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Abstract

Objective/Hypothesis—Hearing loss is a public health concern yet hearing healthcare 

disparities exist and influence utilization of rehabilitation services. The objective of this review 

was to systematically analyze the published literature on motivators, barriers, and compliance 

factors affecting adult patient access and utilization of hearing rehabilitation healthcare.

Data Sources and Study Eligibility Criteria—Pubmed, PsychINFO, CINAHL, Web of 

Science were searched for relevant articles. Eligible studies were those containing original, peer-

reviewed research in English pertaining to factors affecting adult hearing healthcare access and 

utilization of hearing aids and cochlear implantation. The search encompassed 1990-2015.

Study Appraisal and Synthesis Methods—Two investigators independently reviewed all 

articles and extracted data. Specific variables regarding access to care and compliance to 

recommended care were extracted from each study.

Results—Thirty articles were reviewed. The factors affecting access and utilization of hearing 

rehabilitation could be classified into motivators, barriers, and compliance in treatment or device 

use. The key motivators to seek care include degree of hearing loss, self-efficacy, family support, 

and self-recognition of hearing loss. The primary barriers to care were financial limitations, stigma 

of hearing devices, inconvenience, competing chronic health problems, and unrealistic 

expectations. Compliance is most affected by self-efficacy, education level, and engagement in the 

rehabilition process.

Conclusion—Accessing hearing healthcare is complicated by multiple factors. Considering the 

current climate in healthcare policy and legislation towards improved access of care, a deeper 

Corresponding Author: Matthew L. Bush, M.D., Department of Otolaryngology – Head and Neck Surgery, University of Kentucky 
Medical Center, 800 Rose Street, Suite C-236, Lexington, KY 40536-0293, Telephone: 859-257-5097, Fax: 859-257-5096, 
matthew.bush@uky.edu. 

Conflicts of Interest: The authors have no other financial relationships or conflicts of interest to disclose pertaining to the manuscript.

HHS Public Access
Author manuscript
Laryngoscope. Author manuscript; available in PMC 2018 May 01.

Published in final edited form as:
Laryngoscope. 2017 May ; 127(5): 1187–1194. doi:10.1002/lary.26234.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



understanding of motivators, barriers and compliance factors can aid in delivery of effective and 

efficient hearing healthcare.
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INTRODUCTION

Hearing impairment is a common, chronic condition affecting a large portion of the 

population in the United States. According to the Centers for Disease Control and 

Prevention (CDC), hearing loss is rated as the top third chronic condition affecting 

Americans with only hypertension and arthritis ranked higher.1 Over 30 million people 

experience some degree of hearing loss in one or both ears, including up to 63% of those 

over 70 years of age.2 In spite of the high prevalence of hearing loss, utilization of 

diagnostic and therapeutic hearing healthcare is limited. Even when patients undergo 

appropriate hearing screening and referral in primary care clinics, there is evidence 

indicating poor adherence to recommended treatment.3,4 For example, adults with hearing 

loss typically wait 10 years to seek rehabilitation assistance after first experiencing hearing 

loss.5 Additionally, only 24.8% of those who need hearing aids actually receive them.6 Poor 

utilization of hearing rehabilitation is also evident in those patients with more severe forms 

of hearing loss. Approximately 1.2 million patients are likely candidates for cochlear 

implantation in the United States, but the utilization rate of this technology is only 5%.7

Untreated hearing loss causes a measurable impact to the social, occupational, and 

emotional well-being of adults.8,9 Those experiencing hearing problems are more prone to 

having anxiety and depressive symptoms and are likely to experience feelings of social 

inferiority and irritability.10 Hearing impairment in adults is also associated with an increase 

in depression by at least 50% compared to adults with normal hearing.11 In general, poorer 

quality of life is linked with hearing impairment.12 As the life expectancy in the U.S. 

continues to climb, the health burden of chronic disease would be expected to increase 

substantially, making prompt recognition and intervention essential.

Recent changes in general healthcare policy and legislation has caused a surge in interest 

and research in the realm of access to healthcare. In 2012, the United States’ Supreme Court 

enacted the Affordable Care Act, which gives all Americans access to general healthcare 

insurance regardless of pre-existing conditions.13 Public health policy also recognizes the 

importance of hearing healthcare. Healthy People 2020, a preventative health initiative of the 

United States Department of Health and Human Services, identify increasing hearing 

healthcare utilization, including increased use of hearing aids and cochlear implantation for 

appropriate candidates, as a priority.14 However, the factors affecting the access and 

utilization for adults seeking hearing rehabilitation are not well understood. The objective of 

this research was to systematically analyze the published literature on factors affecting adult 

patient access and utilization to hearing rehabilitation healthcare involving hearing aids and 

cochlear implants. The specific question addressed by this systematic review was: What are 
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the motivators, barriers, and compliance factors involved in accessing or utilizing 

rehabilitative hearing healthcare services for adult patients with hearing loss?

METHODS

Search Strategy

This study was exempt from the University of Kentucky Institutional Review Board 

approval. The specific question addressed by this systematic review was: What are the 

influences or impediments to accessing or utilizing rehabilitative hearing healthcare services 

for adult patients with hearing loss. The Preferred Reporting Items for Systematic Reviews 

and Meta-Analysis (PRISMA) checklist was used to guide this systematic review.15 Access 

to care is a broad topic and we chose to focus this review on original research reporting on 

motivators, barriers and compliance factors involved in adult hearing loss rehabilitation. A 

specific outcome measure was not required for inclusion in this review. The specific 

inclusion criteria included: 1) articles related to hearing impairment rehabilitation, 2) articles 

reporting data on motivators, barriers, and compliance factors, and 3) articles with an adult 

population (>18 years of age). Exclusion criteria included: 1) Case reports or non-original 

research and 2) language other than English. A search strategy was developed using The 

National Library of Medicine's (NLM) medical subject heading (MeSH) browser in 

expanded concept view to identify MeSH indexed search terms (http://www.nlm.nih.gov/

mesh/MBrowser.html). In an attempt to capture articles inclusive of the study objective, 

MeSH terms associated with hearing impairment, hearing disorders, hearing aids and 

cochlear implants coupled with access to care, patient acceptance of healthcare and 

healthcare disparities were identified. Once these terms were identified, an overarching 

search string was created. Figure 1 lists terms utilized in the search string as well as the 

algorithm for inclusion/exclusion.

An initial overarching search was conducted in PubMed, utilizing the MeSH search string. 

[All Fields] was employed for assurance that all relevant articles including the search criteria 

were identified through the search so not to limit where the MeSH indexed terms were 

captured (as indexed, in title and in body of article). Searches were limited to English 

articles published in the last twenty-five years (1990-2015). The original search was 

performed in April 2015. Next, searches using the same terms were conducted in 

PsychINFO, CINALH, and Web of Science. Additional publications were identified through 

the review of the references cited in these publications and augmented with directed search 

of journals addressing hearing loss and hearing healthcare through February 2016.

Data Extraction

Article titles and abstracts were reviewed independently by 2 reviewers and were selected or 

removed based on the inclusion and exclusion criteria. In the event of disagreement over 

inclusion, the article was included for full text review to be more inclusive. A full-text 

review of all eligible articles was completed independently by the reviewers and the 

bibliographies of these articles were examined to identify additional articles. Hearing 

healthcare journals in audiology and otolaryngology were also independently searched by 

each reviewer and the senior author to identify any additional articles missed by the search 
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string. After full text review, any disagreement regarding article inclusion in the final review 

between reviewers was resolved by obtaining a majority consensus among the 2 reviewers 

and the senior author (MLB). Ultimately, there was no disagreement among the reviewers 

regarding of the final list of articles included in the review. The two reviewers independently 

analyzed the articles and identified reported motivators, barriers, and compliance factors in 

hearing healthcare. This data was recorded separately and organized into tables. The level of 

evidence of each article was also assessed according to the Oxford Centre for Evidence-

based Medicine guidelines (http://www.cebm.net/oxford-centre-evidence-based-medicine-

levels-evidence-march-2009/) since this grading system addresses levels of evidence.16 The 

risk of bias for quantitative research studies was determined using the Cochrane 

Collaboration's tool for assessing risk of bias.17 This assesses bias based on the presences of 

randomization, blinding, treatment standardization, outcome standardization, follow-up 

standardization, and completeness of data reporting. The studies were considered low bias 

risk if all aspects were addressed, moderate risk if at least 3 were addressed, and high risk if 

less than 3 were addressed. Qualitative research article quality was assessed using the 

Critical Appraisal Skills Programme, which has been utilized by the Cochrane 

Collaboration.18

RESULTS

The initial search in PubMed yielded a total of 764 articles. Additional searches using the 

same search terms were conducted yielding 142 articles from PsychINFO, 246 articles from 

CINALH, and 2 articles from Web of Science giving a total of 1154 articles. After title and 

abstract review, 1009 articles were excluded. A full-text and bibliography review of the 145 

remaining articles was completed. Twenty-four articles met the inclusion criteria and were 

eligible for systematic review. Six additional articles were identified through the 

bibliography search and search of hearing-related journals and included in the review. The 

30 articles included in the review are summarized in Table 1, with inclusion of the level of 

evidence. In review of the articles related to access and utilization of healthcare, data 

pertaining to the 3 primary themes (motivators in accessing care, barriers to accessing care, 

and compliance factors affecting hearing loss treatment) were recorded. This data is 

summarized in Table 2. A common statistical measure was not found between all the 

research articles selected for inclusion thus a meta-analysis was not conducted.

Motivators

Seventeen articles were identified which addressed motivators in seeking hearing 

rehabilitation healthcare. Audiological factors that lead to a patient's pursuit of hearing 

healthcare include a higher degree of hearing loss (based on a four-frequency average), 

longer length of time experiencing hearing problems, difficulty understanding speech in the 

presence of background noise, and difficulty understanding speech on the television.19-21 

Relatedly, those who perceived more severe hearing problems were more likely to pursue 

interventions.22-27 Also, the more activity limitations a person with hearing loss endures and 

the higher self-perception of disability faced by participants, the higher probability that they 

will seek to obtain a hearing aid.19,21,24,28 Patients who had more self-recognition and 

acceptance of the hearing problem were more willing to use a hearing device.24,29,30 
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Healthcare providers also play an important role in the process of seeking hearing care.31 

Otolaryngologists are frequently the initial contact in motivating a patient to seek 

intervention for hearing problems, and two-thirds of patient recommended to undergo 

audiological assessment proceed with the recommendation.32

Non-audiological patient behavioral factors were also identified as motivators in seeking 

hearing healthcare. Patient's perception of receiving benefit from care,22 and an appeasement 

of others and/or an acceptance of responsibility for the communication breakdowns in 

family life leads to pursuit of hearing intervention.20 Patient's families and acquaintances are 

strong external motivators to seek hearing intervention.23,32,33 Conversely, one study found 

that people who live alone use hearing aids more than those who live with others.28 Those in 

a higher socioeconomic status were more likely to not only pursue a hearing consultation but 

more likely to use a hearing aid.24 Appointment convenience factors such as time, office 

location, schedule, travel time, and ease of access to the facility all influence a patient's 

motivation to seek hearing healthcare.29

Psychological factors are also important to consider in the context of help-seeking behavior. 

Hearing healthcare seekers are more pragmatic and routine-oriented compared to typical 

adults.34 Additionally, people who experience more psychological strain from the hearing 

loss, and those having a high willingness to seek intervention and to use hearing technology, 

were more likely to uptake hearing aids.23,25 A high level of self-efficacy, or one's 

confidence in the ability to access care, was identified as a key motivator in adults with 

hearing loss in need of intervention19; furthermore, patients’ level of self-efficacy is 

correlated with success in hearing aid use.35

Barriers

Twenty-two articles were identified which explore the barriers patients face when actively 

seeking and/or considering access to hearing healthcare from both the perspective of patients 

and healthcare professionals. Audiological barriers to seeking hearing healthcare include 

minimization and/or denial of the problem, minimal degree of hearing loss, and 

inconvenience (time, location, schedule, travel time, ease of access).26,29,36 People who have 

not had their hearing tested recently or who have never had their hearing tested are less 

likely to use hearing aids.26,37

Cultural beliefs and support may also influence help-seeking behavior. The lack of 

motivation and support from family/friends limits seeking of hearing healthcare.26 Among 

those with hearing loss, participants within minority groups were less likely to obtain 

hearing aids compared to a Caucasian population.28 One study regarding race and ethnicity 

found a discrepancy between diagnostic testing and treatment. Specifically those within 

minorities are more likely to get their hearing evaluated, yet least likely to seek treatment 

following a hearing loss diagnosis.38 Cultural discrepancies may be related to insurance 

coverage, income, and/or geographical location considerations.38 Non-audiological factors, 

such as socioeconomic status25,29,32,37 and insurance coverage can act as a barrier to care.39 

Limited financial means of patients was a recognized barrier in multiple countries 

represented in these articles.26, 29,37,40
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Psychological factors, cognitive dysfunction, and medical conditions of people with hearing 

loss may also be barriers. Stigma, due to hearing aid use, and the perception of social 

negativity towards communication difficulties are psychological barriers to seeking hearing 

healthcare.22,25,26 Some patients report a fear of compromising their social identity with the 

use of hearing aids; however, untreated hearing loss causes some to withdraw from social 

interactions.20 Adults greater than 60 years old perceive significant stigma related to hearing 

impairment, because they attribute hearing aids as being associated with ageism and 

disability.41 Patients with personalities characterized as anxious, tense, irritable, and neurotic 

by personality profile or who may have poorer cognitive function are less likely to obtain 

hearing aids.34,36 Visual disabilities and the presence of an underlying anxiety disorder may 

result in less self-efficacy for seeking hearing loss intervention.35 Furthermore, those with 

more serious competing health conditions are less likely to receive timely hearing 

healthcare.36,42 The presence of tinnitus is associated with poorer hearing aid uptake.26

Compliance Factors

Six articles identified in the review examine compliance with the recommended 

rehabilitation plan and ongoing use of a hearing device. Five studies focused on hearing aid 

post-fitting care, while one examined cochlear implantation follow-up care. Based on a 

descriptive survey, patients reportedly preferred receiving ongoing hearing healthcare from a 

private practitioner due to the efficiency of encounters with them.43 Considering 

compliance, four factors positively correlated with ongoing hearing aid use: positive support 

from significant other, higher perceived handicap resulting from the hearing loss, positive 

attitude towards hearing help, and higher levels of perceived self-efficacy towards hearing 

aids.44 The greater the self-efficacy of patients the better their help-seeking experience was 

and the longer they wore hearing aids.35 Satisfaction with care received is associated with 

compliance and is inversely related to the cost of care, specifically hearing aids.34 

Conversely, patients who have received free hearing aids through government funding and 

who are not bothered by their hearing loss were less likely to be compliant with regular 

hearing aid use.45 New users with unrealistic expectations are less satisfied than experienced 

users having realistic expectations.46 One study focused on a Veteran population and the 

following predict post-fitting hearing aid satisfaction and continued use: greater handicap 

perceived at baseline measured with HHIE (Hearing Handicap Inventory for the Elderly), 

greater degree of high frequency hearing loss, younger age, less education, lesser degree of 

SRT (speech reception threshold) gain, less medication use, and better near-sighted vision.32

Compliance with audiological rehabilitation following cochlear implantation influences 

patient outcomes and is affected by a variety of factors. Cochlear implant recipients who are 

not fully engaged in the rehabilitation process have poorer speech perception outcomes.47 

Patients who have other health problems or who live in a rehabilitation/long-term care 

facility are less likely to be compliant in programming follow-up appointments, which may 

negatively affect their speech perception.47 Those patients with a lower socioeconomic and 

education status are less compliant with programming appointments and have lower speech 

perception gain.47
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DISCUSSION

Improving access to hearing healthcare is a national priority.14 Access to care is a complex 

concept and is influenced by many factors related to the patient, providers and the medical/

audiological infrastructure. Understanding the motivating factors, underlying barriers, and 

compliance predictors for hearing healthcare can aid in improving existing systems and in 

designing effective interventions for patients. Multiple barriers to timely general healthcare 

exist for vulnerable populations with lower educational and socioeconomic status, which 

may be due to a complex interaction of cultural factors.48 Although this review did not 

identify clear geographic differences, rural populations experience challenges in access to 

healthcare. Patients from rural areas may fear seeking specialized healthcare due to a 

perception that confidentiality in receipt of care could be compromised.48 Also, 

transportation difficulties may deter patients from remote areas from seeking hearing 

healthcare; however, social support and gainful employment may mitigate transportation 

barriers.49 Financial constraints have been found to be a significant barrier for hearing 

healthcare for rural and other vulnerable populations.49 Lack of or inadequate insurance 

coverage may also affect general healthcare accessibility.50 Based on the systematic review 

presented here, many barriers that present for general healthcare may also affect access to 

hearing healthcare.

Overall, there is limited research regarding cochlear implantation access and factors 

affecting the timing of cochlear implantation. Earlier implantation after the onset of severe 

hearing loss can lead to better speech understanding post-implantation; yet barriers exist to 

expeditious implantation.51 Lower socioeconomic status and insurance coverage gaps for 

implantation services can negatively influence the ability to seek intervention.39,52 Follow-

up care following a cochlear implantation surgery may also be affected, specifically, those 

cochlear implant recipients who have poor health, live in a rehabilitation facility, and who 

are within a lower socioeconomic status or have less education result in less benefit from a 

cochlear implant than those who do not have these factors working against them.47

In most cases, hearing healthcare is sought on an elective basis, similar to visual healthcare. 

Research along these same lines for visual healthcare services also pinpoints transportation 

and financial limitations as barriers to access to care for vulnerable populations.53 

Disadvantaged groups, such as rural patients, face limited numbers of providers in remote 

regions resulting in limited numbers of referrals to specialists to meet the rural population's 

chronic condition intervention needs.54 There is an alarming shortage of hearing healthcare 

specialists with cochlear implant experience with only 8% of audiologists in the United 

States providing cochlear implant services as a part of their practice.55 Different models of 

service delivery have been investigated for certain healthcare specialties to address 

disparities such as these. A community-based model of delivery of rural optometry elective 

services has been investigated to address limitations in access to care.53 This model requires 

the presence of local resource infrastructure that depends on multiple organizations, 

agencies, and resources to properly execute intervention services.53

There are multiple limitations of this review as well as the articles included in the review. In 

spite of thorough search criteria, it is possible that relevant articles were excluded from this 
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review. Outcome reporting bias is also a limitation of this review but this was reduced by 

using a protocol such that our hypothesis and methods were determined a priori to the 

knowledge of the results. There is a moderate to high risk of bias within these articles due to 

the nature of the study design of most of the articles (primarily retrospective and prospective 

cohort designs along with qualitative research). Most studies involved in some way a pilot 

project designed to examine a population. Because of this selection bias and publication bias 

were present. Potential biases were reduced in our interpretation of the data by employing a 

systematic approach to our search strategy outlined above. Conclusions drawn from this 

systematic review are limited given that a meta-analysis could not be performed due to the 

lack of consistent outcome measures among these studies. Comparisons between studies 

were difficult due to the diversity of articles and the lack of focused population-based 

research in these articles. Furthermore, the nature of the research was heterogeneous, thus 

making comparisons between studies difficult. In spite of extensive effort, the search criteria 

that were selected may not have included all original research that addresses adult hearing 

healthcare. The findings regarding motivating factors, barriers of access to care, and 

compliance factors may differ widely for various populations therefore limiting the 

generalizability of the findings. It is quite possible that these results may underestimate the 

barriers encountered by patients within areas of healthcare disparity due to a lack of focused 

research on vulnerable populations. Also, the studies included a generational gap as this 

review spans from 1990-2016. Motivators, barriers, and compliance to care may be 

influenced by generational knowledge and beliefs. This study was designed to provide 

insight regarding access to care by examining motivators, barriers, and compliance factors 

related to hearing healthcare.

CONCLUSIONS

Access to healthcare is a complex matter. Three factors, motivators, barriers, and compliance 

of care, are outlined in this review. Existing systems of hearing healthcare delivery and 

effective interventions may show improvement when these factors are taken into 

consideration. Future efficacy research regarding methods for highlighting motivation, 

overcoming barriers, and ensuring compliance is important in order to guide hearing 

healthcare providers on proper interventions and rehabilitation guidelines.

Acknowledgments

Source of Funding: This work was supported by the Triological Society Career Development Award (MLB) and 
National Institute of Deafness and Other Communication Disorders (1K23DC014074-01A1)(MLB). MLB is a 
member of the Surgical Advisory Board of Med El Corporation.

BIBLIOGRAPHY

1. [February 2, 2016] Occupational Hearing Loss (OHL) Surveillance. 2015. http://www.cdc.gov/
niosh/topics/ohl/.

2. Lin FR, Thorpe R, Gordon-Salant S, Ferrucci L. Hearing loss prevalence and risk factors among 
older adults in the United States. The journals of gerontology. Series A, Biological sciences and 
medical sciences. 2011; 66(5):582–590.

3. Cohen SM, Labadie RF, Haynes DS. Primary care approach to hearing loss: the hidden disability. 
Ear, nose, & throat journal. 2005; 84(1):26, 29–31, 44.

Barnett et al. Page 8

Laryngoscope. Author manuscript; available in PMC 2018 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/niosh/topics/ohl/
http://www.cdc.gov/niosh/topics/ohl/


4. Chou R, Dana T, Bougatsos C, Fleming C, Beil T. Screening adults aged 50 years or older for 
hearing loss: a review of the evidence for the U.S. preventive services task force. Annals of internal 
medicine. 2011; 154(5):347–355. [PubMed: 21357912] 

5. Davis A, Smith P, Ferguson M, Stephens D, Gianopoulos I. Acceptability, benefit and costs of early 
screening for hearing disability: a study of potential screening tests and models. Health technology 
assessment (Winchester, England). 2007; 11(42):1–294.

6. Kochkin S. MarkeTrak VIII: 25-Year Trends in the Hearing Health Market. Hearing Review. 2009; 
16(11):12, 14, 16, 18, 19, 20, 22, 23, 24, 26, 28, 30, 31.

7. Sorkin DL. Cochlear implantation in the world's largest medical device market: utilization and 
awareness of cochlear implants in the United States. Cochlear implants international. 2013; 
14(Suppl 1):S4–12. [PubMed: 23453146] 

8. Kramer SE, Kapteyn TS, Kuik DJ, Deeg DJ. The association of hearing impairment and chronic 
diseases with psychosocial health status in older age. Journal of aging and health. 2002; 14(1):122–
137. [PubMed: 11892756] 

9. Jung D, Bhattacharyya N. Association of hearing loss with decreased employment and income 
among adults in the United States. The Annals of otology, rhinology, and laryngology. 2012; 
121(12):771–775.

10. Monzani D, Galeazzi GM, Genovese E, Marrara A, Martini A. Psychological profile and social 
behaviour of working adults with mild or moderate hearing loss. Acta otorhinolaryngologica 
Italica : organo ufficiale della Societa italiana di otorinolaringologia e chirurgia cervico-facciale. 
2008; 28(2):61–66. [PubMed: 18669069] 

11. Li CM, Zhang X, Hoffman HJ, Cotch MF, Themann CL, Wilson MR. Hearing impairment 
associated with depression in US adults, National Health and Nutrition Examination Survey 
2005-2010. JAMA otolaryngology--head & neck surgery. 2014; 140(4):293–302. [PubMed: 
24604103] 

12. Dalton DS, Cruickshanks KJ, Klein BE, Klein R, Wiley TL, Nondahl DM. The impact of hearing 
loss on quality of life in older adults. The Gerontologist. 2003; 43(5):661–668. [PubMed: 
14570962] 

13. [December 5, 2015] About the Law. 2015. http://www.hhs.gov/healthcare/about-the-law/
index.html.

14. [December 5, 2015] Hearing and Other Sensory or Communication Disorders. 2016. http://
www.healthypeople.gov/2020/topics-objectives/topic/hearing-and-other- sensory-or-
communication-disorders/objectives.

15. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and 
meta-analyses: the PRISMA statement. BMJ (Clinical research ed.). 2009; 339:b2535.

16. Oxford Centre for Evidence-based Medicine – Levels of Evidence. Centre for Evidence-Based 
Medicine; Mar. 2009 [May 4, 2016]

17. Higgins, JPT., Green, S., editors. Cochrane Handbook for Systematic Reviews of Interventions 
Version 5.1.0 [updated March 2011]. The Cochrane Collaboration; 2011. Available at: http://
www.cochrane-handbook.org. [Aprl 6, 2016]

18. [May 4, 2016] Critical appraisal skills programme. Http://media.wix.com/ugd/
dded87_29c5b002d99342f788c6ac670e49f274.pdf.

19. Meyer C, Hickson L, Lovelock K, Lampert M, Khan A. An investigation of factors that influence 
help-seeking for hearing impairment in older adults. International journal of audiology. 2014; 
53(suppl 1):s3–17. [PubMed: 24405446] 

20. Claesen E, Pryce H. An exploration of the perspectives of help-seekers prescribed hearing aids. 
Primary health care research & development. 2012; 13(3):279–284. [PubMed: 22781054] 

21. Swan IR, Gatehouse S. Factors influencing consultation for management of hearing disability. 
British journal of audiology. 1990; 24(3):155–160. [PubMed: 2364186] 

22. Van den brink R, Wit H, Kempen G, Van heuvelen M. Attitude and help-seeking for hearing 
impairment. British journal of audiology. 1996; 30(5):313–324. [PubMed: 8922696] 

23. Duijvestijn J, Anteunis L, Hoek C, Van den brink R, Chenault M, Manni J. Help- seeking 
behaviour of hearing-impaired persons aged > or = 55 years; effect of complaints, significant 

Barnett et al. Page 9

Laryngoscope. Author manuscript; available in PMC 2018 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.hhs.gov/healthcare/about-the-law/index.html
http://www.hhs.gov/healthcare/about-the-law/index.html
http://www.healthypeople.gov/2020/topics-objectives/topic/hearing-and-other-sensory-or-communication-disorders/objectives
http://www.healthypeople.gov/2020/topics-objectives/topic/hearing-and-other-sensory-or-communication-disorders/objectives
http://www.healthypeople.gov/2020/topics-objectives/topic/hearing-and-other-sensory-or-communication-disorders/objectives
http://www.cochrane-handbook.org
http://www.cochrane-handbook.org
http://Http://media.wix.com/ugd/dded87_29c5b002d99342f788c6ac670e49f274.pdf
http://Http://media.wix.com/ugd/dded87_29c5b002d99342f788c6ac670e49f274.pdf


others and hearing aid image. Acta oto-laryngologica. 2003; 123(7):846–850. [PubMed: 
14575400] 

24. Popelka MM, Cruickshanks KJ, Wiley TL, Tweed TS, Klein BE, Klein R. Low prevalence of 
hearing aid use among older adults with hearing loss: the Epidemiology of Hearing Loss Study. 
Journal of the American Geriatrics Society. 1998; 46(9):1075–1078. [PubMed: 9736098] 

25. Meister H, Walger M, Brehmer D, von Wedel UC, von Wedel H. The relationship between pre-
fitting expectations and willingness to use hearing aids. International journal of audiology. 2008; 
47(4):153–159. [PubMed: 18389410] 

26. Kochkin S. MarkeTrak VII: Obstacles to Adult Non-User Adoption of Hearing Aids. The Hearing 
Journal. 2007; 60(4):24, 26, 28, 31, 32, 33, 34, 36, 37, 38, 39, 40, 41, 44, 46, 48, 50, 51.

27. Mulrow CD, Tuley MR, Aguilar C. Correlates of successful hearing aid use in older adults. Ear and 
hearing. 1992; 13(2):108–113. [PubMed: 1601191] 

28. Tomita M, Mann WC, Welch TR. Use of assistive devices to address hearing impairment by older 
persons with disabilities. International journal of rehabilitation research. 2001; 24(4):279–289. 
[PubMed: 11775032] 

29. Laplante-Levesque A, Hickson L, Worrall L. Factors influencing rehabilitation decisions of adults 
with acquired hearing impairment. International journal of audiology. 2010; 49(7):497–507. 
[PubMed: 20528667] 

30. Laplante-Levesque A, Knudsen LV, Preminger JE, et al. Hearing help-seeking and rehabilitation: 
perspectives of adults with hearing impairment. International journal of audiology. 2012; 51(2):
93–102. [PubMed: 21942678] 

31. Grutters JP, van der Horst F, Joore MA, Verschuure H, Dreschler WA, Anteunis LJ. Potential 
barriers and facilitators for implementation of an integrated care pathway for hearing-impaired 
persons: an exploratory survey among patients and professionals. BMC health services research. 
2007; 7:57. [PubMed: 17445260] 

32. Abdellaoui A, Tran Ba Huy P. Success and failure factors for hearing-aid prescription: results of a 
French national survey. European annals of otorhinolaryngology, head and neck diseases. 2013; 
130(6):313–319.

33. Mahoney CF, Stephens SD, Cadge BA. Who prompts patients to consult about hearing loss? 
British journal of audiology. 1996; 30(3):153–158. [PubMed: 8818244] 

34. Cox RM, Alexander GC, Gray GA. Who wants a hearing aid? Personality profiles of hearing aid 
seekers. Ear and hearing. 2005; 26(1):12–26. [PubMed: 15692301] 

35. Meyer C, Hickson L, Fletcher A. Identifying the barriers and facilitators to optimal hearing aid 
self-efficacy. International journal of audiology. 2014; 53(Suppl 1):S28–37. [PubMed: 24447235] 

36. Oberg M, Marcusson J, Nagga K, Wressle E. Hearing difficulties, uptake, and outcomes of hearing 
aids in people 85 years of age. International journal of audiology. 2012; 51(2):108–115. [PubMed: 
22107444] 

37. Bainbridge KE, Ramachandran V. Hearing aid use among older U.S. adults; the national health and 
nutrition examination survey, 2005-2006 and 2009-2010. Ear and hearing. 2014; 35(3):289–294. 
[PubMed: 24521924] 

38. Nieman CL, Marrone N, Szanton SL, Thorpe RJ Jr. Lin FR. Racial/Ethnic and Socioeconomic 
Disparities in Hearing Health Care Among Older Americans. Journal of aging and health. 2016; 
28(1):68–94. [PubMed: 25953816] 

39. Garber S, Ridgely MS, Bradley M, Chin KW. Payment under public and private insurance and 
access to cochlear implants. Archives of otolaryngology--head & neck surgery. 2002; 128(10):
1145–1152. [PubMed: 12365885] 

40. Laplante-Levesque A, Hickson L, Worrall L. What makes adults with hearing impairment take up 
hearing AIDS or communication programs and achieve successful outcomes? Ear and hearing. 
2012; 33(1):79–93. [PubMed: 21841487] 

41. Wallhagen MI. The stigma of hearing loss. The Gerontologist. 2010; 50(1):66–75. [PubMed: 
19592638] 

42. Cox RM, Alexander GC, Gray GA. Hearing aid patients in private practice and public health 
(Veterans Affairs) clinics: are they different? Ear and hearing. 2005; 26(6):513–528. [PubMed: 
16377990] 

Barnett et al. Page 10

Laryngoscope. Author manuscript; available in PMC 2018 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



43. Grutters JP, Joore MA, Kessels AG, Davis AC, Anteunis LJ. Patient preferences for direct hearing 
aid provision by a private dispenser. A discrete choice experiment. Ear and hearing. 2008; 29(4):
557–564. [PubMed: 18469716] 

44. Hickson L, Meyer C, Lovelock K, Lampert M, Khan A. Factors associated with success with 
hearing aids in older adults. Int J Audiol. Feb; 2014 53(Suppl 1):S18–27. [PubMed: 24447233] 

45. Brooks DN, Hallam RS. Attitudes to hearing difficulty and hearing aids and the outcome of 
audiological rehabilitation. British journal of audiology. 1998; 32(4):217–226. [PubMed: 9923983] 

46. Bille M, Parving A. Expectations about hearing aids: demographic and audiological predictors. 
International journal of audiology. 2003; 42(8):481–488. [PubMed: 14658856] 

47. Francis HW, Yeagle JA, Thompson CB. Clinical and psychosocial risk factors of hearing outcome 
in older adults with cochlear implants. The Laryngoscope. 2015; 125(3):695–702. [PubMed: 
25216459] 

48. Brems C, Johnson ME, Warner TD, Roberts LW. Barriers to healthcare as reported by rural and 
urban interprofessional providers. Journal of interprofessional care. 2006; 20(2):105–118. 
[PubMed: 16608714] 

49. Blazer DG, Landerman LR, Fillenbaum G, Horner R. Health services access and use among older 
adults in North Carolina: urban vs rural residents. American journal of public health. 1995; 85(10):
1384–1390. [PubMed: 7573622] 

50. [February 2, 2016] Health, United States, 2014. 2014. http://www.cdc.gov/nchs/data/hus/
hus14.pdf#listfigures.

51. Lin FR, Chien WW, Li L, Clarrett DM, Niparko JK, Francis HW. Cochlear implantation in older 
adults. Medicine. 2012; 91(5):229–241. [PubMed: 22932787] 

52. Clark JH, Yeagle J, Arbaje AI, Lin FR, Niparko JK, Francis HW. Cochlear implant rehabilitation in 
older adults: literature review and proposal of a conceptual framework. Journal of the American 
Geriatrics Society. 2012; 60(10):1936–1945. [PubMed: 22974240] 

53. Sanspree MJ, Allison C, Goldblatt SH, Pevsner D. Alabama Black Belt eye care-- optometry 
giving back. Optometry (St. Louis, Mo.). 2008; 79(12):724–729.

54. Mallow JA, Theeke LA, Long DM, Whetsel T, Theeke E, Mallow BK. Study protocol: mobile 
improvement of self-management ability through rural technology (mI SMART). SpringerPlus. 
2015; 4:423. [PubMed: 26301170] 

55. Jonatta, J. Audiology Survey: Clinical Focus Patterns. American Speech Language Hearing 
Association; 2014. 2014

56. Laplante-Levesque A, Hickson L, Worrall L. Predictors of rehabilitation intervention decisions in 
adults with acquired hearing impairment. Journal of speech, language, and hearing research : 
JSLHR. 2011; 54(5):1385–1399.

Barnett et al. Page 11

Laryngoscope. Author manuscript; available in PMC 2018 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/nchs/data/hus/hus14.pdf#listfigures
http://www.cdc.gov/nchs/data/hus/hus14.pdf#listfigures


Figure 1. 
Preferred reporting items for systematic review and meta-analysis algorithm
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