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Summary  

Hearing loss in older people is a major public health problem with significant health impacts.  UK 
studies, albeit with small study populations, have estimated that 40% of 55 – 74 year olds 
experience mild hearing loss (25 – 40dB) in at least one ear and that 11% of this age group will 
experience hearing loss ≥35dB.   

There are a number of simple screening tools which may increase identification.  However, the 
more extensively studied tests (for example the whisper test at two feet and questionnaire 
based approaches) do not appear to have both positive and negative predictive values of 
sufficient reliability and could result in a large proportion of people with false positive results 
being referred for evaluation.  Conversely, tests which appear to have improved performance 
characteristics (for example the watch tick test) have not been extensively studied.  A United 
States Preventive Services Task force (USPSTF) systematic review found that there is a lack of 
evidence on the; optimum approach to screening in terms of the type of test to be used, 
severity of hearing loss to target, age of the population to be screened, frequency of screening 
and where screening should be undertaken.  

Despite the high prevalence of hearing loss and many effective options for amplification, 
only 10 to 20 percent of those with hearing loss have ever used hearing aids, and 20 to 29 
percent of patients who have used hearing aids at some point stop using them. 
 
Patients often experience dissatisfaction with hearing aids due to their; appearance, 
background noise, discomfort, difficulty handling, and unmet expectations regarding effects 
on hearing impairment. A recent Cochrane Review found that there is a lack of evidence on 
take up of hearing aids even when additional interventions, aimed at improving or encouraging 
hearing aid use, are provided. There is also a lack of standardisation on how usage is measured. 

Screening has not been shown to provide any hearing related improvement in quality of life in 
comparison to hearing loss identified in other ways.  Older people are often reluctant to attend 
for screening and those that do and receive hearing aids, often do not use them for any length 
of time.   

Screening for hearing loss in older people is not supported by the evidence published since 
2009. This does not mean that the evidence does not identify hearing loss in the elderly as a 
major public health problem.   Further research in the UK is required before screening can be 
recommended in the UK.  It has been suggested that a large scale Randomised controlled Trial 
(RCT) of screening for hearing impairment 35+ dB hearing impairment or poorer should be 
undertaken within the 55 – 74 age group. This may provide the point of departure for further 
discussion of research priorities.   

1 Introduction 

This paper reviews published evidence up to December 2012 and additional papers in 2014, on 
screening for hearing loss in adults (over 50 years of age), to appraise the viability, effectiveness 
and appropriateness of a screening programme for adult hearing loss against the UK National 
Screening Committee (NSC) criteria.1  
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The rationale for screening is that although hearing loss is common in older adults, individuals 
may not realise that they have hearing loss because symptoms are relatively mild or progress 
slowly. They may perceive hearing loss but not seek treatment for it, or they may have difficulty 
recognising or reporting hearing loss due to other problems. Once someone is identified as 
having a hearing loss they can then be referred for treatments to address the deficiency. 

The NSC policy is not to screen for hearing loss in adults. This was agreed in 2009 based on a 
systemic review of the evidence.2  It was considered that acquired hearing loss remains a 
significant public health issue, with many affected individuals remaining untreated or only 
seeking treatment at a late stage when the efficacy of intervention may be compromised. 
However, it was felt that there were several research questions to be answered before a  
screening programme could be recommended.  These were: 

 the need for a prospective RCT of one and two stage hearing screening to identify 
bilateral 35+ dB HL hearing impairment in 60 to 70 year old people,  

 a trial of simple, low cost , audiometric screening devices,  

 a prospective pilot of hearing screen triage to identify people who should be referred for 
and benefit from audiological assessment and provision of hearing aids in a local setting,  

 a trial of alternatives to audiometric screening devices,  

 a workforce review to identify the organisational costs of introducing a screening 
service, 

 modelling different screening programmes and their including costs.   

For this update a literature review was carried out in December 2012 looking at English language 
literature published 01/01/2009 to 01/12/2012. Papers before 2009 were not included as 
evidence because these had been considered in the previous review. Earlier changes were 
included where they provided background information. Additional papers published between 
2012 and  2014 are also included.  

2 The Condition 

2.1 The condition should be an important health problem  

2 2. The epidemiology and natural history of the condition, including 

development from latent to declared disease, should be adequately 

understood and there should be a detectable risk factor, disease marker, 

latent period or early symptomatic stage 

Hearing loss exists when there is diminished sensitivity to the sounds normally heard. There is 
no universal definition for hearing loss because frequency and intensity thresholds vary 
depending on the reference criteria used.  
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The WHO definition 

 Mild/Slight 26-40dB  

 Moderate 41-60dB  

 Severe 61-80dB  

 Profound 81 dB or more 

Deafness is defined audiologically where a person is unable to understand speech in the 
presence of amplification of thresholds greater than 90dBHL. Total deafness is when no sounds 
at all, regardless of amplification or method of production, are heard.  

 There is often discordance between objectively measured deficits in tonal perception and 
subjective perceptions of hearing problems. This means that people reporting hearing difficulty 
often have normal hearing tests and vice versa.  

How hearing works 

Sound waves enter the ear and cause the eardrum to vibrate. These vibrations are passed to the 
three small bones (ossicles) inside the middle ear. The ossicles amplify the vibrations and pass 
them on to the inner ear where tiny hair cells inside the cochlea move in response to the 
vibrations and send a signal through the auditory nerve to the brain. A person with normal 
hearing perceives sounds at frequencies between 20 and 20,000 Hz. Frequencies between 500 
and 4000 Hz are most important for speech processing. 

Types of hearing loss 

There are three main types of hearing loss: 

 conductive hearing loss – where sounds are unable to pass, as they would normally, 
from the outer to inner ear. The hearing loss is typically mild to moderate, and does not 
result in total deafness. This disorder is usually  treatable. It is often as the result of a 
blockage such as earwax, glue ear due to a build-up of fluid , a perforated ear drum or a 
disorder of the hearing bones, 

 sensori-neural hearing loss – the sensitive hair cells either inside the cochlea or the 
auditory nerve are damaged, most commonly  naturally through ageing, or as a result of 
injury,  

 mixed hearing loss – it is possible to get both types of hearing loss at the same time.  

The most common cause of hearing loss in older adults is presbycusis or the progressive loss of 
the ability to hear high frequencies with increasing age. It is a type of sensori-neural hearing loss 
involving degeneration of the cells of the Organ of Corti.  The hearing loss associated with 
presbycusis is typically gradual, progressive, and bilateral. The disease initially affects the higher 
frequencies before progressing to the lower frequencies. Many speech sounds are high 
frequency sounds, which mean that even a mild loss in these frequencies can greatly impair 
speech understanding. For these reasons, an elderly patient with presbycusis will typically 
complain first that they cannot understand people’s speech, not necessarily that they cannot 
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hear speech. It is estimated that 25% of people aged 65-75 and 70 to 80% aged over 75 years 
suffer from presbycusis. Presbycusis is a long-term condition. 

Noise is the next most common cause of hearing problems. Noise-induced hearing loss (NIHL) is 
a sensorineural hearing deficit that begins at the higher frequencies (3.000 to 6.000 Hz) and 
develops gradually as a result of chronic exposure to excessive sound levels. As noise damage 
progresses, damage spreads to affect lower and higher frequencies. Hearing loss can be 
inherited. Both dominant and recessive genes exist which can cause mild to profound 
impairment. 

A variety of illnesses and exposures can also cause hearing loss including: infections such as 
measles, meningitis, mumps, HIV/AID and neurological disorders. Prematurity increases the risk 
of hearing impairment.  Some drugs can also cause hearing impairment and irreversible damage 
to the ear such as gentamicin, some diuretics and aspirin. Metals including lead, solvents and 
toluene also can be ototoxic and may have an additive effect combined with noise.  

Prevalence 

Prevalence of hearing loss depends on the definition used. Population-based studies in adults 
over 50 years of age identified prevalence ranges from 20 to 40% and in those over 80 years of 
age, depending on the population evaluated and the criteria used to define hearing loss, over 
80%.3 In a prospective study of 3755 adults ages 48 to 92 years without hearing loss at baseline  
the prevalence of hearing loss was 45.9% which increased with age (odds ratio =1.88 for 5 years) 
and was greater for men than women after adjusting for age, educational attainment, noise 
exposure and occupation.  Hearing loss was defined as loss greater than 25dB in the worse ear.3  
 
Davis estimated that in a population of 55 to 74 year olds 40% had a hearing impairment at 25 
dB hearing level in one ear and 27% in both ears, 11% had a bilateral hearing impairment at 
35dB and 12 %  had a hearing problem that caused moderate or severe worry, annoyance or 
upset. Also, in a population of 31,793 people, 31.6% of 55 to 74 year olds had any hearing 
difficulty and over 46% in people over the age of 74.4  
 
Health impact 
 
Hearing loss can have a major impact on both quality of life and ability to function in older 
adults. Individuals with hearing loss may have difficulty with speech discrimination, participation 
in social activities, ability to enjoy music and localization of sounds.5  Hearing loss is associated 
with increased emotional dysfunction, depression, and social isolation6,7 and dementia. Gurgel 
et al in 2014 suggest that elderly individuals with hearing loss have an increased rate of 

developing dementia and more rapid decline.
8
 Older adults with moderate to severe hearing loss 

are more likely to experience impaired activities of daily living compared with those with mild or 
no hearing loss. Left untreated, these effects can become an ongoing contributor to the decline 
of health with age. Using WHO terminology, hearing loss ranks third after depression and other 
unintentional injuries as a leading cause of years lived with disability (YLDs) in adults.   
 

 
Conclusion  
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Hearing loss over 35dB in older people is a major public health issue with a prevalence of some 
40% of the population aged 55 to 74 years and nearly 50% over 75 years. This has major health 
and social impacts.  

2.3. All the cost-effective primary prevention interventions should have 

been implemented as far as practicable 
 

Some degree of sensory presbycusis is inevitable. The deterioration can be reduced to some 
extent by avoidance of hazardous noise exposure or the use of suitable hearing protection. The 
effects of noise accumulate over a lifetime. Legislation is now in place regarding occupational 
noise. Leisure noise from concerts and clubs is also regulated.  A 2012 Cochrane database 
systematic review9 assessed the effectiveness of non-pharmaceutical interventions for 
preventing occupational noise exposure or occupational hearing loss compared to no 
intervention or alternative interventions. They found low quality evidence that implementation 
of stricter legislation can reduce noise levels in workplaces. Even though case studies showed 
that substantial reductions in noise levels in the workplace can be achieved, there are no 
controlled studies of the effectiveness of such measures. The effectiveness of hearing protection 
devices depends on training and their proper use. The systematic review found very low quality 
evidence that the better use of hearing protection devices as part of hearing loss prevention 
programmes reduces the risk of hearing loss. For other programme components no effect was 
found. The review suggests that better implementation and reinforcement of hearing loss 
prevention programmes is needed as is better evaluation of technical interventions and their 
long-term effects.9  
The main cause of hearing loss is age which is not amendable to primary prevention.  
 
Conclusion 

One systematic review found low quality evidence that better of hearing protection devices and 

stricter legislation reduces the risk of hearing loss.  

3 The Test 

3.1. There should be a simple, safe, precise and validated screening test. 

An audiometric assessment tests the ability to hear sounds. Sounds vary based on their loudness 
(intensity) and the speed of sound wave vibrations (tone). 

Intensity of sound is measured in decibels (dB): 

 A whisper is about 20 dB 
 Loud music (some concerts) is around 80 - 120 dB 
 A jet engine is about 140 - 180 dB 

Tone of sound is measured in cycles per second (cps) or Hertz: 

 Low bass tones range around 50 - 60 Hz 



7 
 

 Shrill, high-pitched tones range around 10,000 Hz or higher 

The normal range of human hearing is about 20 Hz - 20,000 Hz. Human speech is usually 500 - 
3,000 Hz. 

Formal audiometric testing is used to diagnose hearing loss and   
 
screening tests aim to identify those who should undergo a full audiometric evaluation.  
Screening tests should; provide a reasonable assessment of risk for a disease or disorder to limit 
unnecessary referrals and missed cases, be easy and quick to administer, be reproducible, be 
minimally invasive and not cause harm, be reasonably cheap and not cause stigma. It should be 
clear at what age and for whom screening test are relevant and how often they should be 
administered.  The lack of a test with these characteristics was identified as an obstacle to 
screening in the last review. 
 
Approaches to screening for hearing loss have included: 
 

 clinical screening tests for hearing impairment such as testing whether the person can 
hear a whispered voice, a finger rub, or a watch tick at a specific distance,  

 perceived hearing loss or hearing-associated problems can be assessed by asking a 
single question (e.g., “Do you have difficulty with your hearing?”) or with a more 
detailed questionnaire. The Hearing Handicap Inventory for the Elderly-Screening (HHIE-
S) is the most commonly used questionnaire which has been considered for screening 
purposes. It is a 10-item self-administered questionnaire that assesses social and 
emotional factors associated with hearing loss and requires about two minutes to 
complete,9  

 the AudioScope which is a handheld screening instrument consisting of an otoscope 
with a built-in audiometer. It assesses the ability of patients to hear sounds of 20, 25, 
and 40 dB at frequencies of 500, 1000, 2000, and 4000 Hz and requires approximately 
90 seconds to administer.10 

A systematic review of the evidence on screening for hearing loss in adults, undertaken in 2011 
by the Oregon Evidence-based Practice Centre on behalf of the U.S. Preventive Services Task 
Force included twenty studies evaluating the diagnostic accuracy of tests for identifying hearing 
loss in older adults. The systematic review included studies addressing: whispered voice test, 
watch tick, a single question, a questionnaire (HHIE-S), or a handheld audiometric device.11 

 
For detection of >25 or >30 dB hearing loss, four studies (one good-quality) found that the 
whispered voice test at 2 feet was associated with a median positive likelihood ratio (PLR) of 5.1 
(range, 2.3 to 7.4) and median negative likelihood ratio (NLR) of 0.03 (range, 0.007 to 0.73) and 
a sensitivity of 0.47 to 1 and specificity of 0.80 to 0.87. 
 
For detection of >25 dB hearing loss, six studies (four good-quality) found that a single question 
was associated with a median PLR of 3.0 (range, 2.4 to 3.8) and median NLR of 0.40 (range, 0.33 
to 0.82). Sensitivity 0.27 to 0.78 and specificity 0.67 to 0.89. 
 
Four good-quality studies found that the HHIE-S (based on a cut-off score of 8) was associated 
with a median PLR of 3.5 (range, 2.4 to 11) and median NLR of 0.52 (range, 0.43 to 0.70). 
Sensitivity 0.32 to 0.66 specificity 0.84 to 0.97. 
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For detection of >40 dB hearing loss, three studies (two good-quality) found that the 
AudioScope (based on ability to hear tones between 500 and 4000 Hz at 40 dB) was associated 
with a median PLR of 3.4 (range, 1.7 to 4.9) and median NLR of 0.05 (range, 0.03 to 0.08). 
Sensitivity 0.94 to 1 and Specificity 0.42 to 0.80.  
 
In the same USPSTF report a direct comparison of different types of screening tests, one good-
quality study found that the watch tick and finger rub tests were associated with similar median 
negative likelihood ratios (NLRs) but substantially stronger median positive likelihood ratio 
(PLRs) compared with the whispered voice test or a single screening question.  However, both 
tests had only been evaluated in one study and the review concluded that further studies were 
required to establish their characteristics.  
 
Regarding questionnaire based screening, three studies showed a trade-off between lower 
sensitivity and higher specificity for the HHIE-S compared with a single screening question, 
resulting in somewhat stronger PLRs and weaker NLRs. However the pooled estimate (table 1 
below) for both tests showed only a marginal difference between these two tests.   
 
Two studies found that the AudioScope was associated with stronger NLRs compared with the 
HHIE-S, with relatively small differences in PLR estimates.  This can be seen most clearly when 
the two tests are compared at >40dB hearing loss. 



9 
 

Table 1: test performance adapted from the USPSTF Screening for Hearing Loss in Older Adults 

Screening tests Number of studies, 
References 

Positive likelihood ratio Negative likelihood ratio  

>25 or >30 dB hearing loss  
Indicative Positive Predictive 
Value based on prevalence of 

~25%* 

Indicative Negative 
Predictive Value based on 

prevalence of ~25 %* 

Whispered voice test Four Median: 5.1 
Range: 2.3-7.4 

Median: 0.03 
Range: 0.007-0.73 

62% 99% 

Finger rub test One 10 (95% CI, 2.6-43) 0.75 (95% CI, 0.68-0.84) 77% 80% 

Watch tick test One 70 (95% CI, 4.4-1120) 0.57 (95% CI, 0.49-0.66) 96% 84% 

Single-question screening Six Median: 3.0 
Range: 2.4-3.8 

Median: 0.40 
Range: 0.33-0.82 

50% 88% 

Screening questionnaire (Hearing Handicap in 
the Elderly-Screening

*
) 

Four Median: 3.5 
Range: 2.4-11 

Median: 0.52 
Range: 0.43-0.70 

54% 85% 

Handheld audiometric devices Two 3.1 (95% CI not 
calculable)  
5.8 (95% CI, 3.4-9.8) 

0.10 (95% CI not 
calculable)  
0.40 (95% CI not 
calculable) 

51% 
 

66% 
 

97% 
 

88% 
 

>40 dB hearing loss 
Indicative Positive 

Predictive Value based on 
prevalence of ~11%* 

Indicative Negative 
Predictive Value based on 

prevalence of ~11%* 

Single-question screening Three Median: 2.5 
Range: 2.1-3.1 

Median: 0.26 
Range: 0.13-0.41 

46% 
 

92% 
 

Screening questionnaire (Hearing Handicap in 
the Elderly-Screening

*
) 

Five Median: 3.1 
Range: 2.1-4.5 

Median: 0.43 
Range: 0.26-0.70 

51% 
 

87% 
 

Handheld audiometric devices Three Median: 3.4 
Range: 1.7-4.9 

Median: 0.05 
Range: 0.03-0.08 

53% 
 

98% 
 

 

* Approximate UK prevalence based on values reported in 55 – 74 year old population 

http://www.ncbi.nlm.nih.gov/books/NBK53861/table/ch3.t6/?report=objectonly#__pp_ch3_tfn11
http://www.ncbi.nlm.nih.gov/books/NBK53861/table/ch3.t6/?report=objectonly#__pp_ch3_tfn11
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As can be seen from table 1, in the whispered voice test and the audiometric device, the 
performance of the tests evaluated in the systematic review negative results appear more reliable 
than positive test results.  For example a negative screening result based on a handheld audiometric 
device or the whisper test at two feet at may be useful for ruling out hearing loss at >40 dB or >25 - 
>30 dB respectively.  However when applied to population prevalence estimates the positive 
predictive values suggest that the tests  would result in a large proportion of people with false 
positive results being referred for further assessment.  The tests with the highest positive predictive 
values, the finger rub and watch tick tests were the least extensively studied.   
 
The systematic reviewers found that a major challenge in interpreting the studies of diagnostic 
accuracy is that studies used different thresholds and criteria to define hearing loss. Choices 
regarding which screening test to use also depend in part on factors other than diagnostic accuracy, 
such as cost or convenience. For the whisper test, an important consideration is the need for 
clinicians to administer the test in a standardised and consistent fashion.12 Although the finger rub 
and watch tick tests may be easier to standardise, more studies were considered necessary to clarify 
their diagnostic accuracy, as both were only evaluated in one study.12 Only four studies were 
population based and four from community or primary care settings. The rest recruited from high 
risk population or audiology clinics thus making the results less generalisable to a UK population 
based screening scenario. None were looking at a screening population in the UK. The reviewers 
identified as the most common methodological problem the lack of information on the enrolment 
criteria. 
 
More generally, the clinical value of screening at the milder end of the spectrum of hearing loss (25 
to 40 dB) might be questioned as the only trial showing benefits of hearing aids enrolled patients 
with screening-detected >40 dB hearing loss.11   

Conclusion 

A number of candidate screening tests have been evaluated in a systematic review of screening test 
accuracy undertaken by the USPSTF.  At present a test with both positive and negative predictive 
values of sufficient reliability for screening has not been identified.   
 

3.2. The distribution of test values in the target population should be known 
and a suitable cut-off level defined and agreed. 
There is no clear consensus on what level of objective hearing loss screening should occur. Studies 
have ranged from 25 dB to over 40dB.  The clinical relevance of detection at 25 to 40dB hearing loss 
is uncertain.  

The 2007 HTA study suggested that the cut off for screening should be>35 dB in the 55 to 74 year old 
population.  The study concluded that this required further exploration in large scale studies of 
hearing screening4. 

3.3. The test should be acceptable to the population 
There are no RCTs or studies on potential harms of screening or acceptability to the population.  
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3.5. There should be an agreed policy on the further diagnostic investigation 
of individuals with a positive test result and on the choices available to those 
individuals 

The British Academy of Audiology published guidelines in 2009 on the direct 

referral to audiology services of adults with hearing loss for treatment when 

a case has been identified during clinical care and provided there are no 

contraindications for direct referral. The guidelines did not consider 

requirements of screen detected cases.13  However there may be little 

difference, in terms of diagnostic process, between a clinically identified 

population and a screen detected population.4 The Treatment 

4.1. There should be an effective treatment or intervention for patients 

identified through early detection, with evidence of early treatment leading 

to better outcomes than late treatment 

4.2. There should be agreed evidence- based policies covering which 

individuals should be offered treatment and the appropriate treatment to be 

offered 

Treatment for hearing loss is usually the provision of a hearing aid or aids (HA).  HAs vary and usually 
the audiologist selects the most appropriate according to the type of hearing loss and motor skills of 
the patient. They come in a range of shapes and sizes, including traditional behind the ear but also 
the in the canal, completely in the canal, and open fit models. Multidirectional microphones are also 
available. Digital hearing aids are the most commonly used and allow the implementation of many 
additional features not possible with analog hearing aids. Fully digital hearing aids can be 
programmed with multiple programmes that can be selected by the user, or that operate 
automatically and adaptively. These programmes; reduce acoustic feedback, reduce background 
noise, detect and automatically accommodate different listening environments.  
 
Many people with severe to profound hearing loss (defined as thresholds of 80 dB or worse) 
attributed to presbycusis and other factors reach a point where HAs no longer provide sufficient gain 
or benefit. Cochlear implants (CI) were established to be effective for people over 60 years of age in 
the 1990s.14,15 CIs require surgery but intra-operative and postoperative complication rates were 
found to be low.15   
For a group of people presenting with good low frequency hearing but poorer hearing in the high 
frequencies HAs are often of no benefit. Electric acoustic stimulation (EAS) which is the use of an HA 
and a CI together in one ear can be helpful.16 The HA component of the EAS system amplifies 
residual low frequency hearing while the CI provides electrical stimulation of the high frequency 
regions of the cochlea. Because presbycusis is characterised by hearing loss in the high frequencies, 
older patients without contra-indications and with relatively good hearing in the low frequencies 
may be candidates for EAS.  In a 2011 study of 23 patients, 12 months after EAS subjects had 
significant improvements as reported using the global score; Abbreviated Profile of Hearing Aid 
Benefit test. There was a mean decrease in impairment from 74% pre-operatively to 45% after 3 
months of EAS use.17 Helbig et al. (2011)18, Skarzynski and Lorens (2010)19, Prentiss et al. (2010)20, 
and Skarzynski et al. (2009)21 report hearing preservation rates of 90% to 100% using EAS. 
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The 2011 Oregon Evidence-based Practice Centre review for the U.S. Preventive Services Task Force 
11 considered four RCTs which evaluated benefits of amplification compared with no amplification for 
treatment of screen-detected hearing loss. One of the included studies was considered good-quality.   
This found that; “immediate hearing aids were associated with near normalization of hearing-
specific quality of life and communication difficulties in US male veterans (service members and  
service veterans and their dependants), with primarily screen-detected moderate to severe hearing 
loss (>40 dB hearing loss ), compared with essentially no changes in these outcomes in waiting list 
controls”. The study population was mainly white male military veterans (99% male mean age 72 
years). The reviewers concluded that the ability to generalise to other settings was limited.   
 
A smaller, fair-quality RCT found no clear difference between an assistive listening device and no 
treatment in veterans (100% male average age 68 years) who were ineligible for free hearing aids 
and with a less severe hearing loss (threshold 32 to 33 dB). Another fair-quality RCT found no 
difference between a hearing aid, an assistive listening device, or both compared with no 
amplification in a subgroup of patients not using hearing aids at enrolment, with mild baseline 
hearing loss and hearing-related handicap. A fourth poor quality RCT of hearing aids versus no 
hearing aids reported no improvement of the Geriatric depression scores after six months in people 
who were treated and did not report results for the not treated arm.  
 
No studies on harms associated with screening for hearing loss in older adults were identified. 
Harms are unlikely to be greater than minimal because screening and confirmatory testing are non-
invasive and treatment with hearing aids is not associated with significant harms.  
 

A  mini- systematic review looking at 431 studies , published in 2010, of technology and treatment 
options stated that HA were effective but that  a key issue when considering the potential benefit of 
HAs in older people is the acceptance of the device itself.22 Usage depended on fitting, motivation 
and ability to use the device. Many older people considered hearing aids as cosmetically unappealing 
because they associate them with being “old”. Once fitted with HAs, estimates of usage vary but one 
study included in this review  suggests that it is likely that    25 to 40% of adults will either stop 
wearing them or use them only occasionally. Women are more likely to continue with daily use and 
persevere with HA use.23  The Cochrane study on improvements to hearing aid usage found variation 
in usage between 5 to 40 % and that usage was low even in countries where HAs are free. They did 
say that usage in more recent studies were the highest and that this may be due to better 
technologies but even so it could be improved.24   

 The USPSTF systematic review found a number of factors associated with adherence to HA use.  
These were reported in the following way:11 

 

 older age (age vs. age plus 5 years: adjusted OR, 1.2 [95% CI, 1.1 to 1.3]),  

 more severe hearing loss (moderate loss vs. mild loss: adjusted OR, 5.0 [95% CI, 3.0 to 8.6]), 

 years in education (≥16 years of education vs. <12 years of education: adjusted OR, 3.2 [95% 
CI, 1.7 to 6.1]),  

 lower word recognition scores (<80 vs. ≥90 percent: adjusted OR, 2.7 [95% CI, 1.6 to 4.4]),  

 worse (Hearing Handicap inventory for elderly) HHIE scores (>26 vs. 0: adjusted OR, 7.8 [95% 
CI, 3.1 to 19]), 

 self-reported hearing loss (presence vs. absence of self-reported loss: adjusted OR, 4.9 [95% 
CI, 2.0 to 12]). 
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However evidence demonstrating that increased adherence to HA use improves health outcomes 
was found to be limited to one randomised trial which reported in 1990.  This found that increased 
HA use was positively associated with greater improvements in HHIE scores (a measure of the 
emotional and /or social impact of hearing loss).  Increased HA use did not correlate with greater 
improvement in QDS scores (a self reported measures of communication function). 
 
To address the lack of persistence by older people in the use of their aid either for cosmetic reasons 
or lack of belief in its efficacy the British Society of Audiology published practice guidance on 
rehabilitation of hearing impaired elder adults in 2012. It suggested that; “hearing and or balance 
related problems are often chronic conditions, which can be managed but not always cured. 
Effective rehabilitation is best achieved through a process that goes beyond addressing the sensory 
impairment by also providing support to the person experiencing the hearing problem and to the 
client’s significant other(s).”25 The document focuses on relationships as well as technical issues for 
achieving a positive outcome for hearing loss in older people. This approach clearly takes time and 
effort on the part of the person with hearing loss and regular consultations with the audiologist. A 
2010 study in California suggested that only a small portion of audiologists (fewer than 10%) offer 
auditory training to patients with hearing impairment, even though auditory training appears to 
lower the rate of hearing aid failure however patients to whom auditory training programmes are 
recommended often do not complete the training.26  
 
A 2011 systematic review of the literature of interventions offered after screening considered 37 
papers.  The review found that only four papers reported offering interventions in addition, or as 
alternatives, to HAs. These were communication programme elements such as speech reading, 
hearing tactics and/or advice on environmental aids.27  The review concluded that the value of this 
kind of intervention should be explored further in research. 

A 2014 the Cochrane review looking at interventions which supplemented HA fitting with the aim of 
improving or encouraging hearing aid use in adult rehabilitation24  found that the evidence was very 
limited across a range of six potential intervention types and six outcomes.  The interventions were: 
self management (4 studies), delivery system design (5 studies all relating to self management and 
none to staff roles and task distribution), decision support (no studies) , clinical information system 
(no studies) and health system intervention/community resource (no studies). The primary 
outcomes were: hearing aid use measured by adherence i.e. proportion of people who used the aid 
relative to the total number fitted (2 studies) and daily hours of usage (18 studies). Secondary 
outcomes were: quality of life, hearing handicap (24 studies but only one long term handicap), aid 
benefit (11 studies but only one long term) and communication (two studies used a single score 
measure). Adverse effects were damage to patient hearing (no studies) and patient complaints (1 
study).  
 
Overall, the evidence was considered to be low to very low quality. There was risk of bias in the way 
many of the studies were carried out or reported. The largest studies included only military veterans 
and it is unclear if these results are translatable to the general public. There were inadequate 
descriptions of patient allocation, only rarely blinding of allocation, incomplete outcome data, and 
selective reporting. Most of the other studies had small sample sizes. Very few studies measured 
long-term outcomes. 
  
The key results were: 
 
Delivery design interventions: 
 
Adherence:   
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Control  Intervention group  

948 per 1000 967 per 1000 RR 1.02 

 
 
Daily hours of aid use  
The mean daily house of use in the intervention groups was 0.06 lower than in the control groups 
i.e. the intervention groups used their aid for under a minute per day less than the controls.  
 
Number of outstanding complaints  
 

Control  Intervention group  

571 per 1000 429 per 1000 RR 0.75  

 
Self reported hearing handicap 
 
The mean self reported hearing handicap in the intervention groups was 0.7 lower than in the 
controls i.e. indicating less hearing handicap. 
 
Hearing benefit 
 
The mean hearing benefit in the intervention group was 1.8 higher than in the control group i.e. 
more hearing aid benefit. 
 
Communication 
 
The mean reported use of verbal communication strategy in the intervention group was 0.10 higher 
than in the control indicating increased use of verbal communication.  
 
Combined self management support/delivery system design interventions  
 
Outcomes 
 
Adherence daily hours of hearing aid use  
 
The mean daily hours of use was 0.04 higher in the intervention group. 
 
Adverse effects 
 
The mean quality of life score in the intervention group was 0.32 higher. 
 
Hearing handicap 
 
The mean hearing handicap was 0.31 standard deviations lower in the intervention groups. 
 
Hearing benefit  
 
The mean hearing benefit was 0.3 higher in the intervention group.  
 
Verbal communication strategy 
 
Verbal communication strategy was 0.3 higher in the intervention group.  



15 
 

 
“The authors thus conclude that there is some low to very low quality evidence to support the use of 
self management support and complex interventions combining components of self management 
support and delivery system design in hearing health care. However, the range of interventions that 
have been tested is relatively narrow and data on long term outcomes sparse.”24 

 

A key problem in using study data is the variability in the way HA usage is measured. A systematic 
review published in 2012 by Perez looked at studies published since 1999 which measured and 
reported on the usage of hearing aids in older adults.27 A total of 64 studies were found to be eligible 
for review and were quality assessed on six dimensions: study design, choice of outcome 
instruments, level of reporting (usage, age, and audiometry) and cross validation of usage measures. 
Five papers were rated as being of high quality,  35 moderate quality and 24 as low or very low 
quality.Fifteen different metrics for evaluating the usage of hearing aids were identified with little 
consistency in the way that usage was recorded.  The authors suggest that there is no standard tool 
for evaluating hearing aid usage. Some studies considered amount of time an aid was worn others 
how regularly it was worn and some a mixed model. The authors found that it was difficult to 
identify users and non users. Overall the reviewers found that the level of reporting in the studies 
reviewed was inconsistent and of variable quality. They suggest that “ there is a need for higher 
levels of evidence in the form of RCTs to study the impact of hearing aids as a treatment for hearing 
loss, and in particular for monitoring advances in service and technology on the uptake and 
compliance with hearing aid provision. Only with greater standardisation and precision in the level of 
reporting will future reviews of the literature be able to perform greater levels of analysis (e.g., 
meta-analysis) and provide firm guidelines on auditory habilitation with hearing aids.”27 

 
 
A Cochrane Review of the Effectiveness of hearing aid for mild-moderate hearing loss is currently 

underway to synthesise the up-to-date evidence, which will provide high-quality evidence on the 

published research. This will help inform future research directions.29  

 
Conclusion  

There are effective hearing aids and interventions to  improve hearing in older people. Factors 

associated with increasing  uptake of their use have been identified.  The evidence relating to 

measures evaluating health benefit and interventions to improve uptake has been found to be 

limited in terms of volume and quality in systematic reviews.  The need for further research in the 

effectiveness of HA and their usage has been recommended by systematic reviews in this area.  

4.3. Clinical management of the condition and patient outcomes should be 

optimised in all healthcare providers prior to participation in a screening 

programme 

The Select Committee for Health Fifth Special Report in 200730 commented on the Department of 
Health, Modernising Hearing Aid Services (MHAS) programme to improve audiology services. They 
considered that the programme’s main aim was to improve the provision of digital aids and that it 
had been successful in this. However, it had also caused a rise in demand from new patients and 
those people wishing to upgrade their analog aids. This had led to long waiting lists and waiting 
times which had exceeded two years in some places. Despite the publication of a new framework on 
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audiology in 2007, entitled; “Improving Access to Audiology Services in England”, the Select 
Committee concluded that “audiology is not a priority for some PCTs but also that it is still not a 
sufficiently high priority for the Government.” They considered that; “the framework added little 
that was new; instead it reiterated previous announcements.” The result of this report was that; 
audiology waiting times were monitored by the Department of Health, Audiology Improvement 
projects were implemented31 and the provision of audiology services by private and not for profit 
organisations was encouraged.  

The 2012 waiting list figures showed that in March 2012  41,247 patients were treated via Direct 
Access Audiology treatment. Of these, the average (median) waiting time was 4.5 weeks and the 
95th percentile was 15.5 weeks with 98.8% patients treated within 18 weeks.32 In June 2008 32,046 
patient were treated with 94.29% treated in 14 weeks. 
http://webarchive.nationalarchives.gov.uk/20130107105354/http://www.dh.gov.uk/en/Publication
sandstatistics/Statistics/Performancedataandstatistics/Directaccessaudiology/DH_094308  

Davis et al. published reports on how the NHS Improvement Programme in England used service 
improvement methods to identify referral pathways and tools which were most likely to make 
significant improvements in the study’s three objectives: diagnosing hearing loss , effective referrals 
and better patient outcomes for any patients, not just the elderly although they are in the. The 
service improvement pilots were in 18 sites across the UK.  One of those looked at triage in primary 
care. Using an audiometric screening device  GPs were reported to be able to identify patients with 
potential hearing loss.  Patients could then be referred either to audiology for further assessment 
and HA fitting if positive or to a one stop service. The hypothesis being that there is better uptake  
(whether this is acceptance of an aid or actual usage isn’t clear). Of the 97 people identified 53 (55%) 
were considered not eligible for the new style service and of the remaining 44, 39 (40% of total) 
attended and 26 (27%) were fitted with an aid. There was no data for comparison of these two 
populations or any longer term follow up. The authors suggested that triage in the GP surgery 
enabled effective referrals to be made and that these revised referral criteria and direct access 
pathways could transform audiology service delivery making patient outcomes measurably better. 33 

The numbers of patients were very small and there were no test characteristics to identify the 
usefulness of this work in relation to a screening programme.  

 

Conclusion 
Audiology services are reported to have improved in terms of waiting times.  However a study 
considered in criterion three  suggested that the majority of services could be further improved 
especially in relation to the provision of on-going rehabilitation to support long term use of hearing 
aids.  The outcomes of the 2015 NHS England strategy have yet to be realised.  
 
No studies were identified that assessed   the capacity of present services or the level of service  
required if screening was introduced.   
 

5. The Screening Programme 

5.1. There should be evidence from high quality Randomised Controlled Trials 

that the screening programme is effective in reducing mortality or morbidity. 

Where screening is aimed solely at providing information to allow the person 

being screened to make an “informed choice” (eg. Down’s syndrome, cystic 

http://webarchive.nationalarchives.gov.uk/20130107105354/http:/www.dh.gov.uk/en/Publicationsandstatistics/Statistics/Performancedataandstatistics/Directaccessaudiology/DH_094308
http://webarchive.nationalarchives.gov.uk/20130107105354/http:/www.dh.gov.uk/en/Publicationsandstatistics/Statistics/Performancedataandstatistics/Directaccessaudiology/DH_094308


17 
 

fibrosis carrier screening), there must be evidence from high- quality trials 

that the test accurately measures risk.  

The information that is provided about the test and its outcome must be of 

value and readily understood by the individual being screened 

5.2. There should be evidence that the complete screening programme (test, 

diagnostic procedures, treatment/ intervention) is clinically, socially and 

ethically acceptable to health professionals and the public. 
 

The rationale behind screening for hearing loss in older adults is that screening will identify 
individuals with hearing loss before they identify themselves or are identified by other methods.  
The aim is to identify those who could benefit from the use of hearing aids or other therapies to 
enhance their hearing capacity.11   

The Oregan systematic review for the USPSTF11 identified one RCT on screening published in 2010 by 
Yueh.34 This is the only trial that compares screening with no screening. Conducted in 2003/2 the 
SAI-WHAT trial compared three different screening strategies (the AudioScope, based on inability to 
hear a 40 dB tone at 2000 Hz in either ear; the HHIE-S, based on a score >10; or the AudioScope plus 
the HHIE-S) versus usual care without screening in 2305 predominantly (94 percent) male patients 
aged 50 years and older (mean age, 61 years) at a Department of Veteran Affairs (VA) Medical 
Centre. Participants were recruited by advertising the study in outpatient clinics and asking those 
interested to participate.  
The study found that screening with the HHIE-S, the AudioScope, or both was associated with 
greater hearing aid use at 1 year compared with no screening - 6.3% to 7.4% of those screened 
compared to 3.3% in the control group. Usage was measured by a questionnaire at one year that 
asked the simple question “do you use your hearing aid”. It did not measure how much it was used 
and was not validated.  
 
Table 2 Events within 1 Year of Screening, According to Screening Arm 

Percentages in each column are of the total patients in that arm.  

 

Arm 1 
Control 
(n=923) 

Arm 2 Tone-Emitting 
Otoscope (n=462) 

Arm 3 Questionnaire 
(n=461) 

Arm 4 Both 
(n=459) 

P value 
Likelihood 
ratio test 

 

Patient 
screened 
positive for 
hearing loss 

 18.6 59.2 63.6 <.001 

Patient 
contacted 
audiology 

15.9 17.3 31.2 34.4 <.001 

Patient kept 
audiology 

10.8 14.7 23.0 26.6 <.001 
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Arm 1 
Control 
(n=923) 

Arm 2 Tone-Emitting 
Otoscope (n=462) 

Arm 3 Questionnaire 
(n=461) 

Arm 4 Both 
(n=459) 

P value 
Likelihood 
ratio test 

appointment† 

Audiograms 
show 
correctable 
hearing loss 

8.0 12.3 15.8 18.5 <.001 

Patient fit with 
hearing aid 

3.8 6.5 4.6 7.6 .01 

Hearing aid use 
at 1 year 

3.3 6.3 4.1 7.4 .003 

 
Stratified analyses of the primary outcome variable of hearing aid use at 1 year demonstrated 
statistically significantly greater hearing aid use in the tone-emitting otoscope arms for patients who 
perceived hearing loss at baseline before screening but not in those who did not perceive hearing 
loss. 

 

 

 
Three quarters of the patients enrolled in the trial reported perceived hearing loss at baseline which 
suggests the method of selection was biased towards those with existing hearing loss. Recruitment 
was by advertising the hearing test in the hospital outpatients and asking patients to present 
themselves. There was no analysis of how many patients who had hearing loss decided not to go for 
a test or how biased the study population was.  All patients were eligible to receive a free hearing 
aid which makes the results more generalisable to the UK context.  However, as identified in the 
USPSTF report11 and the Cochrane review24  the trial was primarily in a male population of military 
veterans in the US and so less generalisable to the UK context and other groups. The authors say 
that the lack of clinical outcomes detected is because the study was powered to detect hearing aid 
use not “patient centred clinical outcome measures”. 
 
The authors considered that the study demonstrated that screening in an older male population 
(over 60 years) with a high prevalence of hearing disability was proven but that studies were needed 
in non-veteran elderly populations. 
 
The USPSTF concluded in their recommendation of 2012 that the current evidence is insufficient to 
assess the balance of benefits and harms of screening for hearing loss in asymptomatic adults aged 
50 years or older.35  They considered that further research is need on; the effectiveness of screening 
in primary care settings, the optimal age to start screening, the severity of hearing loss to target 
optimal screening test thresholds and methods, effective methods for maximising follow-up rates 
and uptake of treatments after screening, understanding the effects of screening for hearing loss 
compared with no screening on health outcomes and the benefits of treatment under conditions, 
likely to be encountered in most primary care settings. 
 

http://onlinelibrary.wiley.com/enhanced/doi/10.1111/j.1532-5415.2010.02738.x/#t2n2
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The rationale for screening has been challenged recently by Grandori and colleagues from Italy who, 
at the 2012 International conference on Adult Hearing Screening, in a special lecture said that 
screening for hearing loss is “gaining increasing momentum” but that screening programmes should 
move from merely detecting hearing loss to comprehensive approaches to identifying disability due 
to hearing loss and tailored treatment approaches.36  They said that primary research is needed to 
develop accurate and practical screening tools and to evaluate the effectiveness of screening 
methods for use in various healthcare settings. 
 
 

Conclusion 

USPSTF systematic review did not find any RCTs in a general population setting.  The review 
identified outstanding questions relating to the age of the population to be screened, the severity of 
hearing loss which might benefit from intervention, the optimum test and cut offs, ensuring uptake 
of interventions. 

Other papers suggested that the aims of screening should be the focus of further debate and 
clarification. 

5.6. The opportunity cost of the screening programme (including testing, 
diagnosis and treatment, administration, training and quality assurance) 
should be economically balanced in relation to expenditure on medical care 
as a whole (i.e. value for money). Assessment against these criteria should 
have regard to evidence from cost benefit and/or cost effectiveness analyses 
and have regard to the effective use of available resource. 
 

Using the data from the 2010 Yeuh trial 34 the research team published economic data comparing 
the three arms of the trial with controls using an outcome measure of HA use for one year in  2,251 
older veterans. The audiology cost measure included costs of hearing loss screening and audiology 
care for 1 year after screening. Incremental cost-effectiveness was the audiology cost of additional 
hearing aid use for each screening group compared with the control group. The mean total 
audiology cost per patient was $77.04, $122.70, $121.37, and $157.08 for the control, otoscope, 
questionnaire, and dual screening groups, respectively. They considered that the “tone-emitting 
otoscope appears to be the most cost-effective approach for hearing loss screening, with a 
significant increase in hearing aid use 1 year after screening (2.8%) and an insignificant incremental 
cost-effectiveness of $1,439.00 per additional hearing aid user compared with the control group.”37  

Morris et al from Southampton38 used theoretical Markov models to estimate the incremental cost-
effectiveness ratio (ICER) of potential screening programmes compared with current UK provision 
(GP-referral), from a NHS health service perspective. The work was based on the 2007 Health 
Technology Assessment Report by Davis et al.4 Morris looked at alternative options through scenario 
analysis and probabilistic sensitivity analyses.  All modelled screens were considered to be cost-
effective and reduce unmet need for hearing aids. The most cost-effective option identified was a 
one-stage audiometric screen for bilateral hearing loss ≥30 dB hearing level (HL) at age 60, repeated 
at ages 65 and 70. This option has an ICER of £1461 compared to GP-referral and would mean an 
additional 15,437 adults benefiting from hearing intervention per 100 000 population aged over 60. 
The cost-effectiveness acceptability curve showed that screening is more cost-effective than GP-
referral provided a Quality Adjusted Life Year is valued at £2000 or more.  
 
The model was based on the probability of continued use of hearing aids for 5 years after screening. 
They used a base case of continued use of 62% for screened cases and 80% for GP referral.  The HTA 
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study only followed hearing aid use for three months.4 In the questionnaire only group of the 307 
invited in for treatment at three months 134 were using an aid and in the questionnaire and 
audiometry group of the 100 who failed 48 were aid users on follow up.  The Cochrane review33 
found very few studies with a follow up of over one year.    
 
Morris suggests that if a worse case of 43% aid uptake was used it would not affect the modelling 
significantly.38 She also suggests that uptake could be higher using analogue aids and tailoring of 
interventions to individuals’ communication needs. Morris recommends further research to consider 
the cost benefits of more tailored communication rehabilitation which would be more costly and 
says that any screening programme, if introduced, should be evaluated to verify the assumptions 
made in her paper.   
 

5.7. All other options for managing the condition should have been 

considered (e.g. improving treatment, providing other services), to ensure 

that no more cost- effective intervention could be introduced or current 

interventions increased within the resources available. 
The Department of Health modernisation programmes and the British Society of Audiology’s 

proposals has not been fully implemented and evaluated.  

 

5.8. There should be a plan for managing and monitoring the screening 

programme and an agreed set of quality assurance standards. 
This would be required in advance of the implementation of a screening programme. 

 

5.9. Adequate staffing and facilities for testing, diagnosis, treatment and 

programme management should be available prior to the commencement of 

the screening programme. 
This would be required in advance of the implementation of a screening programme. 

 

5. 10. Evidence-based information, explaining the consequences of testing, 

investigation and treatment, should be made available to potential 

participants to assist them in making an informed choice. 
This would be required in advance of the implementation of a screening programme. 

6. Conclusions 

Hearing loss is a serious public health issue. However, the following areas are uncertain. 
 

 Age at which screening should begin and frequency of subsequent screening. 

 Level of severity at which treatment becomes beneficial and therefore focus of a screening 
programme. 

 Optimum screening test and cut off point.  

 Long-term effectiveness of hearing aids in improving hearing and quality of life and methods 
of increasing compliance of use of aids. 

 Diagnostic pathways for screen detected cases.  
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 Capacity of audiological services to meet potential screening programme increased demand. 
 
There is therefore a lack of evidence on the effectiveness of screening in enhancing quality of life 
through improving hearing capacity.  
 
 

6.1. Implications for policy 

Hearing loss in older adults is a serious public health issue.  However screening for hearing loss in 
adults is not supported by the evidence published since 2009. 

6.2. Implications for research 

The UK HTA 20074 recommended: 

 a prospective RCT study of one and two-stage hearing screen to identify bilateral 35 dB HL 
hearing impairment, or poorer, in 60–70-year-old people  

 modelling of different screening programmes, their cost-effectiveness and budget impact, 

 a prospective pilot of hearing screen triage to identify people who should be referred for 
and could benefit from audiological assessment and  provision of hearing aids in a primary 
care setting, 

 the development and trial of simple, low-cost audiometric screen devices. 
 

 The USPSTF11 recommendations for research to explore the impact of screening  were:  

 effectiveness of screening in typical primary care settings,  

 optimal age at which to start screening,  

 severity of hearing loss and hence optimal screening test thresholds and methods.  

 effective methods for enhancing follow-up rates and uptake of treatments 

 effects of screening for hearing loss compared with no screening on health outcomes. 
 
The Cochrane Review24 recommended research focusing on: 

 investigating long-term outcomes including larger, appropriately powered studies in this 
context, 

 interventions to improve hearing aid use in adult auditory rehabilitation including the 
elements of decision support, clinical information systems, health system and community-
based interventions, where there is a  lack of high-level evidence,  

 changes in health service delivery required to support intervention types such as  educative, 
counselling based self management support and auditory training, collaborative goal setting 
and problem-solving 

 behavioural outcomes such as hearing aid use in terms of adherence rather than hours of 
use per day 

  the development of an agreed set of core outcomes for future research both in terms of 
outcome type (e.g. benefit, hearing handicap, quality of life etc.) and in the measure used to 
record that outcome. 
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