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ABSTRACT 

The purpose of this study was to survey the attitudes of parents of adolescent children (with, 

and without, hearing impairment), with the following objectives: (1) compare perceptions of 

the parent groups regarding the risk of leisure-noise-related hearing injury; and (2) investigate 

how comfortable parents felt endorsing their child's participation in a range of everyday leisure 

activities, some which may involve noise exposure.  Cross-sectional cohort study.  

Experimental group - parents of adolescents (aged 13 - 18 years) with hearing impairment (HI 

group) n = 53.  Control group - parents of age-matched youths with non-impaired/’normal 

hearing’ (NH group) n = 70.  Rasch modelling was applied to evaluate the internal validity and 

reliability of the leisure attitudes items.  Rasch-generated interval-level data and raw ordinal-

level data were used to identify systematic differences between groups. 
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Most parents (HI and NH groups) perceived leisure-noise to be a significant health risk for 

young people in general, but few perceived their own child to be at high risk.  Parents in the 

HI group were significantly less comfortable overall, and with several specific leisure 

activities, than parents in the NH group but, conversely, were more comfortable with two 

activities. Concerns related to a variety of factors. 

Leisure-time activities provide a major opportunity for children to socialise and they are a 

crucial part of healthy emotional and physical development. Parent attitudes may influence 

children's participation. Parents may benefit from support in identifying and managing 

concerns about the impact of hearing impairment on their children's leisure participation. 

  

INTRODUCTION 

There is consensus that participation in everyday life activities is crucial to the development 

and wellbeing of children and youth (King et al., 2003; Coster, et al., 2012).  Because leisure 

activities (as opposed to schooling) are ‘optional’, their importance for developing social skills, 

friendships and other competencies may be overlooked (Jessup et al., 2010).  King and 

colleagues noted that undesired restriction can contribute to loneliness and difficulty with 

social adjustment and stated that: “Without adequate opportunities to participate, people are 

unable to explore their social, intellectual, emotional, communicative and physical potential 

and are less able to grow as individuals” (King, et al., 2003, p. 65).  Bedell (2009, p. 342) 

suggested that the promotion of participation is the “ultimate aim of rehabilitation.” 

 

Children depend on adults to access leisure activities and therefore parent attitudes can 

influence children’s leisure opportunities (Forsyth & Jarvis, 2002; Niehues et al., 2013a).  “A 

barrage of media reports about a generation at risk” seems to have encouraged overprotective 

parenting (Ungar, 2009, p. 262).  The presence of a childhood disability also challenges 
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parents’ coping capacity.  There is evidence that young people with disability are generally at 

risk of restricted participation in everyday activities, when compared with non-disabled peers 

(Law et al., 2006).  Reported evidence on the perspectives of parents of children with hearing 

disability is lacking.  However, it was suggested in one commentary that parents of affected 

children (who typically do not have hearing impairment themselves) may be prone to over-

estimating everyday risk, because of difficulty understanding the experience of the disability 

(Mindel & Feldman, 1991). 

 

Hearing impairment is one of the most common disabling conditions in young people.  

Approximately 18,500 Australians under the age of 21 years are currently affected by 

permanent hearing impairment, and are fitted with hearing aids and/or cochlear implants 

(Australian Hearing, 2013).  Hearing impairment has been described as a ‘social’ handicap 

(Watson et al., 1990) because of its effect on communication fluency and socialisation.  

Although studies are limited, hearing impairment in childhood has been scientifically 

associated with increased risk of physical injury.  Mann et al. (2007) reported that hospital 

treatment rates for children with hearing impairment were almost twice that of children without 

hearing difficulty.  Other authors (Xiang et al., 2005; Schwebel & Brezausek, 2010) also 

reported higher accidental injury rates in children with sensory impairments.  Risks have been 

attributed to inaccurate or inadequate perceptions of the environment (e.g., failure to hear 

warnings) and may be heightened in situations where sensory aids (hearing aids/cochlear 

implants) cannot be worn (e.g., water activities).  The incidence and prevention of injury in 

populations with disability has, however, been insufficiently studied (Xiang, et al., 2005). 

 

Preservation of children’s residual hearing is a focus of concern for parents and professionals, 

as deteriorating hearing can result in increased disability.  There is clear evidence that exposure 
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to noise of sufficient intensity and duration can cause hearing threshold levels (HTLs) to 

deteriorate (Mills, 1975; ISO, 2013).  With reference to the general adolescent/young adult 

population, loud sound exposure during recreational activities (“leisure-noise”) has been 

claimed to be, “as threatening to young people’s health as more traditional risk behaviours” 

(Bohlin & Erlandsson, 2007, p. 55).  While critical reviews of relevant literature show that the 

‘threat’ of leisure-noise tends to be overstated (Hètu & Fortin, 1995; Schlauch & Carney, 2011; 

Schlauch, 2013; Carter et al., 2014), there is evidence that a proportion of young people are 

exposed to sufficient leisure-noise for hearing injury to be feasible (e.g., Tambs et al., 2003; 

Zhao et al., 2010; Beach et al., 2013).  The attitudes of parents of children with normal hearing 

towards leisure-noise risk have been studied previously (Sekhar et al., 2014) but there appear 

to be no similar reports concerning the attitudes of parents of children with hearing impairment. 

 

There is evidence that the risk of noise-related hearing injury may be increased for some 

hearing aid wearers.  Hearing aids not only amplify wanted sounds (i.e., speech information) 

but also environmental noise.  Particularly when worn regularly in high noise environments, 

hearing aids may accelerate the accumulation of noise exposure (Dolan & Maurer, 1996).  A 

number of authors (Macrae & Farrant, 1965; Macrae, 1968; Roberts, 1970; Reilly et al., 1981; 

Podoshin et al., 1984) concluded that hearing deterioration is associated with hearing aid use 

in some cases, particularly when more powerful aids are worn.  Hearing aid technology has 

developed considerably since the time of these reports and now includes more sophisticated 

signal processing (Dillon, 2012), capable of automatically reducing amplification for louder 

environments.  It is unclear whether this has resulted in safety improvements for hearing aid 

wearers, and systematic output level data for current hearing aids in real-life loud environments 

are lacking.  However, Ching et al. (2013) carried out a modelling study, in which the 

asymptotic threshold shifts associated with contemporary hearing aid technology were 
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predicted.  It was concluded that, given use in louder environments, individuals with more 

severe hearing loss will be affected by threshold shift related to amplification.  The implications 

for individuals who have worn various hearing aid technologies over their lifespan are unclear. 

 

Deterioration in hearing can also occur due to physical trauma.  Underlying structural 

abnormalities of the inner ear (e.g., in ‘enlarged vestibular aqueduct syndrome’, or EVAS) can 

increase susceptibility to further hearing loss as a result of physical incidents (Madden et al., 

2003; Oyler, 2007).  Parents of children with hearing loss, particularly with a diagnosis of 

EVAS, are frequently counselled about the risk of physical activities that may result in high 

levels of exertion, physical trauma or barotrauma.  Although residual hearing may no longer 

be a critical issue, children who wear implantable devices (i.e., cochlear implants and bone 

anchored hearing aids) are specifically advised to avoid contact sports, and other activities that 

may involve falls, in order to avoid damage to the device and trauma to adjacent ear structures. 

 

Parents and professionals of young people with hearing loss, therefore, have good reason to be 

concerned about a range of everyday risks.  However, research across a range of disciplines 

has shown that there can be social and physical costs if children’s activities are restricted to an 

extent that is disproportional to the actual risk involved (Bundy et al., 2009).  “Overprotective 

parenting in low-risk environments may have negative consequences for the psychosocial 

development of children and youth” (Ungar, 2009, p. 258).  While outcomes assessment of 

children with disability has increasingly considered the dimensions of activity and participation 

(Phillips et al., 2013), there remains an overall gap in the knowledge of factors that promote, 

or act as barriers to, successful participation.  There is a dearth of systematic study of the leisure 

activity of young people with hearing impairment to date, and no previous investigation of 

parent attitudes to risk in this context.  This paper presents key findings from a comparative 
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parent survey, conducted during the second phase of a large, two-part hearing health study 

carried out by the National Acoustic Laboratories (NAL), in response to community concern 

about the possible impact of leisure-noise exposure on the hearing health of adolescent and 

young adult Australians.  Phase 1 of this study was financially supported by the Australian 

Commonwealth Government, Office of Hearing Services (OHS), REI 244/0708, and phase 2 

by the NHMRC, GNT 10338147. 

Research hypotheses: 

1. Parents in the HI group would be more concerned about the potential risk of noise-

related hearing injury than parents in the NH group. 

2. Parents in the HI group would be less comfortable about their children’s participation 

in everyday activities than parents in the NH group. 

 

METHOD 

The parent survey described in this paper was devised specifically for the second phase of the 

large, two-part hearing health study described above.  During phase 1 (2009 - 2011) 

audiometric (n = 1407), behaviour and attitudes data (n = 1059) were collected from a 

representative sample of 11 – 35-year-olds residing in New South Wales (NSW).  The 

methodology and major findings for phase 1 have previously been reported in detail (Carter, 

2011; Williams, et al., 2014; Carter et al., 2015; Williams et al., 2015).  In summary, the 

majority of phase 1 participants were found to have pure tone HTL distributions similar to 

those of reference populations (i.e., ISO 7029, 2000) and no association between whole-of-life 

noise exposure and HTLs was observed.  The study was extended to a second phase, to 

investigate issues surrounding leisure-noise exposure for young people with permanent hearing 

impairment.  Similar data were collected from an age-matched cohort with hearing impairment 

of early onset (i.e., congenital or acquired during childhood/adolescence).  Retrospective HTL 
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data were obtained for n = 260 participants.  The majority of participants were recruited via 

Australian Hearing (AH); the national provider of audiological services to Australian youths 

under the age of 26 years. 

 

HI (experimental) group 

A total of 111 responses were received from parents of young people with hearing impairment.  

The total number of parents was 107, as four parents completed surveys for two siblings (both 

with HI).  Parents were provided with personalised invitations to take part during regular 

appointments at 15 selected AH centres within NSW.  Three parents in the HI group reported 

having significant (moderate - severe) bilateral hearing loss themselves (one having acquired 

the hearing loss during childhood). 

 

NH (control) group 

Parents of participants from the first study phase (adolescents confirmed as having normal 

hearing) provided 90 responses.  The number of parents was 88 as again, in two cases, the same 

parent returned a survey for two siblings.  Survey packages were mailed directly to NH group 

parents after the conclusion of phase 1 of the study.  One parent in the NH group reported 

having moderate bilateral hearing loss and one a profound bilateral hearing loss. 

 

The approximate response rate for the parent survey was 14% for the HI group and 33% for 

the NH group.  Responses obtained from parents whose children had disabilities in addition to 

hearing impairment were excluded from the quantitative data analysis, as preliminary analysis 

showed additional disability was a confounding variable.  Age-matching resulted in further 

exclusions.  As shown in Table 6.1, the resulting HI and NH analysis subsets were well matched 
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in terms of parent and participant age. The majority of respondents were female (mothers).  

Table 6.1 also provides HTLs and device details for children in the HI group. 

Table 6.1: Participant details. 

 

 

 

 

 

 

 

 

 

 

 

 HI group 

Child has impaired hearing 

NH group 

Child has normal hearing 

Analysis subset (n =) 53 70 

Mean parent age (years) 46.4 46.5 

Mean child age (years) 15.6 16.2 

Parent gender  

 

Female:     

Male:        

Unstated:  

Female: 

Male:  

n = 47 

n =   3 

n =   3 

n = 32 

n = 20 

Female:     

Male:        

Unstated:  

Female: 

Male 

n = 59 

n = 10 

n =   1 

n = 47 

n = 23 

Participant gender 

 

Experimental group (analysis subset) 

Degree of pure tone hearing loss (better ear 4 FAHL500, 1000, 2000, 4000 Hz)  

Mild (21-39 dB) Moderate (40-59 dB) Severe (60-89 dB) Profound (90+ dB) 

n = 17 (32%) n = 19 (36%) n = 3 (6%) n = 4 (7.5%) 

Devices  

Hearing aids Cochlear implants No longer worn  

45 2 6  
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The median, better ear, four frequency average hearing level (4FAHL 500, 1000, 2000, 4000 Hz) for 

children in the NH group was 5 dB HL (range 0 – 16 dB HL).  The majority of respondents 

(HI group = 85%; NH group = 73%) resided in the greater metropolitan area of Sydney, 

Australia.  The remainder lived in rural/regional locations within NSW.  Figure 6.1 provides a 

comparison of rankings of socio-economic status (SES) for each group, based on participant 

town/suburb of residence (according to Census of Population and Housing data, ABS, 2006).  

It is evident that although participants in both groups were recruited from a range of areas, the 

majority were recruited from areas deemed to be more highly advantaged. 

 

 

Figure 6.1: Index of participant socio-economic status (analysis subset) (ABS, 2006). 

Notes: Rank of areas according to proportion of ‘relatively more, or less, disadvantaged’ (1 = most 

disadvantaged, 10 = most advantaged). 

 

Ethics 

Protocols were approved by the Australian Hearing Human Research Ethics Committee 

(AHHREC), and the Human Research Ethics Committee, University of Sydney.  Participation 

was voluntary and no incentives to parents were offered. 
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Survey instruments 

The parent surveys used were designed by NAL and were available in paper form and online, 

in slightly different versions for the HI and NH groups.  Knowledge and attitudes item content 

was developed with reference to previous hearing conservation/education literature (Carter, 

2011).  In the development phase, feedback was obtained regarding the relevance and 

appropriateness of items from parents of children with hearing impairment and a group of 

relevant professionals (including paediatric audiologists, psychologists, an occupational 

therapist, epidemiologist/ statistician and a medical practitioner).  Any reported ambiguities or 

difficulties with the items were addressed.  Items contained in the two versions of the parent 

survey are summarised for the reader’s reference in Appendix 7.  In brief, the surveys 

contained:  Demographic information (Q. 1 - 6) hearing health and family information (Q. 7 – 

13); hearing aids and cochlear implants details (Q. 14 & 15 HI group only); and leisure activity 

attitudes items (Q. 16 – 33).  Question 27, referred to as the “leisure table” explored parent’s 

attitudes to their child’s hypothetical participation in 30 individual leisure activities, deemed 

typical for the target age group.  Question 28 was supplementary to the leisure table and 

provided the opportunity for clarification of responses at Q. 27.  Specific details of each activity 

were provided in the leisure table to ensure interpretation of the items was as consistent as 

possible, for example; “Go to a live music performance at a large venue (e.g., entertainment 

centre, stadium etc.), with family or friends”.  The total number of items was limited to reduce 

participant completion time, and to maximise the survey completion rate.  Situations with 

obvious potential for significant noise exposure (e.g., events at large music venues, playing 

loud instruments, using tools etc.) were deliberately included, as well as activities in which 

there is some physical injury risk (e.g., contact sports, adventure sports). 
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The response format for the leisure table (Q. 27) was a 5-point Likert scale (Phillips, et al., 

2013) with anchors at the extreme response options (1 = very uncomfortable; 5 = very 

comfortable).  Parents were instructed to: “circle one number… to indicate how you imagine 

you would feel about your son/daughter doing the activity.  Please give a rating whether or not 

your son/daughter has actually done the activity.”  This format was influenced by the CAPE 

(Children’s Assessment of Participation and Enjoyment) which is a 55 item, self-report, 

discriminative measure of children’s participation in leisure and recreation activities across five 

dimensions (King et al., 2004, 2007; Law, et al., 2006). 

 

 

Item selection: current analysis 

As indicated in Appendix 7, the parent surveys contained a large number of individual items, 

not all of which were directly relevant to the specific research hypotheses explored in this 

paper.  The items selected for this analysis were as follows:  First, several basic demographic 

and hearing health items (including; parent gender, age, hearing levels, and participant health 

and disability status).  Second, to address the first research hypothesis, six questions probing 

parent perceptions of leisure-noise risk (risk to own child and risk in general) (Q. 16, 17, 23, 

24, 25 and 26).  Finally, to test the second hypothesis, the 30 leisure table items (Q. 27), 

additional information about Q. 27 (Q. 28), plus two other items probing parents’ general 

attitudes to children’s leisure (Q. 20 & 22). 

 

Results for Q. 16, 23, 24, 25 & 26 for the two groups were compared using the Pearson’s Chi-

squared test.  With the exception of Q. 16, these items used 5-point response scales with varying 

anchor descriptions.  Because of the relatively small sample size, the two response categories 

at either side of the midway rating point (i.e., 1 and 2; 4 and 5) were collapsed for statistical 
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analysis, resulting in a three point (negative/neutral/positive) scale.  Some general observations 

based on the raw (uncollapsed) responses for these items were also made.  The 30 activity items 

contained in the leisure table data (Q. 27) were also collapsed for analysis as the lowest rating 

(‘1’) for each leisure activity item was seldom used.  Positive values (4 and 5) formed one 

rating and neutral/negative values (1, 2 and 3) a second.  Rasch analysis was used to convert 

dichotomous raw scores (ordinal data) to interval-level data, for entry into parametric statistical 

analyses.  For the reader’s reference, Rasch analysis is a statistical method applicable to 

measures of human perceptions or attitudes (‘latent’ variables), frequently utilised in disability 

research fields (Linacre, 1999; Tesio, 2003; Bond & Fox, 2007).  The model determines how 

the probability of a response would be expected to change as a function of two parameters: 

item difficulty (in this case, difficulty with endorsing a child’s participation) and participant 

ability (in this context, parent comfort or ‘permissiveness’).  Measure scores for item difficulty 

are presented on the same continuous scale as participant measure scores (Tesio, 2003).  The 

conventional unit is the ‘logit’ (log odds probability units) where 0 is assigned to the mean item 

difficulty.  The positive end of the scale represents higher item difficulty and the negative end 

lower difficulty.  Rasch analysis yields goodness of fit statistics which enable examination of 

construct validity of the survey. 

 

The overall scores generated for the two parent groups were used to create a graph in a similar 

format to the Rasch ‘item map’ described by Tesio (2003).  Rasch-Welch differential item 

functioning (DIF) statistics were used to examine systematic differences between the groups 

on individual leisure activity items.  DIF refers to the stability of the hierarchy of item difficulty 

for different groups (Tesio, 2003).  A DIF t-value test (an approximate t-test in Winsteps) was 

performed to compare the average measure of the two groups on each item.  Participants’ 

overall measure scores also were entered into an independent t-test.  Chi-squared testing was 
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also applied to the ordinal leisure table data (also dichotomised) to further examine differences 

between groups.  These data have also been presented in a more conventional graphical format. 

 

The standard level of statistical significance for all tests was set at  = 0.05.  Winsteps version 

3.81.0 (Linacre, 2014) was used for all Rasch analyses.  IBM© SPSS© Statistics, version 22, 

was used for all other statistical analyses. 

 

 

RESULTS 

As noted, results for six related attitudes questions (Q. 16, 17, 23, 24, 25 & 26) were used to 

test Hypothesis 1:  “Parents in the HI group would be more concerned about the potential risk 

of noise-induced hearing injury than parents in the NH group.” 

Frequency distributions were calculated and proportions compared for the two parent groups 

using the Pearson’s Chi-squared test for the five fixed-choice questions pertaining to parent 

perceptions of leisure-noise risk (risk to own child and risk in general) (Q. 16, 23, 24, 25 & 

26), firstly: 

Q. 16:  Do you worry or feel concerned about the possibility of your son/daughter’s 

hearing getting worse in the future? 

 

Parents in the HI group were more concerned overall, and the difference between groups was 

statistically significant ( = 6.75; df = 2; p = 0.03).  It is also noteworthy that a third (34%) of 

parents in the NH group gave the lowest rating (“not at all”), compared with just one fifth 

(20%) in the HI group.  Conversely, a quarter (26%) of parents in the HI gave the highest rating 

(“very much”) compared with only less than one in ten (9%) in the NH group. 
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Secondly:  

Q. 23:  In terms of hearing damage from loud sound exposure: How risky do you think 

your son/daughter’s leisure activities are? 

 

Q. 24:  In terms of hearing damage from loud sound exposure: How risky do you think 

using a personal stereo is for most young people? 

 

Q. 25:  In terms of causing hearing damage: In general, how risky do you think activities 

such as night-clubbing or loud concerts are? 

 

Q. 26:  In general, how much do you think exposure to loud sound during leisure 

activities contributes to people’s hearing getting worse in the future? 

 

Relatively few parents considered their child ‘at risk’ from leisure-noise exposure (Q. 23; HI 

group = 18.9%, NH group = 27.1%) and very few rated their own child’s risk as “very high” 

(HI = 0%, NH = 2.9%).  Most parents, however, considered that; PSP use (Q. 24; HI = 71.7%, 

NH = 78.6%), loud concerts/clubbing (Q. 25; HI = 79.2%, NH = 89.9%), and loud sound in 

general (Q. 26; HI = 66%, NH = 80%) pose a risk of hearing injury to young people in general.  

No significant differences between groups were found for any of these four items. 

Additionally, in response to the ‘yes/no’ question: 

Q. 17:  Do you think there are particular activities that put young people at risk of 

hearing damage?  

 

Most parents (HI = 81.1%; NH = 85.7%) gave an affirmative response.  There was no 

statistically significant difference ( = 0.47; df = 1; p = 0.50) between the groups.  Parents 

were also asked to specify any activities they believed present a risk of hearing injury.  Figure 

6.2 shows a count of the main activities of concern listed by parents in each group. 
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Figure 6.2: Activities believed to put young people at risk of hearing damage. 

Note:  Open-ended response format.  Some respondents identified more than one activity. 

 

In testing Hypothesis 2, “Parents in the HI group would be less comfortable about their 

children’s participation in everyday activities than parents in the NH group”, leisure table data 

(Q. 27) were analysed using Rasch analysis.  As noted, Rasch analysis was also used to 

determine the construct validity of the measure.  Ninety percent (27 of 30) items met the 

criterion for internal reliability, that is, had infit and outfit MNSQ values within the criterion 

range of 1.0 (± 0.5).  The outfit values for two of these outlying values were < 2, and therefore 

should not have denigrated the model (Linacre, 1999).  MNSQ values for person of > 1.5 are 

indicative of unpredictable responses, for example, an individual atypically interprets test items 

(Hancock et al., 2011).  Wright and Linacre (1994) noted, however, that a few nonconforming 

individuals will have negligible impact on the overall model.  In the current dataset only 3 of 

the 123 (< 3%) respondents had an infit or outfit MNSQ > 1.5. 
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The group means of the Rasch-generated overall measure scores for individual items are 

presented in Figure 6.3.  The vertical axis shows the logit measures, which represent the 

probability of endorsing an item of average difficulty.  Put simply, the higher the logit score, 

the more difficult it was for parents to endorse the activity.  Hence, as might be expected, 

shooting had the highest logit score.  Rasch-Welch DIF calculations, performed to compare the 

average measure of the two groups on each item, are also included in table form in Figure 6.3.  

Statistically significant differences between groups were observed for five items (also 

highlighted with arrow markers in the graphical illustration in Figure 6.3).  In three cases scores 

were significantly higher for the HI group, while in two cases scores for the NH group were 

higher. 
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Figure 6.3: Rasch activity map. 

Note: probability values relate to difference in measure scores (NH vs. HI group mean). 

 

The means of the Rasch overall measure scores for the two groups (MHI = 0.38; MNH = 1.06) 

were compared using an independent t-test.  A statistically significant difference between the 

means was observed (t = -2.06, df = 121; p = 0.04). 
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Pearson’s Chi-squared testing of the leisure table data was performed to provide an additional 

illustration of the findings.  Outcomes were similar to the Rasch analysis (albeit slightly less 

conservative).  Results, presented in Figure 6.4, show the percentage of participants in each 

group who gave a positive (comfortable) rating for each item.  A statistically significant 

difference was observed for seven items.  The Chi-squared and p-values for these items are 

presented in Table 6.2. 

 

 

Figure 6.4: Activities parents comfortable endorsing (i.e., 4 or 5 rating). 

Notes: Percentage = of group. 

Rating categories collapsed for analysis (dichotomous values). 

* Chi-squared test, statistically significant difference (p ≤ 0.05). 
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Table 6.2: Chi-square analysis of variance: Leisure activity items (Q.27). 

 

Note: items in which difference reached statistical significance. 

 

 
As mentioned previously, responses to Q. 20 & 22 were also used to address the second 

research hypothesis in less activity-specific terms. 

Q. 20:  How do you usually feel about your son/daughter trying new activities? 

  

Q. 22:  Compared with other parents, how much do you think you worry or feel 

concerned about your son/daughter facing “everyday” risks? 

  

No significant differences between the parent groups were found for these items.  For the first 

item, few parents in either group (< 5%) gave the lowest rating (“very uncomfortable”).  For 

the second, many parents in both groups (around 40%) believed that they worry about everyday 

risks to the same degree as other parents (i.e., gave the midway rating).  In the HI group, 47% 

judged they worry “more” than other parents, compared with 36% in the NH group.  As noted 

however, this difference was not statistically significant ( = 3.702; df = 2; p = 0.16). 

 

To clarify responses to leisure table items, parents were asked to list which activities they would 

be uncomfortable with their child participating in, on the basis of specified risks (see Appendix 

7, Q. 28), primarily, the risk of noise-related hearing injury.  Parents in the HI group only were 

asked to list activities they were uncomfortable with because of disability-related issues, for 

example; hearing aids/implants cannot be worn during the activity, thus reducing auditory 

awareness.  Figure 6.5 shows the activities most frequently identified for noise-related risk (HI 

Leisure activity HI group 

% comfortable    

NH group 

% comfortable 



 

 
df 

 

p value 

Swim/water sports  81.1 97.1 8.78 1 0.00  

Sing in choir 69.8 88.6 6.76 1 0.01  
Play other instrument 69.8 85.7 4.58 1 0.03  

Small music venue 52.8 72.9 5.27 1 0.02  

Play loud instrument 30.2 57.1 8.84 1 0.00  
Use PC for fun/social  73.6 55.7 4.15 1 0.04  

Play contact sports 20.8 47.1 10.05 2 0.01  
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and NH groups) and reduced auditory awareness (HI group only).  As regards the risk of noise 

injury, parents in the HI group commented more frequently about the risks of loud or live music 

events, shooting, and working in noisy environments than the NH group parents.  Contact 

sports were also mentioned more frequently by the HI group, but it is assumed that the 

perceived risk was in relation to physical rather than acoustic trauma.  As Figure 6.5 also 

illustrates, difficulties arising from inadequate auditory awareness (e.g., during swimming and 

active sports) and the risk of physical trauma (e.g., during contact sports) were mentioned by a 

number of parents (approximately 30% of the group in total).  Although it is not illustrated in 

Figure 6.5, parents also described concerns about damage to hearing aids and cochlear implants 

during swimming and active sports.   
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Figure 6.5: Activities parents uncomfortable endorsing (rated 1 or 2). 

 

Note: Open-ended response format.  Respondents specified activities. 

 

 

Qualitative data 

Parents were invited to provide comments throughout the survey and a number of their 

statements further illuminated the quantitative findings.  A number of these comments from 

parents in the HI group highlighted the diversity of their particular concerns relating to 

children’s leisure activity participation.  For example: 
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1. Social-emotional concern: 

“I did discourage rugby and soccer because he was not understanding all the rules.  So 

this made other boys bully him away from any action.  So tennis seems to work at this stage.” 

2. Concern about hearing deterioration due to physical trauma: 

“[discouraged/stopped] all contact sports as head trauma can cause worsening 

permanent hearing loss in both ears.” 

3. Concern about personal safety (presumably based on possible reduction in auditory 

awareness): 

 “[I am] particularly worried about her learning to drive.” 

4. Hearing aid management/ maintenance difficulties: 

“We have constant problems with sweating, hearing aid batteries corroding and 

hearing aids cease working….” 

On the other hand, a number of comments from HI group parents were indicative of positive 

attitudes and an awareness of the importance of encouraging participation.   

For example: 

 “Even if the safety risks are sometimes greater than for "normal" children I believe 

you should let them try an activity if they want to.” 

“I am more concerned about social isolation rather than physical [risk].” 

 “We never stop our child from participating in life- we always find a way to 

communicate.” 

“The hearing aid helps my child hear conversations better during social gatherings, 

rather than hinders her free time.” 
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DISCUSSION 

This study compared the attitudes of two groups of parents regarding their adolescent children’s 

leisure activities, with a focus on the risk of noise injury.  This investigation focused on the 

attitudes of the HI group parents, given the dearth of previous research relevant to the leisure 

participation of young people with hearing impairment.  Most parents, in both groups, 

perceived leisure-noise to be a significant risk for young people in general, but few perceived 

their own child to be at high risk  (Q. 23; NH group = 2.9%; HI group = 0%).  This finding is 

consistent with previous research with parents of normally hearing children (Sekhar, et al., 

2014), where it was reported that only 3.7% of parents (n = 716) of children aged 13 - 17 years 

perceived their own child to be ‘very much at risk’ of injury due to leisure-noise.  In this study, 

parents of children with hearing impairment were, however, generally more concerned about 

their child’s hearing getting worse in future than parents in the NH group.  This finding was 

unsurprising, given the clinical emphasis placed on monitoring of children’s HTLs after 

hearing aids are fitted, however parents’ concerns about hearing deterioration were shown not 

to be exclusively centred on the risks of noise exposure.  As noted, perceived barriers to 

participation included communication difficulty, failure to hear warnings and other practical 

issues, in addition to concerns about noise-injury. 

 

When asked to consider their child’s (hypothetical) participation in a range of everyday 

activities (leisure table; Q. 27), mean rating scores for the HI group were significantly lower 

than for the NH group, indicating that parents in the HI group were less comfortable endorsing 

participation overall than parents in the NH group. This lower permissiveness may translate 

into greater actual difficulty for parents of children with hearing impairment allowing children 

to participate in leisure activities than parents of children with normal hearing.  However, it is 

important not to overgeneralise, particularly given that qualitative data obtained in this survey 
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revealed some very positive views towards children’s participation.  It is also important to note 

that while the overall scores were lower for the HI group, a number of individual parents in the 

HI group had scores that were among the highest of all participants in both groups.  The spread 

of scores was also similar for the HI and NH groups.  It is also noteworthy that the direction of 

difference for individual items that reached statistical significance was not uniform.  

Specifically, the HI group showed a more tolerant attitude than the NH group for two items; 

‘using personal computer for fun/social networking’, and ‘talk on a mobile phone’.  This may 

indicate a compensatory attitude, in respect to the potential for hearing impairment to 

contribute to social isolation, which is supported by one of the parent comments (see results 

section above).  It would be valuable to further investigate parents’ views on the use of social 

media by children with hearing impairment, particularly from the point of view of potential 

psycho-social risks (e.g., cyber-bullying) in the light of this observation. 

 

According to both the Rasch and Chi-squared analyses, parents of children with hearing 

impairment were significantly less comfortable with contact and water sports.  This is also 

supported in parent responses at Q. 28 (see Figure 6.5).  These concerns are understandable 

given the possible implications of head trauma, the physical difficulties of wearing hearing aids 

or implants during very rough play, and the difficulties associated with lack of auditory 

awareness when not wearing aids (e.g., in the water or during active sports).  Niehues et al. 

(2013b) also acknowledged that, in some contexts, safe-option choices are understandable and 

reasonable, and that protective parenting is not necessarily problematic. 

 

Chi-squared analysis also revealed statistically significant differences for two additional music 

performance activities (sing in choir, play other [not loud] musical instrument) where, again, 

parents of children with hearing impairment were less often comfortable than parents of 
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children with normal hearing.  Stereotypical perceptions that music training for people with 

hearing impairment is impractical, and that music appreciation and hearing impairment are 

incongruous exist (Darrow & Heller, 1985; Darrow, 2007) and it is possible that parents may 

hold, or be influenced by others who hold, such viewpoints.  The fact that few parents identified 

musical instrument playing, and none choir singing, as noise-risk concerns (Q. 28) may support 

this conjecture.  If these findings correctly suggest that some parents have a negative view of 

music participation for their children with hearing impairment it is unfortunate, as it has been 

observed that many students with hearing impairment enjoy participation in musical activities 

(Darrow, 2007).  There is also evidence that music participation has positive benefits for the 

development of listening abilities (Kraus & Chandrasekaran, 2010).  Darrow and Heller (1985) 

noted that music-therapy-related articles dating back to as early as the 1800’s, have reported 

benefits of musical training such as improved speech articulation, vocabulary, self-esteem, and 

listening skills. 

 

It is noteworthy that most parents (both groups) did not report having significant hearing loss 

(i.e., > mild in degree) themselves.  This may influence the perspective of parents of children 

with hearing impairment regarding the impacts of the disability on everyday life, as conjectured 

by Mindel and Feldman (1991).  The number of parents sharing their child’s disability was too 

small for meaningful analysis.  However, mean Rasch-generated person scores for the three HI 

group parents with hearing loss were spread between -2 to 3.5 logits.  That is, one parent was 

among the most permissive of participants, one scored close to the mean, and the other nearly 

two standard deviations below the mean.  For the two NH group parents with hearing loss, the 

person score in one case was close to the mean value (0.2 logits) while the second was nearly 

one standard deviation below the mean (close to -1 logits). 
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No significant differences between the groups were found using Chi-squared testing for items 

probing parents’ general sense of their own permissiveness about children’s everyday activities 

(Q. 20 & 22).  The qualitative data supported the evidence that some parents in the HI group 

are risk tolerant, and revealed positive beliefs that disability should not limit opportunity.  The 

ability of parents of children with other disabilities to view risk as an opportunity or challenge 

was also observed by Niehues et al. (2013a).  In the interests of brevity, the full range of 

comments provided by parents could not be discussed in this paper.  It is intended that more 

qualitative data for the HI group, particularly in relation to strategies for overcoming barriers 

to children’s leisure activities, will be included in a future publication. 

 

In this study, when asked in general terms about leisure-noise risk, the use of personal stereo 

players (PSPs) and listening to loud music were identified by most parents as ‘high risk’ 

activities (Q.17).  However, more than half the parents in both groups (HI = 58.5%, NH = 

55.7%) reported being comfortable with their own child using a PSP at Q. 27 (see Figure 6.5 

& Table 6.2).  Further, very few parents specified PSP use as causing concern regarding hearing 

injury at Q. 28.  It is possible that rather than representing an underestimation of their own 

child's risk, this may reflect an overestimation of general community risk, possibly generated 

by “alarmist” reports (Hètu & Fortin, 1995, p. 382) in the popular media described previously.  

This finding resonates with another finding from phase 1 of this research, where it was shown 

that young people consistently speculated that their preferred PSP volume was lower than that 

of their peers (Gilliver et al., 2012). 

 

Ungar (2009)  noted that: “Accurate information pertaining to the actual risks facing children 

locally, and educating parents on the way overprotection disadvantages young people, may 

help challenge patterns of overprotection among families” [p. 269], and it has also been noted 
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that parents’ perceptions of risk are malleable (Niehues et al., 2013a).  Professionals working 

with children with hearing impairment and their parents (including, audiologists, support 

teachers, specialist counsellors and doctors) all have an opportunity to encourage dialogue 

about leisure activity and everyday risk within current (re)habilitation processes.  However, it 

was observed in the US context that services provided to children with hearing impairment and 

their families have tended to operate within the confines of a number of non-integrated 

disciplines and have not always provided adequately for the emotional needs of parents (Mindel 

& Feldman, 1991).  Increased understanding of how adult tolerance to risk can facilitate, or 

restrict, children’s development may enhance (re)habilitation outcomes for young people with 

disability (Hill & Bundy, 2012). 

 

Like most parents, many professionals will not have personally experienced childhood hearing 

disability.  More evidence, not only about potential risks for children with hearing impairment, 

but also about methods of overcoming difficulties in participation (e.g., using waterproof 

devices, forward planning, alternative communication strategies), may lead to improved and 

more holistic counselling regarding active leisure participation.  In this respect, a more cohesive 

multi-disciplinary approach may also facilitate better family support and outcomes. 

  

To date, occupational therapy (OT) has not, generally, been part of programs provided for 

Australian children or adolescents with hearing impairment.  Given the OTs’ expertise in the 

area of participation in everyday life, including recreational activities, the authors suggest that 

the inclusion of an OT element in educational and (re)habilitation programs for young people 

with hearing impairment is worthy of consideration.  A formal protocol or instrument for 

investigating parent and child perspectives of children’s participation in everyday life could, 

potentially, help to ensure concerns in this dimension are not overlooked, and avoid duplication 
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or inconsistency in the advice provided to families across disciplines.  Further work to develop 

an efficient instrument and/or protocol may be justified.  It would be valuable to further 

investigate:  (1) whether the leisure activities of children with hearing impairment differ 

substantially from those of their normally hearing peers, and (2) to what extent children 

themselves perceive disadvantage related to their hearing impairment, using broader measures 

of participation. 

 

Limitations of the survey 

Recruitment for the HI group proved difficult, despite good access to potential participants.  

Families of children with HI devote considerable time each year to hearing and/or other 

disability-related services, so reluctance to participate was perhaps unsurprising.  As noted, the 

majority of respondents were female and it is acknowledged that results may be different for a 

mixed sample of parents and/or a sample of mainly male parents.  On the basis of SES rankings, 

the participant cohort appears weighted towards the socially more advantaged (refer to Figure 

6.1).  It should be noted that multiple comparisons were made in this study without correction.  

This may lead to an increase in family-wise error rate (i.e., the probability of making one or 

more false discoveries, or type I errors, given multiple hypotheses).  However, the findings 

presented here appear to be logical in terms of the currently available evidence-base about the 

range of potential risks for children with hearing disability in everyday life.  The test-retest 

reliability of the survey is unknown and the relatively small sample size and low response rate 

are acknowledged. 
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CONCLUSIONS 

Parents in both groups did not perceive leisure-noise exposure to be a major threat to their own 

children’s wellbeing, but did regard it as a significant risk for young people in the general 

population.  This may reflect distortions in popular beliefs about leisure noise arising from 

overstated and non-evidence based reports.  Parents of children with hearing impairment 

showed more difficulty overall in endorsing their children’s participation in a range of everyday 

activities, including water and contact sports and music performance activities.  It seems 

reasonable to expect that these concerns could influence children’s leisure participation, 

although it was also apparent from qualitative data that some parents find solutions to overcome 

barriers and appear to be positive supporters of their children’s participation.  The insights 

gained from this survey are expected to be of immediate interest to educators, audiologists and 

researchers and may encourage consideration of (re)habilitation goals that extend beyond the 

prevailing dimensions of language and educational attainment. 

  

ACKNOWEDGEMENTS  

Denise Macoun (data collection and collation), Vivian Fabricatorian (administrative 

assistance) and Justin Scanlan (Rasch analysis).  The authors also acknowledge the input from 

parents and professionals regarding the survey content, and the support of Australian Hearing, 

in particular:  Alison King, Roger Hovey, the managers and audiologists who facilitated the 

distribution of surveys, and the parents who took part. 

  



31 

 

DISCLAIMER STATEMENTS 

Contributors:  The first author, Lyndal Carter, devised the study concept and, with guidance 

from the other authors, developed the research protocol.  Lyndal Carter conducted data 

collection, data entry and quality assurance of the data described in this paper.  Authors Anita 

Bundy and Deborah Black guided the data analysis.  The manuscript was drafted by the first 

author, in collaboration with Deborah Black, Anita Bundy and Warwick Williams. 

Funding:  Financial support was provided by the Commonwealth Department of Health and 

Ageing, OHS, and the NHRMC. 

Conflict of interest:  There is no conflict of interest. 

Ethics approval:  Protocols were approved by the Australian Hearing Human Research Ethics 

Committee (AHHREC), and the Human Research Ethics Committee, University of Sydney. 

 

REFERENCES 

Australian Bureau of Statistics (ABS) (2006). 2033.0.55.001 - Socio-economic Indexes for 

Areas (SEIFA).Table 2. State Suburb (SSC) Index of Relative Socio-economic 

Advantage and Disadvantage, 2006. Australian Bureau of Statistics. 

Australian Hearing (2013). Demographic Details of young Australians aged less than 26 years 

with a hearing impairment, who have been fitted with a hearing aid or cochlear implant 

at 31 December 2013. Sydney: Australian Hearing. 

Beach, E., Williams, W. & Gilliver, M. 2013. Estimating young Australian adults' risk of 

hearing damage from selected leisure activities. Ear & Hearing, 34, 75-82. 

Bedell, G. (2009). Further validation of the Child and Adolescent Scale of Participation 

(CASP). Developmental Neurorehabilitation, 12, 342-351. 

Bohlin, M. C. & Erlandsson, S. I. (2007). Risk behaviour and noise exposure among 

adolescents. Noise Health, 9, 55-63. 

Bond, T. G. & Fox, C. M. (2007). Fundamental Measurement in the Human Sciences. 2nd ed., 

Mahwah, New Jersey, Lawrence Erlbaum Associates. 

Bundy, A., Luckett, T., Tranter, P. J., Naughton, G. A., Wyver, S. R., Ragen, J. & Spies, G. 

(2009). The risk that there is no risk. International Journal of Early Years Education, 

17, 33-45. 

Carter, L. (2011). Prevalence of hearing loss and its relationship to leisure-sound exposure. 

Canberra: Australian Government, Department of Health and Ageing. 

http://www.nal.gov.au/pdf/FINAL%20OHS%20report_iHEAR_1%20July%202011_

post%20review.pdf  Accessed 23/07/2015. 

Carter, L., Williams, W., Black, D. & Bundy, A. (2014). The leisure-noise dilemma: hearing 

loss or hearsay? What does the literature tell us? Ear & Hearing, 35, 491-505.  



32 

 

Carter, L., Williams, W. & Seeto, M. (2015). TE and DP otoacoustic emission data from an 

Australian cross-sectional hearing study. International Journal of Audiology, 54, 806-

17. 

Ching, T. Y., Johnson, E. E., Seeto, M. & Macrae, J. H. (2013). Hearing-aid safety: a 

comparison of estimated threshold shifts for gains recommended by NAL-NL2 and 

DSL m[i/o] prescriptions for children. International Journal of Audiology, 52 Suppl 2, 

S39-45. 

Coster, W., Law, M., Bedell, G., Khetani, M., Cousins, M. & Teplicky, R. (2012). 

Development of the participation and environment measure for children and youth: 

conceptual basis. Disability and Rehabilitation, 34, 238-46. 

Darrow, A. (2007). Teaching students with hearing losses. General Music Today, 20, 1-4. 

Darrow, A. & Heller, G. N. (1985). Early advocates of music education for the hearing 

impaired: William Wolcott Turner and David Ely Bartlett. Journal of Research in 

Music Education, 33, 269-279. 

Dillon, H. (2012). Hearing Aids. Second Edition, Sydney, Boomerang Press. 

Dolan, T. G. & Maurer, J. F. (1996). Noise exposure associated with hearing aid use in industry. 

Journal of Speech & Hearing Research, 39, 251-60. 

Forsyth, R. & Jarvis, S. (2002). Participation in childhood. Child: Care, Health and 

Development, 28, 277-9. 

Gilliver, M., Carter, L., Macoun, D., Rosen, J. & Williams, W. (2012). Music to whose ears? 

The effect of social norms on young people's risk perceptions of hearing damage 

resulting from their music listening behavior. Noise Health, 14, 47-51. 

Hancock, N., Bundy, A., Honey, A., James, G. & Tamsett, S. (2011). Improving measurement 

properties of the recovery assessent scale with Rasch analysis. The American Journal 

of Occupational Therapy, 65, e77-e85. 

Hètu, R. & Fortin, M. (1995). Potential Risk of Hearing Damage Associated with Exposure to 

Highly Amplified Music. Journal of the American Academy of Audiology, 6, 378-386. 

Hill, A. & Bundy, A. C. (2012). Reliability and validity of a new instrument to measure 

tolerance of everyday risk for children. Child: Care, Health and Development, 40, 68-

76. 

International Organization for Standardization (ISO) (2000). ISO 7029: Acoustics - Statistical 

distribution of hearing thresholds as a function of age. 2nd edition. Geneva, 

Switzerland: ISO. 

ISO (2013). ISO 1999: Acoustics - Determination of occupational noise exposure and 

estimation of noise-induced hearing impairment. Geneva: International Organization 

for Standardization. 

Jessup, G. M., Cornell, E. & Bundy, A. C. (2010). The treasure in leisure activities: Fostering 

resilience in young people who are blind. Journal of Visual Impairment & Blindness, 

104, 419-430. 

King, G., Law, M., King, S., Hurley, P., Hanna, S., Kertoy, M. & Rosenbaum, P. (2007). 

Measuring children's participation in recreation and leisure activities: construct 

validation of the CAPE and PAC. Child: Care, Health and Development, 33, 28-39. 

King, G., Law, M., King, S., Hurley, P., Rosenbaum, P., Hanna, S., Kertoy, M. & Young, N. 

(2008). Children's Assessment of Participation and Enjoyment (CAPE) and 

Preferences for Activities of Children (PAC). San Antonio, TX: Harcourt Assessment, 

Inc. 

King, G., Law, M., King, S., Rosenbaum, P., Kertoy, M. K. & Young, N. L. (2003). A 

conceptual model of the factors affecting the recreation and leisure participation of 

children with disabilities. Physical & Occupational Therapy in Pediatrics, 23, 63-90. 



33 

 

Kraus, N. & Chandrasekaran, B. (2010). Music training for the development of auditory skills. 

Nature Reviews. Neuroscience, 11, 599-605. 

Law, M., King, G., King, S., Kertoy, M., Hurley, P., Rosenbaum, P., Young, N. & Hanna, S. 

(2006). Patterns of participation in recreational and leisure activities among children 

with complex physical disabilities. Developmental Medicine & Child Neurology, 48, 

337-42. 

Linacre, J. M. (1999). Investigating rating scale category utility. Journal of Outcome 

Measurement, 3, 103-22. 

Linacre, J. M. (2014). Winsteps® Rasch measurement computer program User's Guide 

(Program Manual 3.81.0). Beaverton, Oregon: Winsteps.com. 

Macrae, J. H. (1968). Deterioration of the residual hearing of children with sensorineural 

deafness. Acta Oto-laryngologica, 66, 33-9. 

Macrae, J. H. & Farrant, R. H. (1965). The effects of hearing aid use on the residual hearing of 

children with sensorineural deafness. Annals of Otology, Rhinology and Laryngology, 

74, 409-418. 

Madden, C., Halsted, M., Benton, C., Greinwald, J. & Choo, D. (2003). Enlarged Vestibular 

Aqueduct Syndrome in the Pediatric Population. Otology & Neurotology, 24, 625-632. 

Mann, J. R., Zhou, L., McKee, M. & McDermott, S. (2007). Children with hearing loss and 

increased risk of injury. Annals of Family Medicine, 5, 528-33. 

Mills, J. H. 1975. Noise and children: A review of the literature. Journal of the Acoustical 

Society of America, 58, 767-779. 

Mindel, E. D. & Feldman, V. (1991). The impact of deaf children on their families. They grow 

in silence. Understanding deaf children and adults. Austin: Pro-Ed. 

Niehues, A. N., Bundy, A., Broom, A. & Tranter, P. (2013a). Parents' perceptions of risk and 

the influence on children's everyday activities. Journal of Child and Family Studies, 

24, 809-820. 

Niehues, A. N., Bundy, A., Broom, A., Tranter, P., Ragen, J. & Engelen, L. (2013b). Everyday 

uncertainties: reframing perceptions of risk in outdoor free play. Journal of Adventure 

Education & Outdoor Learning, 13, 223-237. 

Oyler, A. L. (2007). Large Vestibular Aqueduct (LVA) Disorders. Available: 

http://www.asha.org/aud/articles/LVADisorders/ Accessed  9/01/2015. 

Phillips, R. L., Olds, T., Boshoff, K. & Lane, A. E. (2013). Measuring activity and participation 

in children and adolescents with disabilities: a literature review of available 

instruments. Australian Occupational Therapy Journal, 60, 288-300. 

Podoshin, L., Kremer, M., Fradis, M. & Feiglin, H. (1984). Effect of hearing aids on hearing. 

Laryngoscope, 94, 113-7. 

Reilly, K. M., Owens, E., Uken, D., McClatchie, A. C. & Clarke, R. (1981). Progressive 

hearing loss in children: hearing aids and other factors. Journal of Speech  and Hearing 

Disorders, 46, 328-34. 

Roberts, C. (1970). Can hearing aids damage hearing? Acta Oto-Laryngologica., 69, 123-125. 

Schlauch, R. S. (2013). Noise-induced hearing loss in teenagers. Acoustics Today, 9, 14-18. 

Schlauch, R. S. & Carney, E. (2011). Are false-positive rates leading to an overestimation of 

noise-induced hearing loss? Journal of Speech Language and Hearing Research, 54, 

679-92. 

Schwebel, D. C. & Brezausek, C. M. (2010). Brief report: unintentional injury risk among 

children with sensory impairments. Journal of Pediatric Psychology, 35, 45-50. 

Sekhar, D. L., Clark, S. J., Davis, M. M., Singer, D. C. & Paul, I. M. (2014). Parental 

perspectives on adolescent hearing loss risk and prevention. JAMA Otolaryngology 

Head & Neck Surgery, 140, 22-8. 

http://www.asha.org/aud/articles/LVADisorders/


34 

 

Tambs, K., Hoffman, H. J., Borchgrevink, H. M., Holmen, J. & Samuelsen, S. O. (2003). 

Hearing loss induced by noise, ear infections, and head injuries: results from the Nord-

Trondelag Hearing Loss Study. International Journal of Audiology, 42, 89-105. 

Tesio, L. (2003). Measuring behaviours and perceptions: Rasch analysis as a tool for 

rehabilitation research. Journal of Rehabiliation Medicine, 35, 105-15. 

Ungar, M. (2009). Overprotective parenting: Helping parents provide children the right amount 

of risk and responsibility. The American Journal of Family Therapy, 37, 258-271. 

Watson, S. M., Henggeler, S. W. & Whelan, J. P. (1990). Family functioning and the social 

adaptation of hearing-impaired youths. Journal of Abnormal Child Psychology, 18, 

143-63. 

Williams, W., Carter, L. & Seeto, M. (2014). Hearing thresholds for a population of 11 to 35 

year old Australian females and males. International Journal of Audiology, 53, 289-93. 

Williams, W., Carter, L. & Seeto, M. (2015). Pure tone hearing thresholds and leisure noise: Is 

there a relationship? Noise Health, 17, 358-363. 

Wright, B. D. & Linacre, J. M. (1994). Reasonable mean-square fit values. Rasch measurement 

transactions [Online], 8. Available: http://www.rasch.org/rmt/rmt83b.htm Accessed 

31/08/2015. 

Xiang, H., Stallones, L., Chen, G., Hostetler, S. G. & Kelleher, K. (2005). Nonfatal injuries 

among US children with disabling conditions. American Journal of Public Health, 95, 

1970-5. 

Zhao, F., Manchaiah, V. K., French, D. & Price, S. M. (2010). Music exposure and hearing 

disorders: an overview. International Journal of Audiology, 49, 54-64. 
 

http://www.rasch.org/rmt/rmt83b.htm

