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Executive summary 

Hearing is the ability to detect vibrations through the ear, and to perceive and understand sound. It is a primary sense, 
one which enables communication, together with vision and touch. Diagnosis of hearing loss and appropriate 
intervention, particularly in youth, can improve the wellbeing and outcomes for a person to live a full life.  

According to the World Health Organisation, exposure to loud music seems to be the most frequent and potentially 
the most harmful environmental noise for youth (WHO, 2017). This report focuses on the 2020 year-nine student 
screening programme run by the National Foundation for the Deaf and Hard of Hearing (the Foundation), exploring 
the relationship between listening habits and abnormal hearing. In addition to analysing the screening test results, this 
report discusses economic and social costs associated with youth hearing loss. 

We would also like to acknowledge the support of 
the Lottery Grants Board in enabling the preparation 
of this research report. 

 

Screening Participants 
This report gives a snapshot of the results from the Foundation’s year-nine screening programme during 2020. The 
programme followed a pilot study from 2019 and included eight schools across New Zealand, with a total of 881 
students.  

Figure 1 Screening Participant demography and test results 

 

Screening results presented a significant degree of variation between schools. The variation was primarily due to five 
schools using a narrow frequency range as per the b4 School Check (500 Hz – 4000 Hz) and three using a wider range 
(500 Hz – 8000 Hz). Students who were tested at the wider frequency range presented higher rates of abnormal 
hearing results (36%) compared with the smaller frequency range (8%). These results indicate a larger testing range 
(similar to adult testing) can capture more hearing test abnormalities for youth within this age cohort. 

Testing at the wider range of 500 Hz – 8000 Hz appears to be more effective for this screening study. We would 
encourage this range to be used consistently for next year’s study. 

Even within the cohorts of five schools using the smaller range and three schools using the wider range the individual 
school results for abnormal results varied significantly (3% - 16% and 23% - 46% respectively). 

Given the variation in results, it will be important to extend the study across New Zealand’s schools to start to gain 
better insights into trends or potential geo-demographic factors. 
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Listening habits 
Responses indicated 43% of students listen to music through headphones/earbuds less than one hour per day, but a 
significant number of students listen to their devices for three or more hours per day (35%). The majority of students 
(67%) listen to their music through earbuds rather than over the ear headphones.  

This study found high numbers of students who self-reported listening to music for long periods of time and / or at 
high volumes every day. These students are classified as ‘higher risk’ students in this report and are measured against 
‘lower risk’ students in a number of areas. Approximately one-third of students (34%) were classified as ‘higher risk’ 
students. Of the higher risk students, 16% were identified as having abnormal hearing, whereas only 12% of students 
of ‘lower risk’ students had abnormal hearing. 

A focus on educating young people about safe listening habits and driving greater awareness of safe vs unsafe habits 
will continue to be important. 

Tinnitus 
The screening test also focused on whether students had experienced ringing in their ears, as this is a symptom of 
tinnitus. Nearly one third of students reported having experienced ringing in their ears, which may be a pre-cursor to 
hearing loss. Listening habits appear to have some correlation with ringing in ears, as 36% of students who were 
classified as ‘higher risk’ due to listening to loud music for extended periods of time experienced ringing in their ears. 
This is compared to 26% of students in the ‘lower risk’ category. Of the students who experienced ringing in the ears, 
only 18% were identified as having abnormal hearing, indicating that tinntitus may affect students who have no other 
hearing issues. Tinnitus is generally temporary, but may be prolonged and can cause significant disturbance.  
 

Results from the Screening Participants and Listening Habits sections showed a high degree of variation between 
schools and student demographics, making it difficult to draw any conclusions. The survey did indicate relationships 
between students’ listening habits and abnormal hearing, but the direct correlation between these results were 
unclear. Further research will be needed to determine the significance of these relationships.  

Cost implications 
This cost estimate is based on a youth prevalence of 15,271 people in 2020. Prevalence of hearing loss is higher in 
males than females in youth and across all age brackets. Higher rates of severe cases are more prevalent in males than 
females. Estimates also indicate youth prevalence as approximately 1.6% of total prevalence for 2020. 
 
The total cost implications for youth with hearing loss are estimated as $14.3 million in 2020. The costs of youth 
hearing loss comprise health sector costs and other financial costs. This is an estimated per person cost of $934 for 
each youth with hearing loss.  

Figure 2 The cost implications for youth with hearing loss in New Zealand in 2020 
 

 

 

 

 

 

As shown above, health system costs are the predominant costs associated with youth hearing impairments. The most 
significant cost for youth relates to health professionals such as audiologists and audiometrists, at a total of $7.2 
million. This is followed by Outpatient services of $2.7 million, and Cochlear implants of $1.7 million.  

$13.5m 
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Longer-term implications 
For youth, the impacts of a hearing impairment on their short-term and long-term wellbeing can include mental 
health, education outcomes and future employment opportunities. Early diagnosis and intervention can moderate 
wellbeing impacts through appropriate hearing aids and support.   

Mental Health 
This report discusses a number of studies of hearing loss in children and adolescents. Most notably, the studies 
indicate that the risk of developing a mental disorder is relatively low in children, but increases substantially during 
development into adulthood (Teunissen et al, 2011).  

Education 
The Hogan et al. (2011) literature review shows that these communication and language barriers can influence 
student engagement for learning in a school setting. Likewise, a student’s ability to remedy a lag in language 
development, can improve educational and mental health outcomes. 

Future employment opportunities  
A Ministry of Social Development study shows approximately 62.9% of people with hearing disabilities have 
historically seen employment rates of 33.3% part-time, 29.6% full-time, and 24.7% of people with a hearing disability 
received benefit payments. Results showed the severity of hearing loss and its correlation with full-time employment 
outcomes did not show a clear relationship.  

Early diagnosis and intervention for youth hearing loss could improve education outcomes and improve the outlook of 
future employment and general wellbeing for those with hearing loss. 
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1. Introduction 

In 2019, the National Foundation for the Deaf and Hard of Hearing (the “Foundation”) carried out a pilot screening of 
479 year-nine secondary pupils from three schools and found that 34% of them had compromised hearing. During 
2020, the Foundation carried out a supporting study, which screened an additional eight secondary schools to assess 
relationships between listening habits and year-nine students with hearing abnormalities.  

The Foundation engaged Deloitte Access Economics to analyse the 2020 screening results and update cost 
implications for youth based on the previous Deloitte Access Economics (2016) study. This report is a summary of the 
screening analysis and cost updates, and has been structured in the following chapters: 

• Chapter 1 introduces youth hearing loss, and provides local and global context 

• Chapter 2 provides a snapshot of youth hearing loss in New Zealand based on the data analysis 

• Chapter 3 presents our analysis of listening habits and exposure to recreational noise 

• Chapter 4 presents the updated cost implications of youth hearing loss for 2020 

• Chapter 5 discusses longer-term implications, e.g. on employment and wellbeing 

• Chapter 6 summarises the next steps for this ongoing study 

The National Foundation for the Deaf and Hard of Hearing 
The National Foundation for the Deaf and Hard of Hearing is a national organisation dedicated to promoting the 
rights, interests and welfare of New Zealanders with hearing loss. Originally founded in 1978 under the Lions Club of 
New Zealand, the Foundation has since grown to become a consortium of ten consumer and hearing-health 
professional member organisations, including The Acoustical Society of NZ Inc, Deafness Research Foundation Inc, 
Hear for Families, Hearing Association New Zealand, Hearing Therapists Association of NZ, NZ Audiological Society Inc, 
NZ Federation for Deaf Children Inc, The NZ Society of Otolaryngology Head & Neck Surgery, Pindrop Foundation and 
the Southern Hearing Charitable Trust. 
Hearing loss 
Hearing is the ability to detect vibrations through the ear, and to perceive and understand sound. It is a primary sense, 
one which enables communication, together with vision and touch. A hearing loss essentially limits one’s ability to 
communicate, and through this, limits a person’s ability to interact with their community. There are several causes of 
hearing loss that may result in permanent or short-term loss, and commonly coexist with other conditions (Deloitte 
Access Economics, 2016). 

There are a variety of thresholds and measures that are used to define whether a person has hearing loss. Tests for 
hearing impairments vary in frequency and testing conditions according to the age group tested. This informs the 
abnormality in hearing results and level of severity (mild, moderate, and severe).  

Hearing loss can be classified in the following ways (Lustig, 2019):  

• Conductive hearing loss, in which lesions in the external auditory canal, tympanic membrane, or middle ear, 
prevent sound from being conducted to the inner ear 

• Sensorineural hearing loss, in which hearing loss is caused by lesions of either the inner ear or the auditory 
nerve 

• Mixed loss, which may be caused by severe head injury, chronic infection, genetic disorders, or when a 
transient conductive hearing loss occurs in conjunction with a sensorineural hearing loss 
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Causes of hearing loss 
The causes of hearing loss can vary significantly, depending on the affected individual. Hearing loss can be congenital 
(present at birth) or acquired; progressive or sudden; and temporary or permanent.   

Causes of hearing loss can include the following (World Health Organisation, 2020): 

• Congenital causes (hereditary and non-hereditary genetic factors) 

• Noise exposure / Noise-induced hearing loss (NIHL) 

• Ageing 

• Diseases and disorders 

• Use of particular drugs 

• Physical trauma 

• Cerumen accumulation (build-up of earwax) 

This report is focused on noise-induced hearing loss. According to the World Health Organisation, exposure to loud 
music seems to be the most frequent and potentially the most harmful environmental noise for youth (WHO, 2017).  
Noise-induced hearing loss develops slowly and worsens with the length of exposure. It is important to note that the 
effects of noise-induced hearing loss may be difficult to determine in young students who have only been listening to 
personal listening devices for a short period of time. 

Youth hearing loss 
In New Zealand up to 170 babies are born each year with a significant hearing loss. Without screening, it is difficult to 
detect hearing loss in babies until speech and language development becomes delayed. Hearing loss and deafness can 
be identified in newborns, with the Government funded initiative of Newborn Hearing Screening completed while 
babies are under one month of age (Ministry of Health, 2018).  

Another Government funded initiative, the b4 School Check, assesses hearing loss for all four-year-olds as part of a 
comprehensive health check using audiometry screening. Screening is also available for new entrants and year one 
children who have not received the test or need a follow-up screening. 

As children mature and develop listening habits, potential hearing loss can become harder to diagnose. Researchers 
have estimated that as many as 17% of youth (ages 12 to 19) have hearing tests which suggest NIHL in one or both 
ears (NIDCD, 2019).  

According to the World Health Organisation (2020), 60% of childhood hearing loss is due to preventable causes. 
Identification of hearing loss and intervention is crucial to support a child’s development and educational 
achievements. People with hearing loss benefit from early identification through the use of hearing aids, cochlear 
implants and other assistive devices; captioning and sign language; and other forms of educational and social support. 

About this report 
This report explores hearing loss in year-nine students to further understand youth hearing loss in New Zealand. 

This report has been prepared solely for the use of the Foundation. This report is not intended to and should not be 
used or relied upon by anyone else and we accept no duty of care to any other person or entity. The report has been 
prepared for the purpose of analysing the results of the 2020 year-nine student screening. You should not refer to or 
use our name or the advice for any other purpose. 

We would like to acknowledge the support of the Lottery Grants Board in enabling the preparation of this research 
report. 
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2. Screening participants 

Following a pilot programme that involved screening 479 year-9 secondary pupils at three schools, the 
Foundation extended the pilot study to a further 881 year-nine students across eight schools. Screening took 
place from February 2020 to October 2020.  

Due to testing limitations, two different testing frequency ranges were used: 

• 500Hz – 4000Hz testing range was applied to five schools, and 

• 500Hz – 8000Hz testing range was applied to three schools. 

The range of 500Hz – 4000Hz is typically used for four-year-olds in the b4 School hearing check. The larger 
frequency range of 500Hz – 8000Hz is typically used for adult cohorts, and therefore has the potential to 
capture more hearing test abnormalities. Where applicable, the survey results in this report show the 
distinction between these two groups. 

Schools and testing range 

Table 1: Survey participants by school 

Frequency range School Region Decile # Students 

500Hz – 8000Hz Rotorua Lakes High School Rotorua 5 39 

500Hz – 8000Hz Wellington College Wellington 10 30 

500Hz – 8000Hz Northcote College Auckland 7 85 

Total 500Hz – 80000Hz    154 

500Hz – 4000Hz Rutherford College Auckland 5 213 

500Hz – 4000Hz Glenfield College Auckland 6 87 

500Hz – 4000Hz Lynfield College Auckland 6 86 

500Hz – 4000Hz Queen Charlotte College Tasman 6 42 

500Hz – 4000Hz Burnside High School  Canterbury 8 299 

Total 500Hz – 4000Hz    727 

Grand total 
   

881 

 
 

Student ethnicity 
Students were asked for their ethnicity and gender in the questionnaire. The majority of students in the Survey 
were NZ / European, with 15% Māori or Māori / NZ European, and 13% Asian. Key statistics to note are the 
high proportion of Indian students at Lynfield College, the high proportion of Māori and Pacific students at 
Rutherford College and significant proportion of MELAA students at Glenfield College. 
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Table 2: Survey participants by ethnicity 

Ethnicity # Students Distribution 

NZ/European 457 52% 

Asian 117 13% 

Māori/ 
NZ European 

86 10% 

Māori 45 5% 

Pacific Peoples 45 5% 

Indian 39 4% 

MELAA 26 3% 

Other 66 7% 

Total  881 
 

 

Hearing abnormalities 
Once students had been administered an audiometry test, they were classified as having “normal hearing”, or 
“abnormal hearing”. These findings were made based on review of individual student audiograms, including 
potential mild hearing loss at only 25-30dB (rather than the 30dB and higher used in b4 School Checks). Of the 
881 students that were screened, 112 students (13%) were identified as having abnormal hearing. The 
frequency range had an impact on the number of abnormal results, with only 8% of the students tested using a 
narrow frequency range having abnormal hearing, compared to 36% of students tested using a wider 
frequency range. This is shown in more detail below in Table 4. The following results show the proportion of 
students with abnormal hearing by ethnicity, school and gender.  
 
Ethnicity 
23% of MEELA (Middle Eastern/Latin American/African) students were identified as having abnormal hearing. 
This was followed by 16% of Māori students and 15% of NZ/European students.  

Table 3: Hearing loss abnormalities by ethnicity 

School                       # Students Abnormal Normal Abnormal 
proportion 

NZ/European 457 68 389 15% 

Asian 117 9 108 8% 

Māori/NZ European 86 10 76 12% 

Māori 45 7 38 16% 

Pacific Peoples 45 3 42 7% 

Indian 39 2 37 5% 

MELAA 26 6 20 23% 

Other 66 7 59 11% 

Total 881 112 769 13% 

 
School 
As mentioned above, students at Rotorua Lakes High School, Wellington College and Northcote College were 
tested using a larger frequency range, resulting in a higher proportion of students with abnormal hearing. 
More than one third of the students from these schools had abnormal hearing, compared to the average of 8% 
for the five schools tested with a smaller frequency range. 
 

41%

59%

1%

Female

Male

Other*

*Other includes non-binary students and those who preferred not to disclose their gender 

 

Chart 1: Gender of total survey population 
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Table 4: Hearing loss abnormalities by school 

School                       # Students Abnormal Normal Abnormal 
proportion 

Rotorua Lakes High School 39 18 21 46% 

Wellington College 30 7 23 23% 

Northcote College 85 31 54 36% 

Total 500Hz – 8000Hz 154 56 98 36% 

Rutherford College 213 20 193 9% 

Glenfield College 87 14 73 16% 

Lynfield College 86 3 83 3% 

Queen Charlotte College 42 6 36 14% 

Burnside High School  299 13 286 4% 

Total 500Hz – 4000Hz 727 56 671 8% 

Total  881 112 769 13% 

 
Note these results for the three schools with testing using a larger frequency range are consistent with the 
findings in the 2019 Pilot Study, where 34% of students were found to have compromised hearing. The results 
from the five schools with testing using the smaller frequency range are not consistent – 8% being far lower 
than 34%. This highlights the sensitivity of results to methodology parameters, and the importance of ensuring 
methodology and testing ranges are consistent and appropriate in future year studies. 

Gender 
The survey results also showed that males had a higher chance of being diagnosed with abnormal hearing than 
females. 14% of males (67 students) had abnormal hearing compared to 11% of females (44 students). Non-
binary students and students who preferred not to state their gender were not analysed as there were only 
four students in each of these categories. This finding is consistent with the 2019 Deafness Notification Report 
which found males were more likely than females to be diagnosed with a hearing loss and notified to the 
Deafness Notification Database, and similar to patterns found in comparable overseas jurisdictions (Enable 
New Zealand, 2020). 

Wellbeing 
Part way through the screening programme, the Foundation introduced a series of questions relating to 
wellbeing implications. 495 students from the following schools were surveyed to provide insight into the 
social impacts of students who have difficulty hearing: 

• Rotorua Lakes High School 

• Wellington College 

• Northcote College 

• Queen Charlotte College 

• Burnside High School  

The students were asked the following questions: 

• Do you ever have difficulty communicating due to your hearing? Please explain 

• If answered YES to the previous question, to what extent does you hearing impact your performance 
at school? 

• If answered YES to the previous question, to what extent does you hearing impact how you socialise 
with others? 
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Of the 495 students questioned, 57 students (12%) had difficulty communicating due to their hearing. 37 
students (7%) also reported that their hearing impacted their performance at school, and 31 students (6%) said 
it caused difficulty socialising. 

A proportionately high number of students who responded saying they had difficulties in one of the wellbeing 
areas were identified as having abnormal hearing. Of the 57 students who had difficulty communicating, 9 
students (16%) had abnormal hearing. Furthermore, ~23% of students who said communication difficulties 
impacted their performance and socialising had abnormal hearing. 

The following statements are examples from students whose hearing has impacted their overall wellbeing: 

 

 

 

  

I can hear all 
noises/sounds at 

once 

I sometimes 
misinterpret what 

people say 

I cannot always 
hear what people 

are saying 

I can take a while to 
respond 
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3. Listening habits and hobbies 

Listening habits 
Listening to music through earphones is becoming more common due to the convenience of being able to 
listen to music anytime and anywhere (Herrera et al, 2016). According to the World Health Organisation, 88% 
of teenagers and young adults are listening to music through earphones, and 1.1 billion young people 
worldwide could be at risk of hearing loss due to unsafe listening practices (WHO, 2017).  

In the Survey, students were asked three questions related to their music listening habits: 

1. How often do you listen to music or content using headphones/earbuds each day? 
2. What type of headphones/earbuds do you use? 
3. What volume level do you normally listen to your music using headphones/earbuds? 

The following table and chart show the time students spend listening to music each day, and the type of device 
used. 

Table 5: Time spent listening to music 

Time per day # Students Distribution 

<1 hour 376 43% 

2-3 hours 195 22% 

3-4 hours 93 11% 

4-5 hours 59 7% 

5-6 hours 39 4% 

6-7 hours 22 2% 

7+ hours 27 3% 

Other 70 8% 

Total  881 100% 

 

Although 43% of students listen to music through headphones/earbuds less than one hour per day, a 
significant number of students listen to their devices for three or more hours per day (35%). The majority of 
students (67%) listen to their music through earbuds rather than over the ear headphones. 

  

67%

27%

6%

Earbuds

Over the ear headphones

Other

Chart 2: Type of listening device used 
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Maximum volume on an 

iPhone is 110dB. 

The following charts show the volume students listen to their music. 

 

 

As shown above, 9% of students (84 students) listen to their music on maximum volume. Queen Charlotte 
College and Glenfield College had the highest proportion of students listening at maximum volume, at 17% and 
16%, respectively.  

Maximum volume in this context equates to 110 decibels on an iPhone (The Foundation, 2020). The World 
Health Organisation Global Standard for Sound Allowance indicates safe listening practices for children is 
below 75dB for no longer than 40 hours per week. As an example, a vacuum cleaner has a sound level of 75dB 
and a motorcycle has a sound level of 95dB (WHO, 2015). 

Table 6: Weekly permissible noise level exposure 

 

Source: World Health Organisation 

 
The following table shows the correlation between the time spent listening to music per day and the volume 
listened at. 9% of students listened to their music at maximum volume, with 7% of these students listening for 
more than one hour per day. Furthermore, 10% of students listened at medium volume for over three hours 
per day. Interestingly, a high portion of students (11%) who listened at low volume, listened for less than one 
hour per day. 
 
 
 
 
 
 

Time per week Sound level (LAeq), dB 

1.5 min 107 

6 min 101 

12 min 98 

48 min 92 

1 hour 36 min 89 

6 hours 24 min 83 

12 hours 30 min 80 

25 hours 77 

40 hours 75 
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Rotorua Lakes High School

Wellington College

Northcote College

Rutherford College
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Burnside High School

Low volume Medium volume Max volume

Chart 3: Listening volume by school 

19%

72%

9%

Low volume Medium volume Max volume

Chart 4: Listening volume of total population 
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Table 7: Correlation between time spent listening to music and volume 

Time per day Low 
volume 

Medium 
volume 

Maximum 
volume 

Total 

<1 hour 11% 30% 2% 43% 

2-3 hours 2% 18% 2% 22% 

3-4 hours 1% 8% 1% 11% 

4-5 hours 1% 5% 1% 7% 

5-6 hours 1% 3% 1% 4% 

6-7 hours 0% 2% 1% 2% 

7+ hours 0% 2% 1% 3% 

Other 3% 5% 1% 8% 

Total  19% 72% 9% 100% 

 
Based on the shaded area of the table above, around a third of students (34%) may have unsafe listening 
habits arising from a combination of listening to music for extended periods of time even at medium volumes, 
and listening at maximum volume. The following figure shows the distribution of students in the two risk 
categories who were identified as having abnormal hearing: 

Figure 3: Higher risk students with abnormal hearing 

 

The next figure shows the distribution of students in the two risk categories who reported that they had 
experienced ringing in their ears. 36% of the higher risk students had suffered from ringing in the ears 
compared to 26% of lower risk students. 

Figure 4: Higher risk students with ringing in the ears 
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Hobbies 
In the Survey, students were asked whether they were involved in any noisy activities or hobbies. 41% of 
students (364 students) said they participated in one or more noisy activities or hobbies. Of the 364 students, 
350 participated in one activity or hobby, while 13 participated in two, and 1 student participated in three.  

Chart 5: Participation in noisy activities or hobbies 

 
Students were then asked what types of noisy activities or hobbies they participated in. Responses ranged 
from mowing lawns, to attending motorsport events. Notably, Burnside High School had 55 responses (33%) 
for mowing lawns, and 40 responses (24%) for band training, accounting for nearly half of the most popular 
noisy activities. 54% of students at Queen Charlotte College also mowed the lawns (15 students) as did 52% of 
students at Rotorua Lakes (11 students).  
 
The following charts show the difference in noisy hobbies for students who were identified as having abnormal 
hearing, and those with normal hearing. 
 

  

 

 

 

 

 

 

 
 
Chart 7: Noisy activities and hobbies – normal hearing 
 

 

 

  

 

364

517

Participated Did not participate

Chart 6: Noisy activities and hobbies – abnormal hearing 
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Mowing the lawns was the most frequently reported noisy activity, with band training a close second. 
However, these activities did not return the highest abnormality results. The highest rates of abnormal test 
results and participation in a noisy activity was gaming. This result was disregarded as only four students 
pariticipated in gaming activities, of which one student had an abnormal hearing test result, overstating the 
significance of the abnormality rates.  
 
Burnside High School indicated the highest participation of noisy activities (166 of 378 reported activities), 
followed by Rutherford College (17%) and Northcote College (10%). It was difficult to identify any correlation 
between noisy activity participation and abnormal hearing given the different testing frequency ranges. 
Burnside High School and Rutherford College were tested at the narrow frequency range, whereas Northcote 
College was tested at the wider frequency range.  
 

Tinnitus 
Tinnitus is a perception of sound such as ringing, roaring or hissing which occurs in the absence of an external 
sound source (WHO, 2015). There have been many studies proving the correlation between tinnitus and 
hearing loss, with some saying tinnitus is an early warning symptom for noise-induced hearing loss 
(ACC, 2011). Tinnitus can be acute (temporary) or chronic (ongoing), but generally occurs for short periods of 
time immediately following exposure to loud sounds. Acute tinnitus has also been shown to occur in people 
who use personal listening devices regularly, although this is less prevalent (WHO, 2015).  
 
Temporary tinnitus usually goes away within a few days, but chronic tinnitus can lead to a lack of sleep, 
anxiety, depression and impaired concentration. Similarly to hearing loss, this will impact on the quality of life 
of that individual (WHO, 2015).  
 
In the Survey, 29% of students (253 students) said they had suffered from ringing in the ears. There was no 
difference between the group of students tested at a higher frequency and the group of students tested at a 
lower frequency. The Survey indicated a correlation between students identified as ‘higher risk’ (those who 
listen to music at loud volumes for extended periods of time as above) and ringing in the ears. 36% of students 
in the higher risk category suffered from ringing in the ears, whereas only 26% of students who were not in the 
higher risk category experienced such symptoms. 
 
Of the 253 students with ringing in the ears, only 18% of those students (45 students) were diagnosed with 
abnormal hearing, highlighting the fact that a high proportion of students who supposedly have perfect 
hearing are still suffering from tinnitus symptoms. 
 
The following charts show the difference in participation of noisy activities/hobbies depending on whether 
students have experienced ringing in their ears.  
 

 

 

 

 

 

 

 

 

 

Chart 8: Noisy activities/hobbies – ringing in ear 
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These charts show that although mowing lawns may lead to more abnormal results in the hearing test, band 
training may have a higher correlation with ringing in the ears. 

There has been a lot of debate about hearing loss and tinnitus in musicians (Sivaraj, 2011). In a New Zealand 
study, 20% of youth musicians experienced tinnitus most of the time, and 23% experienced tinnitus some of 
the time. It this study, it was shown that there is a statistically significant relationship between tinnitus and 
hearing loss in both the right and left ear (Sivaraj, 2011). As precaution, students engaging in loud, orchestra or 
band training regularly may consider the use of ear plugs or hearing protection devices. 

 

  

Chart 9: Noisy activities/hobbies – no ringing 
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4. Cost implications 

During 2016, Deloitte Access Economics carried out a Cost of Illness study for the Foundation. This study 
estimated total economic costs attributable to the estimated New Zealand population with hearing loss 
overall. The following analysis updates the relevant costs from the 2016 report and applies these to the 2020 
youth hearing loss cohort aged 10-19 years.1  

Methodological overview 
The costs of youth hearing loss in New Zealand are estimated for the financial year 2020-2021, using a 
prevalence approach to estimate costs. A prevalence approach measures the number of people with hearing 
loss at a point in time and estimates the costs incurred due to hearing loss for a given year.  

The broad types of cost associated with youth hearing loss included in this report are: 

• Direct costs - financial costs to the New Zealand health system, which include the costs of hospital 
services (inpatient and outpatient services), out-of-hospital medical specialists (general practitioners, 
pathology and imaging, and other specialists), other professionals (audiologists and audiometrists), 
pharmaceuticals and over-the-counter medications, and cochlear implants. 

• Indirect costs - financial costs of special aids and modifications, educational services, and interpreter 
and translation services. 

When calculating costs for a total impacted population, additional costs are taken into consideration, such as 
productivity costs (reduced workforce participation, reduced productivity at work, and the value of informal 
care) and other costs (transfer costs, deadweight losses, and reduced economic efficiency). Due to the youth 
focus of this study, these costs are less applicable as youth are typically less active in the workforce. Likewise, 
considerations of research costs are excluded from the analysis below, as these are generally minor and not 
generally attributable to specific age cohorts. 

The cost approaches and figures are sourced from the Deloitte Access Economics (DAE) ‘Social and economic 
costs of hearing loss in New Zealand’ report (2016). In order to update these costs for the scope of this study, 
we have taken the following approach: 

• The basis of direct and indirect costs is based on a prevalence approach, therefore prevalence rates 
identified in the DAE report (2016) have been applied to the population of New Zealand during 2020, 
to estimate current prevalence rates (by gender and age cohorts 10-19). 

• Unit costs identified in the DAE report (2016), have been inflated to 2020 values using the CPI and 
Health index.  

• Per person costs for direct and indirect costs and attribution determined in the DAE (2016) analysis 
have been applied to the updated prevalence youth population. 

Loss of wellbeing implications for youth with hearing loss are discussed qualitatively. International and local 
academic literature has been considered for wellbeing implications, with a focus on mental health, education 
and future employment opportunities. 

Estimated prevalence 
This section estimates the prevalence considerations for youth hearing loss in New Zealand. There is limited 
data for hearing loss in New Zealand, as such the Deloitte Access Economics report (2016) applies global 
audiology hearing loss rates to estimate local prevalence. Stevens et al (2011) considers number of global 
audiology hearing loss studies to build a Bayesian hierarchical model which estimates hearing loss prevalence 
in different geographical regions depending on local characteristics. 

 
1 The Ministry of Health identifies the youth age brackets as years 12- 24 (Ministry of Health, 2002). The estimates for study focus on the 
age cohorts 10-14 and 15-19 to identify cost implications for youth. 
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Table 8: Prevalence rates of youth hearing loss by age, gender and condition severity 

Male youth Mild Moderate Severe Overall  Population 

10-14 2.1% 0.4% 0.02% 2.6% 4,180 

15-19 2.9% 0.6% 0.03% 3.5% 5,432 

Male youth total 2.5% 0.5% 0.03% 3.0% 9,612 

Female youth      

10-14 1.3% 0.2% 0.01% 1.6% 2,427 

15-19 1.8% 0.3% 0.02% 2.2% 3,232 

Female youth total 1.6% 0.3% 0.02% 1.9% 5,659 

Youth Total 2.1% 0.4% 0.02% 2.5% 15,271 

Source: Deloitte Access Economics calculations based on Stevens et al (2011) 

As seen in Table 8, prevalence of hearing loss is higher in males than females in youth and across all age 
brackets. Higher rates of severe cases are more prevalent in males than females. Estimates also indicate youth 
prevalence as approximately 1.6% of total prevalence for 2020.  

The following cost analysis has been calculated based on youth prevalence of 15,271 in 2020. 

Health system costs 
Health system costs include hospital services, GP, specialist and other health professional services and the cost 
of any pharmaceuticals associated with hearing loss. Health system costs are updated from the DAE report 
(2016), which applies a combination of a bottom-up and a top-down approach. 

Hospital services 
Hospital expenditure data in New Zealand includes general public and private hospital admissions, as well as 
outpatient services.  Hospital admissions and outpatient services were calculated as $200,878 and $2,694,751, 
respectively. Total hospital expenditure for hearing loss was defined as the sum of both admitted and non-
admitted patient expenditure. The total hospital service costs for youth are estimated as $2,895,629 for 
2020. 

There is limited data in New Zealand regarding service usage for out-of-hospital medical services, 
pharmaceuticals, research and other health system costs for people with hearing loss.  As such, the estimates 
for these areas of the health system are based on the per person expenditure estimated in Deloitte Access 
Economics (2006, 2016). 

Out-of-hospital medical specialists  
These costs include specialists for hearing services. Out of hospital medical specialists include services 
provided by General Practitioners, pathology and imaging, and other specialists. Total medical specialist costs 
are estimated as $671,282 for youth in 2020. 

Other professionals 
Expenditure on hearing loss services associated with other health professionals includes hearing tests, fitting 
of hearing aids and other services provided by audiologists and audiometrists. This expenditure was calculated 
as the sum of hearing assessments and fitting costs conducted by audiologists and audiometrists. Total costs 
for other professionals are estimated as $7,178,244, for youth in 2020.   

Pharmaceuticals 
Non-prescription medication was the primary type of pharmaceuticals used for children identified in the 
Deloitte Access Economics report (2016). Medication could include antibiotics for middle ear infections, and 
steroids to reduce inflammation. The following pharmaceutical costs are based on an age breakdown reflective 
of the 10-19 age range. Total pharmaceutical costs are estimated as $1,025,429, for youth in 2020.   
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Cochlear implants 
A cochlear implant is surgically fitted electronic device for individuals who have a severe hearing loss or 
deafness. This device assists an individual with a sense of sound or representation of sound in the environment 
(NIDCD, 2016). The cochlear implant is very different from a hearing aid. Hearing aids amplify sounds so they 
may be detected by damaged ears, however cochlear implants bypass damaged portions of the ear and 
directly stimulate the auditory nerve. The estimated cost for cochlear implants for youth is $1,709,302, in 
2020. 

Summary of health system costs 
Total health system costs associated with youth hearing loss in New Zealand are estimated as $13.5 million in 
2020 (Table 9). The largest component was associated with other health professionals ($7.2 million), followed 
by outpatient services ($2.7 million). Cochlear implants represented around 13% of the total health system 
expenditure. It was not possible to allocate cochlear implants to the respective health sectors although this 
would be predominately shared by hospitals, other professionals and out-of-hospital-medical.  

Table 9: Health system costs of hearing loss for youth, 2020 ($) 

Health expenditure sector Total expenditure Expenditure distribution 

Hospital admissions $200,878 1% 

Outpatient services $2,694,751 20% 

Out-of-hospital medical (e.g.  imaging, pathology, 
specialists, GPs) 

$671,282 5% 

Other professionals (audiologists and audiometrists) $7,178,244 53% 

Pharmaceuticals  $1,025,429 8% 

Cochlear implants $1,709,302 13% 

Total expenditure  $13,479,886  

Source: Deloitte Access Economics calculations 

Other financial costs 
Youth with hearing loss can encounter additional financial costs, such as the costs of special aids and 
modifications, educational services, and interpreter and translation services. 

Aids and modifications 
Individuals with hearing loss can use aids and modifications for everyday communication – supporting people 
with hearing loss to remain independent and included in society. Aids and modifications such as hearing aids, 
hearing loops and FM (frequency modulation) or remote microphone systems allow people with hearing loss 
to hear in a wide variety of situations where they would otherwise not be able to.  The estimated cost for aids 
and modifications for youth is $649,293, in 2020. 

Education services 
The Government provides direct funding to support New Zealand Sign Language in children. This includes sign 
language support for schools, such as sign language tutors. The estimated cost for educations for youth is 
$107,654, in 2020. 

Interpreter and translator services 
There is limited data to identify the use of interpreter or translator services in NZ. The breakdown of service 
use is identified in the Deloitte Access Economics (2016) report, including number of people using these 
services, the total time services were used by each person, and the cost of services.  The estimated cost for 
interpreter and translator services for youth is $30,788, in 2020. 
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Table 10: Other financial costs of hearing loss for youth, 2020 ($) 

Other financial costs Total expenditure Expenditure distribution 

Aids, equipment and modifications $649,293 82% 

Education services $107,654 14% 

Interpreter and translator services $30,788 4% 

Total expenditure  $787,735  

Source: Deloitte Access Economics calculation 

Total cost of youth hearing loss 
The prevalence of youth with hearing loss in 2020 is estimated as 15,271 people. A summary of associated 
costs is presented in Table 11, below. 

Table 11: Total costs of hearing loss for youth, 2020 ($) 

Health expenditure sector Total expenditure Per person ($) 

Health system costs  $13,479,886 $883 

Other financial costs $787,735 $52 

Total $14,267,621 $934 

Source: Deloitte Access Economics calculations. 

  



 

 

 
23 

5. Longer-term implications  

If youth hearing loss is left unaddressed, the health system costs summarised in the previous section are only a 
small portion of economic costs. The data available for this report would not be appropriate or adequate for 
estimating a “lifetime” cost of hearing loss for youth, but research does strongly support the value of early 
intervention – if unaddressed, youth with hearing loss are at greater risk of enduring lifetime economic losses 
and loss of wellbeing. This section looks at the loss of wellbeing as a narrative and in relation to long-term 
impacts of youth with hearing loss.  

These longer-term implications have been presented in a qualitative form, based on a literature review of 
youth hearing loss and wellbeing – mental health, education, and future employment opportunities. Youth or 
adolescent hearing loss and wellbeing research is limited. As such, the following discussion takes a broad view 
of hearing loss and wellbeing. Also note, literature often does not distinguish the varying degrees of wellbeing 
for pre-lingual (lost hearing before 3 years old) and post-lingual (lost hearing after 3 years old) cohorts.  

Mental Health 

A physical disability, such as hearing loss, affects many parts of a person’s wellbeing, including mental health. 
According to Theunissen et al. (2011), hearing-impaired children reported more symptoms of depression than 
their peers. The DSM-IV criteria identify depressive disorders as “mental illnesses characterised by a profound 
and persistent feeling of sadness or despair and anhedonia”. The risk for children to develop major depressive 
disorders is relatively low, however this risk substantially increases in adolescence.  

Research showed the severity of hearing loss, socioeconomic status, gender, and age were unrelated to the 
level of depressive symptoms. However, attending mainstream schools or using exclusively speech for 
communication were related to fewer depressive symptoms. Study results showed depressive symptoms 
differed between hearing and hearing-impaired groups. For hearing-impaired children, the cognitive aspects 
(coping) and the affective aspects (mood states) of emotional functioning contributed separately to the 
prediction of depressive symptoms. For hearing children, adequate coping skills prevented the development of 
negative mood states and consequently depressive symptoms (Theunissen et al.,2011). 

There are concerns that childhood hearing loss is associated with impaired language development, which is 
related to later onset of mental health disorders. However, there is very little research examining the linkages 
between hearing loss, language development, and mental health in children. An alternate explanation looks at 
the context of children reaching adolescence. This stage of life has rapid and major developmental changes in 
physical, emotional, cognitive, and social aspects – with expectations of hearing loss adding to the stress of 
adolescence (Hogan, Shipley, Strazdins, Purcell, & Baker, 2011).  

Theunissen et al. (2011) and Hogan et al. (2011) both note that youth who suffer from early language 
impairments are likely to face threats to mental health in adulthood.  

Education 

On occasions where children are diagnosed with hearing loss prior to starting school, frequently their language 
skills are lag around 12 months behind their peers. There is a risk of long-term consequence of language delay 
as hearing, language and reading skills are strongly connected (Hogan et al., 2011).  

The Hogan et al. (2011) literature review found that speech, language, and educational indicators were lower 
for children with hearing problems than children without hearing problems. Assessments provided by parents 
of children with hearing problems reported their children were more hyperactive, demonstrated more 
problematic emotional and conduct behaviours, and experienced more peer conflict, when compared with 
other children. However, findings suggest this problematic behaviour occurs where children could not 
understand what was being said to them or asked of them in a specific social setting. Furthermore, 
hyperactivity could be explained by a child who cannot understand or hear what is happening around them 
and becoming bored, distracted or have trouble joining in an activity.  
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Hogan et al. (2011) discusses the need for children with hearing loss to access appropriate technology and 
early intervention services due to risks of not developing adequate communication skills, which places them at 
risk of educational failure, mental health disorders (anxiety and depression), and subsequent long-term socio-
economic disadvantage.  

Early diagnosis and intervention for youth hearing loss, could improve education outcomes and improve the 
outlook of future employment for those with hearing loss.  

Future employment opportunities  

Hearing loss can have consequences in the workplace and may ultimately have economic implications for 

people affected with hearing loss and their families (Jung & Bhattacharyya, 2012).  

An American study by Jung & Bhattacharyya (2012) concludes adults with hearing loss are more likely to be 
unemployed and on average earn significantly less wage income than adults without hearing loss. Other 
studies support the association between hearing loss and decreased income. The study of Swedish workers 
found nearly one third of this population described problems with tinnitus, hearing, or both on self-reported 
surveys. In this study, respondents who endorsed difficulties with hearing also tended to self-report lower 
socio-economic status (Hasson, Theorell, Westerlund, Canlon, 2010). Similarly, a comparison between two 
large cross-sectional studies carried out in Norway demonstrated that lower socioeconomic status, as 
measured by education level and type of work, is associated with hearing loss (Helvik, Krokstad, Tambs, 2009). 

A local study released by the Ministry of Social Development analyses the effects of disability on employment 
and benefit receipt (Jensen et al., 2005). The 2001 Disability Survey provided key statistics for this study, with 
data points informing analysis for the six key disability types, for disability populations aged 18-64 years: 

• Hearing disability (partial or total deafness)  

• Vision disability (partial or total blindness) 

• Restricted mobility (mobility and strength limitations) 

• Restricted co-ordination/ dexterity (dexterity and agility limitations) 

• Learning/memory disability (learning and memory problems, need for support from others, difficulty 
in speaking, intellectual) 

• Psychological/psychiatric disability (long-term emotional, psychiatric or psychological condition, 
difficulty with communicating, socialising, everyday things) 

Findings show those with a hearing disability had a higher likelihood of being in the labour force, and in all 
types of employment, than all other disability sub-populations. According to this study approximately 62.9% of 
people with hearing disabilities are employed (33.3% part-time, 29.6% full-time), and 24.7% of people with a 
hearing disability received benefit payments.  

Within this study, the hearing disability cohort showed 62.9% were employed, 33.3% of this cohort were in 
full-time employment and 29.6% employed part-time. The severity of hearing loss showed a variation in 
employment outcomes (full-time, part-time), total employment varied across hearing severities between 54% 
and 66%.  

Full-time employment was most impacted by severe hearing impairments at 15.7% full-time employment, 
while deafness expressed the highest level of full-time employment (51.5%). This was 20.5% higher than the 
minor hearing loss (31%). The relationship between full-time employment outcomes and severity of hearing 
disability does not show a clear gradient with respect to severity.  
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6. Next steps 

Early Days of the Programme 
This report provides a snapshot of results from the Foundation’s 2020 year-nine screening programme, which 
follows a 2019 pilot. To date, only 11 of New Zealand’s more than 350 secondary schools have been involved 
in the study. 

The results so far support the need to continue with the programme – both to increase coverage and the 
opportunity for secondary students to be screened, and to continue to raise awareness about safe listening 
habits. The results also suggest it will be important to use the broader 500 Hz – 8000 Hz frequency range 
consistently because it is more likely to identify students who may need interventions to mitigate or address 
hearing loss. 

Programme for 2021 
The Foundation plans to continue its research with a 2021 Hearing Screening & Make Listening Safe 
Programme. 

Currently, there are 15 schools booked in for screening across New Zealand in 2021, with a target of 21 schools 
by the end of the year. If the Foundation meets its target, this could result in as many as 2,000 13- and 14-year 
olds being screened over the year. The 2021 programme will test all students at the wider frequency range of 
500 Hz – 8000 Hz. 

As part of the new programme, the Foundation will also provide each child with a Make Listening Safe 
Education pack, which will help to educate children on the risks of unsafe listening habits. 

Further research in this area will support the importance of hearing loss screening of adolescents and help to 
educate New Zealanders about the importance of preventing hearing loss. 
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Appendix A: Methodology 

Screening and survey approach 
The Foundation visited eight schools from February to October 2020 and screened year-nine students for 
hearing loss. The aim of the screening was to determine if any of the students had hearing issues at that time, 
but also to understand the demographics and listening habits/hobbies of the students to determine any 
correlation between the two. As such, the screening process was a combination of medical testing and a 
questionnaire. 

The students from Rotorua Lakes High School, Wellington College and Northcote College were administered a 
hearing screening of 250 and/or 500Hz through to 8000Hz in both ears, using screening audiometry to assess 
their baseline hearing levels. Rutherford College, Glenfield College, Lynfield College, Burnside High School and 
Queen Charlotte College were administered a hearing screening of 250 and/or 500Hz through to 4000Hz in 
both eras. Otoscopy was performed to examine the ear canal for any obstruction (e.g., wax) and the condition 
of the eardrum, which can indicate inflammation, scarring or middle ear infections and referrals were made to 
school nurse to the pupil’s GP where necessary. If a student’s ear canal was obstructed by wax that student 
would not be tested for their hearing. Only 1% of students had obstructed ear canals in one or both ears, 
resulting in 18 students being removed from the survey results. Pure tone audiometry uses an audiometer to 
play a series of tones through headphones in each ear, separately. The tones vary in pitch (measured along a 
sound frequency spectrum of 250 or 500 to 8,000 Hertz) and loudness (measured in decibels, from -10 to 110). 
For most pupils, testing began at 500 Hz, because this frequency is easily heard by most and has the greatest 
test-retest reliability. The frequency sequence used by Life Unlimited for pure-tone threshold search testing 
was at 250, 500, 1,000, 2,000, 4,000, 8,000 and 1,000 (repeat), 500 Hz. 

The pre-screening questionnaire recorded demographic data including age, gender, ethnicity and family 
history of hearing impairment, medical history of Ear/Nose/Throat infections and lifestyle factors (e.g. 
regularly listening to music on high volume for long hours, participating in noisy activities/hobbies). The 
questionnaire was administered in a quiet room by the screening technician at the screening venue within the 
school premises (as designated by the school administration). The data was compiled on Excel sheets and was 
forwarded to the Foundation research office for analysis at regular intervals. 

Survey results – exclusion 
In the portion of the survey relating to noisy hobbies and activities, only 3% of students specifically said one of 
their noisy activities / hobbies was listening to music. This was despite 49% reporting in a separate question 
that they listen to music for more than one hour. We have therefore chosen to exclude listening to music as a 
noisy activity / hobby for the purposes of our analysis of activities / hobbies, as we do not expect the 3% figure 
to be meaningful. Nevertheless, personal listening devices and unsafe listening practices are known to have an 
impact on youth hearing (WHO, 2017), and precautionary measures need to be taken when using such devices. 
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Appendix C: Data by school 

Demographics 

Table 12: School location and decile 

School Region Decile # Students 

Rotorua Lakes High School Rotorua 5 39 

Wellington College Wellington 10 30 

Northcote College Auckland 7 85 

Rutherford College Auckland 5 213 

Glenfield College Auckland 6 87 

Lynfield College Auckland 6 86 

Queen Charlotte College Tasman 6 42 

Burnside High School  Canterbury 8 299 

Total    881 

 

Table 13: Gender  

School Female Female 
proportion 

Male Male 
proportion 

Other Other 
proportion 

Rotorua Lakes High School 19 49% 20 51% 0 0% 

Wellington College 0 0% 30 100% 0 0% 

Northcote College 37 44% 46 54% 2 2% 

Rutherford College 113 53% 100 47% 0 0% 

Glenfield College 37 43% 49 56% 1 1% 

Lynfield College 43 50% 42 49% 1 1% 

Queen Charlotte College 18 43% 24 57% 0 0% 

Burnside High School  135 45% 160 54% 4 1% 

Total 402  471  8  
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Findings 

Table 14: Abnormal/normal hearing 

School ABN ABN % N N %  

Rotorua Lakes High School 18 46% 21 54% 

Wellington College 7 23% 23 77% 

Northcote College 31 36% 54 64% 

Rutherford College 20 9% 193 91% 

Glenfield College 14 16% 73 84% 

Lynfield College 3 3% 83 97% 

Queen Charlotte College 6 14% 36 86% 

Burnside High School  13 4% 286 96% 

Total 112  769  

 

Table 15: Ringing in the ears 

School Ringing Ringing % No ringing No ringing % 

Rotorua Lakes High School 11 28% 28 72% 

Wellington College 7 23% 23 77% 

Northcote College 26 31% 59 69% 

Rutherford College 59 28% 154 72% 

Glenfield College 44 51% 43 49% 

Lynfield College 23 27% 63 73% 

Queen Charlotte College 20 48% 22 52% 

Burnside High School  63 21% 236 79% 

Total 253  628  

 

Correlation between volume and time spent listening to music (by school) 

Table 16: Rotorua Lakes High School 

Time per day Low 
volume 

Medium 
volume 

Max 
Volume 

<1 hour 4 9 0 

2-3 hours 3 6 2 

3-4 hours 0 3 0 

4-5 hours 0 4 0 

5-6 hours 0 0 0 

6-7 hours 0 1 0 

7+ hours 0 1 0 

Other 2 4 0 

Total 9 28 2 
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Table 17: Wellington College 

Time per day Low 
volume 

Medium 
volume 

Max 
Volume 

<1 hour 2 9 2 

2-3 hours 0 9 0 

3-4 hours 0 4 0 

4-5 hours 0 2 0 

5-6 hours 0 1 0 

6-7 hours 0 0 0 

7+ hours 0 1 0 

Other 0 0 0 

Total 2 26 2 

 

Table 18: Northcote College 

Time per day Low 
volume 

Medium 
volume 

Max 
Volume 

<1 hour 2 26 1 

2-3 hours 1 14 0 

3-4 hours 1 12 1 

4-5 hours 0 7 2 

5-6 hours 0 5 0 

6-7 hours 0 3 0 

7+ hours 0 3 2 

Other 1 3 1 

Total 5 73 7 

 

Table 19: Rutherford College 

Time per day Low 
volume 

Medium 
volume 

Max 
Volume 

<1 hour 20 57 6 

2-3 hours 4 37 6 

3-4 hours 2 18 1 

4-5 hours 3 12 1 

5-6 hours 1 6 3 

6-7 hours 0 3 0 

7+ hours 0 2 4 

Other 9 14 4 

Total 39 149 25 
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Table 20: Glenfield College 

Time per day Low 
volume 

Medium 
volume 

Max 
Volume 

<1 hour 9 30 3 

2-3 hours 0 17 5 

3-4 hours 1 4 2 

4-5 hours 1 2 2 

5-6 hours 0 4 1 

6-7 hours 0 3 1 

7+ hours 1 0 0 

Other 0 1 0 

Total 12 61 14 

 

Table 21: Lynfield College 

Time per day Low 
volume 

Medium 
volume 

Max 
Volume 

<1 hour 11 32 1 

2-3 hours 4 13 2 

3-4 hours 0 8 2 

4-5 hours 1 2 0 

5-6 hours 0 1 0 

6-7 hours 0 2 1 

7+ hours 0 1 0 

Other 3 2 0 

Total 19 61 6 

 

Table 22: Queen Charlotte College 

Time per day Low 
volume 

Medium 
volume 

Max 
Volume 

<1 hour 7 14 0 

2-3 hours 0 6 1 

3-4 hours 0 1 2 

4-5 hours 0 3 1 

5-6 hours 1 0 0 

6-7 hours 0 0 0 

7+ hours 0 0 1 

Other 1 2 2 

Total 9 26 7 
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Table 23: Burnside High School 

Time per day Low 
volume 

Medium 
volume 

Max 
Volume 

<1 hour 43 86 2 

2-3 hours 9 52 4 

3-4 hours 3 25 3 

4-5 hours 4 11 1 

5-6 hours 3 11 2 

6-7 hours 0 4 4 

7+ hours 2 6 3 

Other 7 14 0 

Total 71 209 19 
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