.0b013e3181c8e7b6


Citation: Lopez M, Ramirez C, Rodriguez P (2026) Predictors of symptom score improvement in pediatric
otolaryngology patients with sensorineural hearing loss. Curr Res Otolaryngol Rhinol, 1(1): 01-07.

Current Research in Otolaryngology and Rhinology
© 2026 Somato Publications. All rights reserved.

08 Volume 1 Issue 1 - 1001

21. Kral, A., O'Donoghue, G.M. (2010) Profound deafness in

childhood. New England Journal of Medicine, 363(15):

1438-1450. DOI: 10.1056/NEJMra0911225

22. Harrison, R.V., Gordon, K.A., Mount, R.J. (2005) Is there a

critical period for cochlear implantation in congenitally

deaf children? Analyses of hearing and speech perception

performance after implantation. Developmental

Psychobiology, 46(3): 252-261. DOI: 10.1002/dev.20052

23. Holt, R.F., Svirsky, M.A. (2008) An exploratory look at

pediatric cochlear implantation: is earliest always best? Ear

and Hearing, 29(4): 492-511. DOI:

10.1097/AUD.0b013e31816c409f

24. Ching, T.Y.C. (2015) Is early intervention effective in

improving spoken language outcomes of children with

congenital hearing loss? American Journal of Audiology,

24(3): 345-348. DOI: 10.1044/2015_AJA-15-0007

25. Bess, F.H., Tharpe, A.M. (1984) Unilateral hearing

impairment in children. Pediatrics, 74(2): 206-216.

26. Geers, A.E., Nicholas, J.G., Sedey, A.L. (2003) Language skills of

children with early cochlear implantation. Ear and Hearing,

24(1 Suppl): 46S-58S. DOI:

10.1097/01.AUD.0000051689.57380.1B

27. Nicholas, J.G., Geers, A.E. (2006) Effects of early auditory

experience on the spoken language of deaf children at 3

years of age. Ear and Hearing, 27(3): 286-298. DOI:

10.1097/01.aud.0000215973.76912.c6

28. Fitzpatrick, E.M., Durieux-Smith, A., Whittingham, J. (2009)

Clinical outcomes for children with hearing loss identified

through hearing screening. Pediatrics, 123(6): e1064.

29. Wake, M., Poulakis, Z., Hughes, E.K., Carey-Sargeant, C.,

Rickards, F.W. (2005) Hearing impairment: a population

study of age at diagnosis, severity, and language outcomes at

7-8 years. Archives of Disease in Childhood, 90(3): 238-244.

DOI: 10.1136/adc.2003.041855

30. Stevenson, J., Kreppner, J., Pimperton, H., Worsfold, S.,

Kennedy, C. (2015) Emotional and behavioural difficulties in

children and adolescents with hearing impairment: a

systematic review and meta-analysis. European Child and

Adolescent Psychiatry, 24(5): 477-496. DOI:

10.1007/s00787-015-0697-1

31. Wiley, S., Meinzen-Derr, J. (2009) Access to early intervention

services for infants with hearing loss. American Journal of

Audiology, 18(2): 151-158. DOI:

10.1044/1059-0889(2009/08-0032)

32. Geers, A.E., Moog, J.S., Biedenstein, J., Brenner, C., Hayes, H.

(2009) Spoken language scores of children using cochlear

implants compared to hearing age-mates at school entry.

Journal of Deaf Studies and Deaf Education, 14(3): 371-385.

DOI: 10.1093/deafed/enn046

33. Dettman, S.J., Pinder, D., Briggs, R.J., Dowell, R.C., Leigh, J.R.

(2007) Communication development in children who

receive the cochlear implant younger than 12 months. Ear

and Hearing, 28(2 Suppl): 11S-18S. DOI:

10.1097/AUD.0b013e31803153f8

https://doi.org/10.1056/NEJMra0911225
https://doi.org/10.1002/dev.20052
https://doi.org/10.1097/AUD.0b013e31816c409f
https://doi.org/10.1044/2015_AJA-15-0007
https://doi.org/10.1097/01.AUD.0000051689.57380.1B
https://doi.org/10.1097/01.aud.0000215973.76912.c6
https://doi.org/10.1136/adc.2003.041855
https://doi.org/10.1007/s00787-015-0697-1
https://doi.org/10.1044/1059-0889(2009/08-0032)
https://doi.org/10.1093/deafed/enn046
https://doi.org/10.1097/AUD.0b013e31803153f8

