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Abstract
Purpose  Hearing loss is a major health problem and is associated with several negative outcomes such as difficulties in 
communicating and poor quality of life. The aim of this study was to conduct a systematic literature review to evaluate the 
impact of different types of hearing rehabilitation after hearing loss and their impact on quality of life.
Methods  A systematic literature search was conducted on Pubmed which retrieved 549 articles. Of these, 29 articles regard-
ing cochlear implants, bone anchored hearing devices and traditional amplification hearing aids have been systematically 
reviewed. The search was limited to articles published from 1960/01/01 to 2017/05/22, included human participants and 
available in English.
Results  The main finding was that hearing rehabilitation is beneficial in all types of hearing loss and treatment regarding 
quality of life. However, bone-anchored hearing devices and cochlear implants were shown to produce greater improvements 
in terms of quality of life than conventional hearing aids.
Conclusion  From these findings, we concluded that hearing rehabilitation does have a positive impact on quality of life after 
hearing loss.
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Introduction

Hearing loss is a major health problem that often goes 
un-noticed or untreated. It is associated with an array of 
problems, such as poor quality of life, negative outcomes 
with socialisation, independence, interpersonal relation-
ships, socialisation and communications. Figures show that 
approximately 10 million people in the UK are affected by 
hearing loss [1].

There are three main types of hearing loss: conductive, 
sensorineural and mixed. Sensorineural hearing loss (SNHL) 
is a result of damage to the cochlear or vestibulocochlear 
nerve [2]. There are different causes of SNHL, such as con-
genital or acquired, e.g. meningitis and other infections and 
trauma. Other more common causes are presbycusis and 
noise-induced hearing loss [3]. Conductive hearing loss 
(CHL) occurs when conduction is impaired due to a physical 

or mechanical obstruction to air conduction which inhibits 
transmission of sound waves from the outer/middle ear to 
the inner ear [4]. Some causes of CHL include trauma such 
as a perforated ear drum or infection such as otitis externa 
and acute or chronic otitis media [5]. There can also be a 
combination of SNHL and CDHL. This occurs when there 
is damage in the outer or middle ear along with damage 
to inner ear, and/or vestibulocochlear nerve and its neural 
pathways. This is referred to as mixed hearing loss.

In simplistic terms, a hearing aid is an electronic device 
that is worn behind or in the ear that works by making 
sounds louder for individuals with hearing loss to hear bet-
ter. This is done via three basic components: a microphone, 
an amplifier and a speaker. Sound is received through the 
microphone, which converts it into electrical signals; these 
electrical signals are transported to the amplifier which is 
responsible for increasing the power of the signals which 
are projected through the speaker [6].

The “bone anchored hearing aid” (BAHA) is a type of 
hearing aid that requires surgical implantation. During sur-
gery, a small vibrator is plugged on to a titanium screw (fix-
ture) that is implanted behind the ear. These two components 
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convert sound into a vibration via the screw, which then 
stimulates the cochlea through an alternative conduction 
pathway [7]. The BAHA is generally used as an alternative 
to traditional hearing aids for conductive or mixed hearing 
loss. For some individuals a conventional hearing aid can 
prove to be problematic, therefore, a BAHA can be used [7]. 
A cochlear implant is another alternative electronic hearing 
device that is used when a conventional hearing aid cannot 
be used. The cochlear implant is used to bypass missing or 
damaged hair cells located in the cochlea that would nor-
mally code sound [8].

Hearing loss is a debilitating condition, and as with any 
disability patients often undergo rehabilitation. American 
Speech–Language–Hearing Association define hearing reha-
bilitation as a process where those who suffer with hearing 
loss are provided treatment and training to help improve 
their impairment. This is done by helping patients adjust 
to hearing loss, exploring suitable hearing aids and other 
devices, and helping them to converse and communicate [9].

Hearing loss can lead to secondary problems such as 
learning disabilities, social isolation, lack of independence, 
depression and possible early dementia which all effect 
quality of life. Valente et al. [10] have well documented 
that hearing impairments can have negative effects on an 
individual’s life if left untreated, for example, non-auditory 
aspects of life are affected, such as decrease in psychological 
well-being, ability to function in social situations, reduced 
self-esteem and a reduction in quality of life in general [2, 
10, 11].

Methods

Aims

This systematic review aims to investigate the differ-
ent types of hearing rehabilitation and whether the reha-
bilitation improves quality of life, as well as audiological 
improvements.

Search strategy

The literature search was divided into different domains 
and the following search criteria was implemented on Pub-
med: (hearing loss OR presbycusis OR single sided deaf-
ness OR conductive hearing loss OR sensorineural hearing 
loss) AND (quality of life OR impact) AND (rehabilitation 
OR treatment OR hearing aid OR bone conduction). These 
terms were to be included in the title or the abstract. Articles 
were only included if they were in full text, published from 
1960/01/01 to 2017/05/22, included human participants and 
the publication was available in English.

The search retrieved 549 articles, which were carefully 
narrowed down to 45. The majority of these articles were 
excluded after reading title and abstract as they had no rel-
evance to the research question. Of the 45 articles which 
had their full-text read, 29 were included in the results. The 
main reason for exclusion at this stage was due to differ-
ent outcome measures than quality of life such as hearing 
improvement solely (see Fig. 1).

Results

Cochlear implants

A cochlear implant is an alternative electronic device 
that is used in profound hearing loss when a conventional 
amplification hearing aid had little or no benefit or can-
not be used. Aimoni et al. [12] conducted a case–control 
paradigm to assess whether cochlear implants influenced 
quality of life in 57 participants aged over 65. 42 partici-
pants were assigned to the case group and 15 a control 
group. All participants had been fitted with a cochlear 
implant to treat profound hearing loss. Audiological data 

Fig. 1   Flow of information through the different phases of a system-
atic review
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and Quality of Life data via the glasgow benefit inventory 
(GBI) was collected on four occasions: 1 month before 
implantation; 1 day pre-implantation; 30 days post-implan-
tation; 12 months post-implantation. Their results showed 
significant improvements in post implant scores in both 
their audiological tests and quality of life [12]. Hilly et al. 
[13] researched into a very similar area in their retrospec-
tive chart review of cochlear implants. They recruited 87 
participants aged over 60. They investigated the effects of 
cochlea implants 5 years post implantation which revealed 
that none of their audiometry scores had declined; they had 
either stabilised or improved, which in turn had improved 
participants overall quality of life [13].

Cosetti et al. [14] conducted a longitudinal study in 
which they researched the impact of cochlear implants 
on the cognitive functioning of elderly female patients. 
Though they only recruited seven patients, their results 
showed that 45% of the participants showed moderate 
to pronounced improvement, with the memory and ver-
bal being the most successful domains [14]. This is an 
important piece of research as it highlights that cochlear 
implants in elderly women improves areas of cognitive 
functioning.

Necula et al. [15] looked at the quality of life after coch-
lear implantation in comparison to after traditional hearing 
aid fittings in children. This was measured by the Nijmegen 
cochlear implant HRQoL questionnaire, which was sent to 
parents. 84 of the participants were using cochlear implants 
and 50 participants were using hearing aids. Their results 
revealed that cochlear implants showed the greatest improve-
ments in speech production and audiometry performance in 
comparison to a standard hearing aid [15].

Francis et al. [16] proposed an alternative hypothesis on 
what makes cochlear implantation successful; they suggested 
that clinical and psychological factors can determine how 
well an individual adapts to their cochlear implant. Their 
results showed that poor education, residing in assisted liv-
ing facilities and poor general health had a negative impact 
on speech perception [16]. Therefore, health and psychoso-
cial factors have an impact on successful cochlear implants.

Cochlear implantation is a surgical procedure, and with 
any surgery comes concern and worry about complications. 
Estomba et al. [17] conducted a retrospective analysis of 
patients over the age of 18 who all underwent cochlear 
implant surgery to review if there were any complications 
post-surgery. Of the 57 participants, 24.6% reported to have 
experienced minor complications and 17.5% reported major 
complications. The most frequently reported minor com-
plication was a vestibular disorder, and the most frequent 
major complication was device failure. The researchers were 
able to conclude from there results that the cochlear implant 
remains a safe surgical technique for rehabilitating hearing 
loss [17].

Bone anchored hearing aids

The BAHA plays a role in an array of psychological and 
personal benefits, such as quality of life, comfort, practical-
ity, cosmetic appearances, anxiety and depression improve-
ments, more social interactions and less social isolation. 
Arunachalam et al. [18] used the glasgow benefit inventory 
(GBI) to conduct a retrospective questionnaire study to 
measure quality of life after BAHA implants. 60 participants 
were recruited, and their results revealed the BAHA had 
greatly improved quality of life. When looking into general 
benefits, the mean score was + 34, the mean score for social 
benefit was + 21, and the mean scores for physical benefits 
was + 10 [18].

Further research by Hol et al. [19] was conducted using 
the health survey (SF-36), the hearing handicap and disabil-
ity inventory (HHDI) and the EuroQoL-50 (EQ-50) ques-
tionnaire. In total, 56 adult participants were recruited, all 
of whom completed the questionnaires before surgery and 
6 months after their BAHA was fitted. The results showed 
significant improvements in certain areas of participants 
lives after surgery. For example, the HHDI highlighted 
significant improvements regarding their handicap and dis-
ability, which increased their quality of life. Furthermore, 
significant improvements in the mental health domain from 
the SF-36 questionnaire were also found [19].

In addition, De Wolf et al. [20] conducted a retrospec-
tive questionnaire study to investigate if the BAHA had the 
same success for quality of life when administrated to chil-
dren with unilateral or bilateral hearing impairments. The 
31 children were split into three groups: 10 had bilateral 
conductive hearing loss with normal cognition (BHL-NC); 
6 had bilateral conductive hearing loss with mental dis-
ability (BHL-MD); 15 had unilateral hearing loss (UHL). 
Results from the abbreviated profile of hearing aid benefit 
(APHAB), revealed 70% of the BHL-NC found it to be bene-
ficial. Results did show the younger the patient was when fit-
ted with the BAHA, the more they found it to be beneficial. 
Glasgow children’s benefit inventory (GCBI) also showed 
an overall benefit for all three groups, however, greater 
benefits were reported in the BHL-NC and UHL groups 
[20]. Similarly, Doshi et al. [21] conducted a retrospective 
case review to investigate the quality of life outcomes after 
BAHA surgery in children with single sided sensorineural 
deafness. The GCBI questionnaire was used and the results 
showed all, but one of the eight children reported a positive 
GCBI score [21]. Although the sample size is very small, 
and therefore, not generalizable, these findings support De 
Wolf et al., research that the BAHA is an effective form 
of hearing rehabilitation for children, especially when they 
have a diagnosis of single-sided deafness.

Gillett et  al. [22] received responses to a retrospec-
tive postal questionnaire from 41 patients aged between 6 



2438	 European Archives of Oto-Rhino-Laryngology (2018) 275:2435–2440

1 3

and 88 years old in a district general hospital. The results 
revealed that quality of life, as measured by the GBI, sig-
nificantly improved post implant. Furthermore, there were 
no major complications reported, only minor, with 33% 
reporting minor temporary skin infections and 17% suffered 
thickening of the skin around the implant [22]. This research 
further supports that the BAHA remains a safe, effective and 
reliable treatment with minimal risks, even when it is run in 
a smaller district general hospital.

It is important to understand the long-term effects of the 
BAHA device on quality of life. Newman et al. [23] per-
formed a prospective clinical study on eight participants 
to analyse the long, medium and short-term benefits and 
satisfaction for patients fitted with the BAHA to treat pro-
found unilateral SNHL. The results were based on a 95% 
confidence interval for unaided testing which showed signifi-
cant improvements in speech perception. They also revealed 
that participants reported to be overall satisfied with their 
BAHA in the long-term and would still elect to undergo 
this procedure a second time. From these results, they were 
able to conclude that the BAHA is successful in reducing 
psychosocial consequences of profound unilateral SNHL in 
the long-term [23].

Carr et al. [24] highlight how it has previously been sug-
gested that the bone conduction hearing aid in an elderly 
population can lead to more complications, and therefore, 
reduce the quality of life benefits that have been discussed in 
detail. To test this, they conducted a retrospective case note 
review with a telephone and postal questionnaire. 51 par-
ticipants aged over 60 took part and received implantation 
due to single-sided deafness, mixed or conductive hearing 
loss. The outcome measures were rates of complication and 
quality of life measured by the GBI. The results revealed that 
the global GBI scores were 82% and the satisfaction scores 
were 70%. These results strongly disprove the hypothesis 
that the BAHA is not as effective in elderly patients, the 
results demonstrate the opposite—bone conduction hearing 
aids are in fact a reliable and ideal method of rehabilitating a 
variety of different hearing impairments in the elderly [24].

Hearing aids

A conventional amplification hearing aid is one of the most 
frequent devices used to rehabilitate hearing loss. Stewart 
et al. [25] conducted a prospective longitudinal outcome-
based study to measure hearing specific status and quality 
of life in conductive hearing loss before and after hearing 
aid and surgery treatments. Results showed that significant 
improvements in the participants hearing threshold was 
found in all participants, regardless of the type of treatment. 
Those treated with a hearing aid demonstrated lower base-
line quality of life and hearing status in comparison to those 
treated with surgery—they also showed decline in quality of 

life and partial improvement in hearing-specific functional 
status after treatment [25]. These results are important in 
demonstrating that hearing-specific functional status in 
conductive hearing loss can be improved with treatment, 
although surgical treatment has shown to be more promising.

However, Murlow et al. [26] highlight how hearing loss in 
the elderly effects quality of life due to lack of communica-
tion. They recruited 188 participants with hearing loss. The 
participants were randomly assigned to receive a hearing aid 
or join a waiting list. For both groups a generic quality of 
life and comprehensive battery of disease-specific measures 
were taken at baseline, 6 weeks and 4 months. Their results 
revealed that those assigned to receive a hearing aid signifi-
cantly improved in all areas: social and emotional function 
(p ≤ 0.0001); communication function (p ≤ 0.0001); cogni-
tive function (p = 0.008); depression (p = 0.03) [26]. These 
results support the hypothesis that hearing loss has negative 
effects on quality of life that are reversible with hearing aid 
rehabilitation.

Similarly, Lotfi et al. [27] conducted a study to investigate 
the quality of life in elderly people who are hard of hear-
ing after they have been fitted with a hearing aid. The 207 
participants completed the Hearing Handicap Inventory for 
the Elderly (HHIE) questionnaire to determine the severity 
of their hearing loss and their specific communication prob-
lems and quality of life. The results from the questionnaire 
reveal there was a significant difference when measuring 
quality of life before and 3 months after receiving a hearing 
aid (p ≤ 0.000) [27]. These results are important in high-
lighting that hearing aids are extremely beneficial in treating 
presbycusis in the elderly population regarding their com-
munication, and therefore, their quality of life.

A more recent study by Niemensivu et al. [28] conducted 
a study where they evaluated health-related quality of life 
in those with a hearing impairment before and after receiv-
ing a hearing aid. They recruited 949 adults with hearing 
impairments. Data were collected with the use of the 15D 
instrument before and 6 months after hearing aid rehabilita-
tion. The results revealed that those with hearing loss had 
significantly poorer health-related quality of life on most 
dimensions both before and after rehabilitation in compar-
ison to the control group, which consisted of the general 
population. Furthermore, rehabilitation with a hearing aid 
significantly improved mean scores on the dimensions of 
hearing, however, the improvement of the overall score was 
marginal [28]. These results are supportive of the theory that 
using hearing aids can improve subjective hearing and mar-
ginally improve health-related quality of life in adults with 
hearing impairments. It also suggests that the consequences 
of hearing loss drastically reduce health-related quality of 
life when compared to the general population and a hear-
ing aid can only marginally improve this. This implies that, 
while rehabilitation with a traditional amplification hearing 



2439European Archives of Oto-Rhino-Laryngology (2018) 275:2435–2440	

1 3

aid does have the ability to improve health-related quality of 
life in those with hearing impairments, rehabilitation cannot 
improve it to a standard that places them with the general 
population.

Chen et al. [29] investigated the impact of sudden SNHL 
on mental health in adults. They recruited 147 participants 
who were all admitted with sudden SNHL. They measured 
the degree of mental distress after a follow-up of around 
1 year. They also measured the association between mental 
distress, tinnitus and hearing recovery. Their results showed 
that those who recovered from their hearing loss reported 
significantly less symptoms of depression. Furthermore, 
those who had tinnitus because of sudden SNHL reported 
more disruptive personal relationships, disruptive activities, 
more physical symptoms and more depressive feelings and 
thoughts [29]. These results highlight the importance of 
rehabilitation and treatment of sudden SNHL. These results 
are replicated by Carlsson et al. [30] who investigated the 
same issue, but with a bigger sample size of 369. They also 
found that tinnitus was the strongest predictor of negative 
effects on quality of life. From this study, they were able to 
conclude that those who suffer with sudden SNHL require 
extensive hearing rehabilitation from a multidisciplinary 
angle, such as psychological, medical and social approaches 
[30]. Heine and Browning [31] add that improved rehabilita-
tion programs that provide carers and clients with strategies 
to overcome communication breakdown is essential in deal-
ing with the impact of hearing loss. Furthermore, better staff 
education and a multidisciplinary approach would help to 
improve the process too [31].

Other possible causes for quality of life changes

Schneider et al. [32] investigated the impact of hearing loss 
in the community and the patients informal support. The 
study included 2956 patients with hearing loss. The cross-
sectional analysis showed that those with mild–severe hear-
ing loss demonstrated an 80% increased reliance on informal 
or formal support, which suggests that hearing impairments 
increase the need for support. Furthermore, those with hear-
ing loss who did not use a hearing aid were twice as likely to 
rely on their community support services than those without 
hearing loss. These findings suggest that hearing loss has a 
negative impact on independence levels and thus quality of 
life in older people as they heavily rely on family and their 
community for support [32]. Perhaps earlier detection and 
diagnosis of hearing loss would allow for more successful 
treatment and rehabilitation to help retain independence and 
cognition which is vital in improving quality of life [24, 32]. 
However, a more positive outlook of these results is that the 
reliance they have on their community and other support 
ensures that the individuals with hearing loss remain social 

and do not become isolated, which can have a positive effect 
on quality of life.

Discussion

From the results it is evident that hearing rehabilitation 
impacts quality of life in an array of different ways. When 
considering cochlear implants, several different measures 
have revealed how the device is beneficial in terms of treat-
ing hearing loss and improving quality of life. Furthermore, 
research highlights how the minimalistic surgery has few 
risks and several benefits that are long lasting [17].

Regarding the research investigating the BAHA, the 
results are similar to that of the cochlear implant. Quality 
of life is consistently improved throughout a large range 
of different research methodologies which highlights how 
reliable and consistent the BAHA is. It has been shown to 
improve and prevent social isolation and learning difficulties 
in children later in life [20]. Furthermore, a lot of patients 
report high levels of satisfaction and the positive effects 
have been found to be long-lasting in longitudinal studies 
[23]. The BAHA device is essential in preventing isolation 
from inability to communicate and preserving cognition in 
a growing elderly population [24].

While the research on conventional hearing aids has not 
been as profound as the other research in terms of quality of 
life improvement, it does play an important role preserving 
hearing abilities [27]. As well as rehabilitation with hearing 
devices, external and alternative sources have been shown 
to be essential in maintaining psychological well-being 
and ensuring compatibility with the device. For example, 
increasing knowledge in order for hearing loss symptoms to 
be detected earlier [20], providing psychological and social 
support to help adapt to a new device, promoting positive 
behaviours [16] and attitudes and making hearing loss a 
more urgent disability are all important factors that the gen-
eral population, medical professionals and personal carers 
need to work towards to improve hearing rehabilitation [30, 
31].

Conclusion

In summary, there is a large body of research into the impact 
of hearing loss rehabilitation and quality of life. The major-
ity of it states that the results of hearing rehabilitation are 
largely positive. A hearing device is no longer just available 
to improve auditory health, instead increased knowledge and 
awareness has opened our eyes in our understanding to hear-
ing loss, in the sense that there are many different areas of 
our lives that can be affected from hearing loss. Therefore, 
successful hearing rehabilitation can have a profound impact 
on quality of life.
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