
University of Memphis University of Memphis 

University of Memphis Digital Commons University of Memphis Digital Commons 

Electronic Theses and Dissertations 

1-1-2021 

An Investigation of the Relative Impacts of Hearing Aid Self-An Investigation of the Relative Impacts of Hearing Aid Self-

efficacy and Personality on aspects of Hearing Aid Success efficacy and Personality on aspects of Hearing Aid Success 

Lipika Sarangi 

Follow this and additional works at: https://digitalcommons.memphis.edu/etd 

Recommended Citation Recommended Citation 
Sarangi, Lipika, "An Investigation of the Relative Impacts of Hearing Aid Self-efficacy and Personality on 
aspects of Hearing Aid Success" (2021). Electronic Theses and Dissertations. 2955. 
https://digitalcommons.memphis.edu/etd/2955 

This Dissertation is brought to you for free and open access by University of Memphis Digital Commons. It has 
been accepted for inclusion in Electronic Theses and Dissertations by an authorized administrator of University of 
Memphis Digital Commons. For more information, please contact khggerty@memphis.edu. 

https://digitalcommons.memphis.edu/
https://digitalcommons.memphis.edu/etd
https://digitalcommons.memphis.edu/etd?utm_source=digitalcommons.memphis.edu%2Fetd%2F2955&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.memphis.edu/etd/2955?utm_source=digitalcommons.memphis.edu%2Fetd%2F2955&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:khggerty@memphis.edu


 

 

AN INVESTIGATION OF THE RELATIVE IMPACTS OF HEARING AID SELF-

EFFICACY AND PERSONALITY ON ASPECTS OF HEARING AID SUCCESS 

 

by 

Lipika Sarangi 

 

 

 

A Dissertation 

Submitted in Partial Fulfillment of the 

Requirements for the Degree of 

Doctor of Philosophy 

 

 

Major: Communication Sciences and Disorders 

 

 

 

 

The University of Memphis 

December 2021 

  



ii 

 

DEDICATION 

This dissertation is dedicated to my family, friends, professors, and mentors who have 

supported and challenged me throughout my journey, have patiently answered to my endless 

questions, and inspired me to pursue my dreams. A special dedication to my mother who has 

always encouraged me to do great things in life. 

  



iii 

 

ACKNOWLEDGEMENTS 

This work was supported by the Institute for Intelligent Systems (IIS) Student 

Dissertation Grant and Phi Kappa Phi Chapter Scholarship awarded to Lipika Sarangi.  

I would like to thank my advisor, Dr. Jani Johnson, for her constant support and guidance 

throughout my PhD program as well as in writing this dissertation, and for believing in me to do 

things I was not sure I could do. I would like to thank my committee for their valuable feedback 

on this dissertation. I would also like to thank Bailey Johnson for assisting in data collection and 

analyses for the second study in this series (Chapter 3).  

  



iv 

 

PREFACE 

Chapter 2 has been submitted as a manuscript in the International Journal of Audiology 

and is currently under review. Sarangi, L. & Johnson, J. (in review). An investigation of the 
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ABSTRACT 

It has been hypothesized that patient factors such as self-efficacy and personality impact 

aspects of hearing aid (HA) success. Thus, researchers have recommended that clinicians 

incorporate these factors while planning individualized audiologic rehabilitation. However, the 

different contributions of these factors have not been evaluated in tandem. Additionally, most of 

these factors are evaluated using generalized measures. It is unclear whether general measures 

reflect nuanced psychosocial impacts of listening in difficult environments. This dissertation 

evaluated the relative impacts of patient factors on aspects of HA success using a series of 

quantitative and qualitative studies. 

First, we evaluated the associations between hearing aid self-efficacy (HASE) and other 

measurable patient characteristics in naïve and experienced HA users. Aspects of HASE were 

significantly associated with HA experience, with those having more experience also having 

higher confidence in handling HAs. Other measurable constructs, such as personality and 

cognition were distinct from HASE. In a follow-up qualitative study, we attempted to uncover 

the key ingredients of success in experienced HA users with high HASE. Our participants 

reported that self-reliance to make health care decisions, high intrapersonal motivation, openness 

and agreeableness towards accepting and using HAs, and a positive relationship with their 

audiologists were key to their success. Finally, we used mediation and moderation analyses to 

understand the interacting relationships between reported patient factors measured “in general” 

and in listening-specific situations in predicting readiness to pursue audiologic intervention. We 

found that participants reported having significantly different affective states in listening-specific 

situations compared to their affective states assessed in “General”. Individuals with greater 

perceived hearing handicap, high HASE, and high agreeableness showed increased readiness to 

pursue an intervention. However, HASE and agreeableness again were independent predictors 
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and, along with affective states or mood, did not impact the relationship between perceived 

hearing handicap and readiness.  

Together, these results suggest that self-efficacy and personality impact aspects of HA 

success through mechanisms that are independent from each other; however, these specific 

mechanisms remain to be discovered. It is likely that patient factors impact success differently at 

different stages of an individual’s hearing health journey. Future research should explore these 

relationships.   
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Chapter 1 

GENERAL INTRODUCTION 

Individualized, patient-centered care is emerging as the most effective approach for the 

management of chronic health conditions (Michie et al., 2003). Patient-centered care has been 

widely used in health sectors such as medicine (Mead & Bower, 2000), physical therapy (Kidd et 

al., 2011), and occupational therapy (Law et al., 1995) due to its positive effect on health 

outcomes. Grenness et al. (2014) reported that individualized, patient-centered care can have a 

positive impact on hearing health outcomes such as greater satisfaction and adherence to 

treatment, increased willingness to self-manage, improved health status, and reduction in 

symptoms. Despite these results, implementation of these individualized protocols in many 

health sectors is sparsely investigated and implemented (Gzil et al., 2007). One such under-

investigated area is audiological rehabilitation where individualized protocols have received 

much less attention. While one can argue that audiological rehabilitation is inherently 

individualized and patient-centered, how these approaches are implemented in practice vary. 

Evidence from the last decade has demonstrated that the nature of patient-audiologist 

interactions, as a component of patient-centered care, influence outcomes such as hearing aid 

(HA) adoption (Poost-Foroosh et al., 2011) and the decision-making process (Lapante-

Levensque et al., 2010, 2012). However, the extent to which individualized approaches can be 

operationalized in audiology clinics is still unclear. 

Available research on individualized approaches in audiological rehabilitation currently 

focuses on patient-audiologist relationships. Grenness et al. (2014) reported that along with 

practitioner-related factors, patient-related factors also contribute to outcomes from 

individualized, patient-centered hearing health care. Russo et al. (2019) performed a systematic 

review to understand the role of psychological constructs in general decision-making and 



 2 

reported that patient factors such as self-efficacy and personality contribute to patients’ 

engagement in the decision-making process and satisfaction with their decisions. These 

measurable patient factors have also been shown to influence other aspects of HA outcomes. 

Personality (Cox et al., 2005), HA self-efficacy (HASE; Kricos, 2006), cognition (Tahden et al., 

2018), motivation (Ridgeway, 2017), and experiences with HAs (Amlani & Taylor, 2012) have 

all been demonstrated to impact on various aspects of success with HAs, such as HA adoption, 

use, and satisfaction. To develop an individualized patient-centered audiologic rehabilitation 

protocol, various researchers have recommended that clinicians evaluate each of these patient 

factors and incorporate the information into planning the treatment for each patient. However, 

the different contributions of these factors have not been considered in tandem. Thus, clinicians 

and hearing health researchers remain unsure how to utilize the information we have about these 

patient factors when planning individualized audiologic care. 

One of the patient factors that has recently gained interest among researchers is HASE. 

HASE has been shown to impact various aspects of outcomes related to HAs (Hickson et al., 

2014; Kelly-Campbell & McMillan, 2015; Dillion, 2018) and is one factor that can be directly 

modified using audiologic counseling techniques (West & Smith, 2006). Bosworth et al. (2016) 

suggested that improvements in self-efficacy can improve treatment adherence and can also act 

as a motivational factor to influence patient-centered care and decision-making process. This 

series of studies used quantitative and qualitative approaches to explore the relationships 

between HASE and other measurable patient factors (especially personality), and how they 

contribute to aspects of HA success. 

The first study explored the associations between HASE and other measurable 

characteristics (working memory, personality, and HA experience) in both naïve and experienced 
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HA users (Chapter 2). To further understand the role of HASE in HA success, the second study 

employed qualitative approaches to understand the shared experiences of experienced HA users 

with high HASE. This study attempted to uncover the aspects of their hearing health journey that 

the participants believed to be facilitators of success with HAs (Chapter 3). The third study 

aimed to determine how individuals with hearing loss describe themselves in general and 

situations related to their hearing loss. We further attempted to identify significant predictors, 

mediators, and moderators of readiness to pursue audiologic intervention (Chapter 4). 
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Chapter 2 

AN EXPLORATION OF ASSOCIATIONS BETWEEN HEARING AID SELF-

EFFICACY AD OTHER MEASURABLE CHARACTERISTICS OF NAÏVE AND 

EXPERIENCED HEARIG AID USERS 

Research has shown that only a small percentage of adults with hearing loss who could 

obtain benefit from hearing aids (HAs) consult professionals for their hearing problems 

(Schneider et al., 2010) and use HAs (e. g., Smits et al., 2006). This has been attributed in part to 

differences in patient traits such as cognition (Tahden et al., 2018), personality (Cox et al., 2005), 

and HA self-efficacy (Kricos, 2006), and experiences with HAs (Amlani & Taylor, 2012). To 

improve outcomes for individual patients, researchers have recommended that hearing health 

practitioners evaluate each of these patient traits in a clinical encounter (e.g., West & Smith, 

2006; Souza, 2019). However, these patient factors have not been evaluated in tandem in 

individuals with hearing loss. There are still some unanswered questions about the relative 

impacts of these patient traits and how their associations might affect outcomes related to HAs.  

HA self-efficacy (HASE) is one patient trait that has been of some interest to audiologic 

researchers. Bandura (1994) described self-efficacy as an individual’s beliefs about their 

capabilities to produce designated levels of performance. He suggested that self-efficacy is 

influenced by four major sources of information including mastery experiences, vicarious 

experiences, verbal persuasion, and physiological and emotional states. HASE refers to an 

individual’s level of confidence in their ability to use a HA effectively (Smith & West, 2006b). 

Research has demonstrated that HASE influences individuals’ decisions throughout their hearing 

health journey, including whether to consult about hearing loss (Kricos, 2006), purchase HAs 

(Dillion, 2018), regularly use or retain HAs (Smith & West, 2006b; Hickson et al., 2014), and to 

feel satisfied with HAs (Kelly-Campbell & McMillan, 2015).  
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Like HASE, aspects of cognition, specifically working memory, and personality have 

also been linked to aspects of HA success. For example, research has shown that individuals with 

high working memory tend to receive more benefit under certain HA processing conditions 

(Souza et al., 2015). Certain positive personality traits (such as high scores on measures of 

Openness and Agreeableness factors in the Big-Five model of personality) tend to have greater 

success with HAs (Cox et al., 2005). HA experience is another patient factor that affects aspects 

of HA success. Individuals with more experience with HAs tend to perceive greater benefit with 

their devices (Cox & Alexander, 1992). 

Although researchers have recommended incorporating these factors into audiologic 

evaluations and interventions, there are notable costs associated with these changes to standard 

procedures. Some of these costs include additional time taken to complete these measures 

possibly adding additional costs and effort for the patient. Finally, it is not clear how clinicians 

should systematically utilize the information gained from these measures. Variables such as 

cognition and personality are comparatively difficult to modify directly and/or are beyond the 

scope of an audiologist. Therefore, although a patient might have cognitive and personality traits 

that have been shown to have a negative association with HA success, it is usually not 

considered within an audiologist’s scope to attempt to modify these variables. In contrast, 

researchers have reported that HASE can be easily assessed in clinic and can also be directly 

modified by targeting aspects of self-efficacy principles in audiologic rehabilitation (Smith & 

West, 2006a; Gomez & Fergusson, 2020). Yet, it is not clear if HASE is a distinct variable, or if 

it is a trait that results from other, less adaptable, patient traits that also influence HA success.  

It is evident that, regardless of the relative impacts of HASE with other measurable and 

more stable traits of a person, HASE based protocols could be implemented to have a more 
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effective audiologic rehabilitation. However, it is unclear whether HASE and HA success can be 

predicted based on more stable traits and abilities such as personality and working memory. It 

would be interesting to see if the association between HASE and HA success changes based on 

their associations with working memory or personality. The first step towards understanding 

these complex associations is to explore how these traits are associated with each other. 

Evidence from other fields suggest positive associations between self-efficacy and other patient 

factors such as education level, knowledge, cognition, and personality. Chen et al. (2009) 

reported a small but significant positive correlation for the association between cognitive ability 

and self-efficacy, and for the association between the personality trait of conscientiousness and 

self-efficacy. Judge et al. (2007) reported that once individual differences in cognition, 

personality, and experience were accounted for, the predictive usefulness of self-efficacy shrinks 

dramatically. If similar associations exist in individuals with hearing loss, we might be able to 

further test their relative influence on HA success. This might allow clinicians to incorporate the 

possible impacts of working memory and personality while designing self-efficacy based 

audiologic rehabilitation protocols. This warrants an investigation of the associations among 

these measurable patient traits in individuals with hearing loss.  

Therefore, the primary aim of this study was to clarify the associations between HASE 

and measures of other more stable factors such as working memory, personality, and HA 

experience for adults with hearing loss. We hypothesized that HASE would be positively 

associated with working memory and personality traits of openness and it would be negatively 

associated with personality traits such as neuroticism. Also, we hypothesized that individuals 

with more experience with HAs would have greater HASE. Additionally, for a subset of current 

HA users who had used HAs for at least one year, we also explored how these patient traits were 
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associated with their actual level of ability to use and manipulate HAs. We hypothesized that 

working memory and certain personality traits would be positively associated with their actual 

HA skills. 

MATERIALS & METHODS 

The present study was conducted at the Hearing Aid Research Laboratory (HARL) at the 

University of Memphis. Study procedures were reviewed and approved by the University of 

Memphis Institutional Review Board (IRB: PRO-FY2019-27). Participants were asked to give 

written consent at the beginning of the appointment.  

Participants 

  Fifty-four adults (26 females) with at least a mild acquired sensorineural hearing loss 

defined as a four-frequency pure tone average (.5, 1, 2, & 3 kHz) of > 25 dB HL in at least one 

ear; absence of any outer or middle ear pathologies (bilateral type A tympanogram); aged 45 

years and older; with English as their primary language participated in this study. Figure 1 shows 

the mean hearing thresholds for these participants. The age range for participants was 46 to 89 

years (M = 70.37, SD = 10.64). Eighteen participants were current HA users and had used HAs 

for at least one year. Participants were recruited through a database of willing participants 

maintained by the HARL (n = 29), the Memphis Speech and Hearing Center (n = 12), and via 

community-posted flyers and word-of-mouth referral (n = 13).   
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Figure 1. Average audiogram for all participants (n=54). Error bars show 1 SD. 

Materials 

Hearing Aid Self-efficacy (HASE) 

HASE is an individual’s confidence in their ability to perform the skills required for 

successful HA use. It has been shown to be an important factor in the decision-making process 

for hearing help-seeking and HA uptake (Meyer et al., 2014). We assessed HASE using the 

Measure of Audiologic Rehabilitation Self-efficacy for Hearing Aids (MARS-HA; West & 

Smith, 2007). This measure has been widely used in research related to HASE and is a highly 

reliable measure for both new (Cronbach’s α = .92) and experienced (Cronbach’s α = .91) HA 

users (West & Smith, 2007). For this measure, participants indicated how certain they were that 

they could perform specific tasks related to HA use. Possible scores ranged from 0 percent (I 

can’t do this at all) to 100 percent (I am certain I can do this). This 24-item self-report 

questionnaire assesses self-efficacy in four areas: basic handling, advanced handling, adjustment, 

and aided listening. Scores were computed for each area by averaging the responses for items in 

each subscale. Total score was the average of all item responses.  A total or subscale HASE 

score of 80% or more is the recommended self-efficacy level to target for patients and if lower, 
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then it is suggested to consider working with patients to increase their self-efficacy levels until 

the recommended level or higher (West & Smith, 2007). 

Personality 

The Big-five personality trait theory (Goldberg, 1992) is a commonly accepted method 

used to describe the fundamental factors of personality that contribute to human behavior. These 

factors are Neuroticism, Extraversion, Openness, Agreeableness, and Conscientiousness. We 

used the International Mini Markers (IMM) questionnaire (Thompson, 2008) for this study. The 

40-item IMM is based on the original 100-item “Big-Five” personality scale (Goldberg, 1992) 

but is less time consuming and still provides information with robustness almost equal to that of 

the original “Big-Five” scale (Saucier, 1994). The IMM consists of 40 descriptor words, such as 

talkative, shy, determined, and efficient. Participants rated each item on a scale according to how 

accurately each item described them. A summed score was calculated for each personality trait 

using the items dedicated to each of the five personality traits. For each trait, the scores can range 

from 1 to 5. An individual with high score on a trait is considered to have more prominent 

characteristics of that trait. These trait scores were included in the analysis.  

Working Memory 

Working memory has been shown to play a role in determining success with HAs. 

Working memory is one aspect of cognition that involves the ability to process and store 

information. We used the Reading Span Test (RST; Daneman & Carpenter, 1980) to assess 

working memory. This test was chosen because it has been shown to have good correlation with 

self-reported success with HAs. This test comprises 57 written sentences presented on a 

computer screen by one or two words at a time. Some of these sentences do not make sense. 

Participants read each sentence aloud as it appeared and indicated whether it made sense. After a 
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set of sentences were presented, participants were asked to repeat either the first or the last word 

for a group of sentences in the order that they were presented. The total number of first/last 

words correctly recalled was used as the final score. For this analysis, we calculated the percent 

correct score for each participant. These scores can range from 0% to 100%. An individual with 

high scores on the RST has high verbal working memory capacity.  

Hearing Aid Experience 

Our sample included both new and experienced HA users. We used a single-item 

question, “Do you wear HAs? If yes, for how long?” to assess participants’ experience with HAs 

in number of years.  

Hearing Aid Skills 

Practical HA skills were assessed for those participants with HA experience. Skills were 

documented with the Practical Hearing Aid Skills Test-Revised (PHAST-R; Doherty & 

Desjardins, 2012). This test requires the participant to complete 8 tasks: HA insertion, HA 

removal, opening the battery door, changing the HA battery, cleaning the aid, manipulating the 

volume control, using the telephone, and using programs in noisy situations. All tasks were 

performed with HAs. Therefore, it was only administered to the participants who were current 

HA users. We scored participants on a 3-point Likert scale ranging from 0 to 2 according to how 

well they accomplished each task. A score of 2 on this scale indicated that the task was 

performed without difficulty, a score of 1 indicated that the task was performed with some 

difficulty, and a score of 0 indicated that the participant could not perform the task at all. A final 

score was computed by summing scores on all the items. The final score ranges from 0 to 16, 

where an individual with high score would be considered to have better HA skill. 
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Follow-up survey on Hearing Aid Experience 

To better understand the participants’ HA experience, an informal follow-up survey was 

created. This survey asked the participant whether they consider themselves as experienced HA 

users and average hours of HA use per day. This survey also had 24 questions related to HA 

handling, adjustment, and aided listening in different listening situations. They were asked 

whether their audiologists trained them on these handling, adjustment, and aided listening skills 

at the time of HA purchase. Examples of the questions include: “Did your audiologist train you 

on how to insert/remove your hearing aids?” and “Did your audiologist train you on how to use 

the hearing aid in a noisy situation?”. Yes/No responses were recorded for these questions. 

Eighteen participants with prior experience with HAs were contacted and asked to complete this 

survey.  

Procedure 

This exploratory study was completed in a single appointment. Participants were given a 

brief overview of the study at the beginning of the appointment. In addition to collecting routine 

audiologic and demographic information to verify their eligibility, we assessed each participant’s 

HASE, personality, working memory, and HA experience. Additionally, we assessed HA skills 

for a subset of experienced HA users. Participants were compensated for their time and 

participation. The 18 experienced hearing ad users were contacted through their preferred 

method and were asked if they would be willing to complete a quick follow-up survey. The 

follow-up survey was administered on those who could be contacted and agreed to complete it.  

Data Analyses 

 Visual inspection of the data via scatter plots of each variable and HASE were done to 

identify noteworthy associations. All statistical analyses were performed using the Statistical 
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Package for the Social Sciences (SPSS) Version 26 software. Regression analyses were 

conducted to assess the associations among patient traits. Post hoc sensitivity analyses computed 

using the software G*Power version 3.1.7 (Faul et al., 2007), configured for linear multiple 

regression; α = .05; and r = .3 demonstrated 78% power to detect a significant association among 

the tested variables with a sample of 54 participants. Although these did not quite reach the 

standard power of 80%, all correlations (r) ≥ .3 were statistically significant in our primary 

analyses. 

RESULTS 

Table 1 summarizes the distributions of the test variables. All participants reported 

having notable hearing difficulties for at least one year (n=54). Although participants’ working 

memories, personalities, HASE and HA skills varied substantially, mean scores were consistent 

with published normative data. To understand these associations across a broad patient 

population, both novice and experienced HA users were included as participants. Eighteen 

participants were HA users with experience varying from 1 to 36 years. Of these 18 participants, 

10 could be contacted for the follow-up survey. They reported that they considered themselves 

experienced HA users and have been using their HAs for 6-12 hours per day. They were trained 

by their audiologists on how to handle, adjust to, and use the HAs in different listening 

situations. Based on these responses, they were considered as experienced HA users. To 

understand how HA experience systematically might have influenced or resulted from 

differences in other patient traits, individual independent t tests were used to compare average 

working memory scores and personality trait data for novice and experienced HA users. Results 

showed no significant differences on average for any of these variables (at α = .05). As there 

were no significant differences, corrections for multiple comparisons were not needed. Data from 
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all participants were used in the analyses to explore associations between these patient 

characteristics and HASE.  

Table 1. Descriptive statistics for the test variables (MARS-HA total and subscale scores, % 

words correctly identified on the RST for working memory, personality trait scores on the IMM, 

and scores on the PHAST-R).  

  Mean Standard 

Deviation 
Minimum Maximum 

MARS-HA Total Score (n = 54) 

MARS-HA Subscale Score (n = 54) 

Basic Handling 

Advanced Handling 

Adjustment 

Aided Listening 

Working Memory (RST % correct; 

n = 54)  

Personality trait scores on IMM (n = 

54)  

Extroversion 

Openness 

Neuroticism 

Conscientiousness 

Agreeableness 

PHAST-R score (n = 18)  

HA Experience (yrs) 

Total Sample (n=54) 

Experienced HA users (n = 18) 

76.79 

 

81.93 

58.81 

84.19 

80.18 

34.84 

 

 

 

3.50 

3.56 

2.50 

3.76 

4.11 

15.11 

 

3.19 

9.56 

15.25 

 

19.59 

24.49 

19.88 

17.34 

12.44 

 

 

 

.73 

.79 

.57 

.65 

.73 

1.13 

 

7.07 

9.56 

16.67 

 

15.71 

8 

23.33 

20 

10 

 

 

 

2 

1.63 

1.31 

2.69 

1.56 

13 

 

0 

1 

99.17 

 

100 

100 

100 

100 

51.85 

 

 

 

4.75 

5 

3.56 

5 

5 

16 

 

36 

36 

MARS-HA, Measure of Audiologic Rehabilitation Self-efficacy for Hearing Aids; RST, Reading Span Test; IMM, 

International Mini Markers; PHAST-R, Practical Hearing Aid Skills Test-Revised. 

 

Associations between HASE and other patient characteristics 

Associations between the 4 MARS-HA subscales and percent correct scores on the RST, 

personality trait scores for each of the 5 subscales on the IMM, and years of experience with 

HAs were tested. Examination of scatter plots suggested positive associations between HA 

experience and participants’ HASE for basic and advanced HA handling. No other linear or non-

linear associations were observed. Figures 2 and 3 display scatter plots for these two 

associations. For these plots, it is apparent that HASE for handling varied substantially for 

individuals with little or no HA experience, then improved with years of experience, especially 
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after using HAs for at least 10 years. This was particularly true for advanced handling abilities 

with HAs. Table 2 demonstrates correlations (r) values between subscales of HASE measure and 

patient characteristics (working memory, personality, and HA experience). These associations 

supported our observation that only HA experience had notable (r ≥ .3) associations with 

participants’ HASE (Basic handling: r = .31; Advanced handling: r = .32).  

It was evident from the scatter plots that there was heterogeneity in the HASE handling 

data. Specifically, there was high variability in the data for individuals with little or no 

experience with HAs and low variability for individuals with more years of HA experience. 

Results of the Modified Breusch-Pagan test for Heteroskedasticity were also significant for self-

efficacy for basic handling (Chi-Square = 6.884, p = .009). An attempt to transform this data by 

using Log, Squared, and Square root transformation did not resolve issues of heterogeneity. 

Therefore, to clarify the associations between HA experience and self-efficacy for handling, we 

chose to categorize the HA experience variable into three groups: Group 1 - No HA experience, 

Group 2 - one to ten years of experience, and Group 3 - more than 10 years of experience. 

Regression analyses supported the observation that HA experience was the only variable that had 

significant association with self-efficacy for HA handling. Results demonstrated a significant 

difference between HA experience groups 1 and 3, where group 1, with no HA experience, had 

significantly lower self-efficacy for Basic (t = -2.542, p = .015) and Advanced (t = -2.197, p = 

.033) handling of HAs than group 3 with more than 10 years of experience. Results for group 2, 

1 to 10 years of HA experience, were not significantly different for the other two groups. No 

significant associations were observed for other subscales of HASE measure. Further, the 

regression analysis did not demonstrate any significant association between HASE and other 

measurable patient traits.  
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Table 2. Associations between subscales of the MARS-HA and patient traits (working memory, 

personality traits, and HA experience). Values on the table represent correlation values from 

multiple regression analyses. 

  Working 

Memory 

Extro-

version 

Open-

ness 

Neuro-

ticism 

Conscient-

iousness 

Agreeable

-ness 

HA 

experience 

(Years) 

MARS-HA 

Basic 

Handling 

 

MARS-HA 

Advanced 

Handling 

 

MARS-HA 

Adjustment 

 

MARS-HA 

Aided 

Listening 

.17 

 

 

 

-.09 

 

 

 

.25 

 

 

 

.03 

.04 

 

 

 

.01 

 

 

 

.16 

 

 

 

.11 

-.02 

 

 

 

-.03 

 

 

 

-.13 

 

 

 

-.24 

.22 

 

 

 

-.08 

 

 

 

.09 

 

 

 

.15 

.09 

 

 

 

.15 

 

 

 

.16 

 

 

 

-.06 

.11 

 

 

 

.08 

 

 

 

.11 

 

 

 

-.04 

.31* 

 

 

 

.32* 

 

 

 

.09 

 

 

 

.06 

 

*p < .05 (two-tailed) 

MARS-HA, Measure of Audiologic Rehabilitation Self-efficacy for Hearing Aids 
 

 

Figure 2. Scatter plot showing correlation between years of experience with HAs and % 

confidence in Basic HA handling abilities as assessed using the MARS-HA (n = 54). p < 0.05 

was considered statistically significant. 
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Figure 3. Scatter plot showing correlation between years of experience with HAs and % 

confidence in Advanced HA Handling abilities as assessed using the MARS-HA (n = 54). p < 

0.05 was considered statistically significant. 

 

Associations between experienced HA users’ skills and patient characteristics 

A subset of 18 participants who were using HAs were assessed for HA skills using the 

PHAST-R. Associations between HA skills and patient traits, including HASE, were analyzed. 

Examinations of scatter plots suggested a notable positive linear association between 

experienced users’ HA skills and their working memories, as well as with their Openness score 

on the IMM. Figures 4 and 5 display scatter plots for these two associations. These plots 

demonstrate that HA skills tended to be better for individuals with better working memory 

abilities and higher scores on Openness. Table 3 displays the correlations (𝑟) between HA skills 

and patient characteristics. These correlation values supported our observations that these 

associations had noteworthy positive associations (𝑟 > .3 for both). Multiple regression analyses 

demonstrated a statistically significant association between HA skills and the Openness 

personality trait (𝑟 = .54, p = 0.02). The association between HA skills and working memory 

approached but did not achieve significance (𝑟 = .42, p = 0.08) for this small subset of 

participants. No other notable linear or nonlinear associations were observed between patient 
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characteristics and HA skills. As the sample size was small, these results should be interpreted 

with caution. 

Table 3. Associations between patient characteristics and experienced hearing aid users’ hearing 

aid skills as assessed using the PHAST-R. These values in the table demonstrates correlation 

values from multiple regression analyses. 

  Hearing Aid Skills 

(% PHAST-R Score)  

MARS-HA Subscale Score 

Basic Handling 

Advanced Handling 

Adjustment 

Aided Listening 

% Correct on the RST 

Personality trait scores on 

IMM 

Extroversion 

Openness 

Neuroticism 

Conscientiousness 

Agreeableness 

 

-.17 

 .05 

-.04 

-.26 

   .42* 

 

 

-.04 

   .54* 

-.07 

 .07 

 .06 

*p < .05 (two-tailed) 

MARS-HA, Measure of Audiologic Rehabilitation Self-efficacy for Hearing Aids; RST, Reading Span Test; IMM, 

International Mini Markers; PHAST-R, Practical Hearing Aid Skills Test-Revised 

 

Figure 4. Scatter plot showing correlation between experienced users’ HA skills and working 

memory. (n = 18). p < 0.05 was considered statistically significant. 
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Figure 5. Scatter plot showing correlation between experienced users’ HA skills Openness 

personality trait. (n = 18). p < 0.05 was considered statistically significant. 

 

DISCUSSION 

Self-efficacy has been widely researched in the psychological and health literature over 

the last several decades. This variable has consistently demonstrated significant associations with 

positive outcomes across a wide variety of domains, including job satisfaction and performance, 

creative and academic performance, and health behaviors and outcomes (e.g., Marks et al., 2005; 

Brockhus et al., 2014). More recently, this factor has gained popularity in the Audiological 

literature due to its positive associations with HA success and potential for improvement through 

clinical training and counseling techniques. At the same time, there are other predictors of HA 

success that seem likely to be associated with HASE. For example, it seems reasonable that 

individuals with better cognitive processing abilities and personality traits that are more positive 

would experience greater success and receive more positive feedback when handling activities of 

daily living, thus developing higher self-efficacy for novel or difficult tasks.  

Associations between HASE and other patient characteristics 

Results from this study suggest that, on average, self-efficacy for handling of HAs tends 

to improve with years of experience using HAs. This result is not surprising given that, with 

regular practice, individuals develop mastery over tasks associated with daily HA use, increasing 
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confidence in their handling abilities over time. Although unsurprising, this finding provides 

support for Bandura’s (1994) theory of self-efficacy which posits that self-efficacy is changeable 

through mastery experiences. For our participants, those with greater than 10 years of HA 

experience were most likely to achieve adequate HASE, especially for the more complex tasks 

required for advanced handling of HAs (e.g., troubleshooting a HA). When these participants 

were categorized to those with no HA experience, 1-10 years of experience, and > 10 years of 

experience, regression analyses further clarified that mean differences in self-efficacy for HA 

handling (for both basic and advanced HA handling skills) were only statistically higher for 

those individuals with more than 10 years of experience compared to new HA users or non-users. 

Our follow-up survey on some of the HA users also showed that they were trained to use the 

HAs effectively in different situations and they consider themselves experienced HA users. 

Although these trends support the idea that years of successful experiences with HA handling 

can improve participants’ HASE for these areas, visual inspection of scatter plots (Figures 2 and 

3) shows a great deal of variability among participants’ reported HASE, particularly for those 

with less than 10 years of HA experience. For example, it can be seen in Figure 2 that although 

some of those with little or no experience indicated low HASE, more than half of these 

individuals demonstrated high confidence in their abilities to perform basic HA handling skills, 

and in some cases, had even more confidence than a few participants with > 10 years of 

experience. This could be explained by the fact that these basic skills tend to be quite 

straightforward (e.g., removing a HA). Thus, many of these participants might have expected 

that these tasks would be easy to complete, resulting in a majority of responses that were close to 

ceiling. It is also worth noting that even lengthy experiences using HAs did not correlate with 

HASE for the most complex areas of aided listening and adjustment to wearing hearing aids, and 
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there were many naïve users who reported high HASE in all areas without having any actual 

experience with HAs. These discrepancies suggest that multiple factors likely combine in 

complex ways to contribute to an individual’s HASE. Previous research in Audiology has 

demonstrated that HASE can be modified through training (Gomez & Ferguson, 2020) as well as 

positive feedback during the HA orientation process (e.g., McMullan & Kelly-Campbell, 2018) 

and psychological researchers have shown that increasing self-efficacy through verbal 

encouragement can be independently related to improved performance on a given task. This 

suggests that as people start using HAs, their HASE can further be improved through orientation 

and training. Along with this, as their experience with HAs increases, they become more 

confident in using HAs effectively.  

Contrary to our hypothesis, our findings suggested that an individual’s confidence in 

using a HA effectively was not independently related to working memory or to any of the Big-5 

personality traits. This suggests that in individuals with hearing loss, HASE is a factor that is 

distinct from working memory and personality. Additionally, self-efficacy is domain specific and 

personality as well as working memory are more general and stable. We only assessed these 

individuals’ HASE. An assessment of their general self-efficacy might have been a more holistic 

measure to test the association with personality and working memory. Evidence from other fields 

have suggested a possible relationship between general self-efficacy and personality (Zakiei et 

al., 2020) as well as working memory (Hoffman & Schraw, 2009). Future research should 

explore whether a general measure of self-efficacy is associated with other patient traits in 

individuals with hearing loss.  
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Associations between experienced HA users’ skills and patient characteristics 

For a subset of current HA users (18 participants), we explored the associations between 

ability to manipulate and use HAs and patient traits, including HASE. Although it seems 

reasonable that HASE and HA skills would be associated, they were not. These results are 

consistent with research by Dullard & Cienkowski (2014), who hypothesized that participants’ 

personality traits might have influenced their responses to questionnaires and contributed to non-

significant associations between HASE and HA skills. Our results suggest that clinicians should 

keep in mind that their patient’s confidence in using the HAs effectively might not reflect their 

actual ability to use the HAs, and HA orientations and trainings should be designed accordingly. 

For our HA users, the Openness personality trait did have a significant positive 

association with their abilities to use and manipulate HAs. Cox et al. (2005) postulated that 

individuals with higher scores for this trait are ready to try new things, and thus are more likely 

to have experienced greater success in learning skills and strategies related to amplification. An 

ad-hoc power analysis for this section reported that given the extremely small subsample for 

these comparisons, it is extremely underpowered (32% power to detect associations). Although 

this association makes sense considering the fact that these participants might be open to learning 

about hearing aids and thus believed that they could manage HAs, due to low power, we cannot 

provide decisive conclusions. Future studies with a larger sample size might confirm our 

associations and help us make interpretations.  

It is also of interest to note that HA skills tended to be better for the experimental subset 

with better working memory as seen by a notable but nonsignificant correlation between the two. 

Individuals with better working memory can handle tasks that demand a higher cognitive load, 

which is difficult for individuals with poorer working memory. Similarly, skills related to HA 
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use and manipulation might be more difficult for individuals with poorer working memory. 

However, again, due to small sample size, we could not draw strong conclusions about these 

associations.  

CONCLUSIONS 

In today’s culture of individualized medicine, it is important to understand how patient 

traits contribute to, and might be modified for, optimized audiological outcomes. Self-efficacy is 

one modifiable factor that has been associated with HA success. We hypothesized that certain 

patient variables, like better working memory and positive personality traits, might be directly 

related to self-efficacy for using HAs. Such associations might partially explain the strong 

positive association between HASE and HA success. Our results did not support this hypothesis. 

Further, HASE was not directly related to experienced participants’ abilities to use and 

manipulate HAs, but the Openness personality trait was. Our study suggests that HASE, working 

memory, and personality traits are independent factors. Although our study supported the theory 

that HASE for handling HAs might improve over time through mastery experiences using 

amplification, it remains unclear whether directly modifying HASE in a clinical setting would 

prove to be an effective intervention for improving outcomes related to HAs. Future research 

should clarify these complex interactions and evaluate the effectiveness of such an approach. 
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Chapter 3 

SHARED EXPERIENCES AMONG SUCCESSFUL HEARING AID USERS WITH 

HIGH HEARING AID SELF-EFFICACY 

Hearing aids are the most common treatment for disabling hearing loss and have been 

shown to ameliorate quality of life problems (Chisholm et al., 2007; Manrique-Huarte et al., 

2016). Although advancements in hearing aid (HA) technologies have improved satisfaction 

rates with HAs over the last several decades (Picou, 2020), fewer than half of those who could 

benefit from HAs wear them (Meister et al., 2008; McCormack & Fortnum, 2013). Over the last 

several decades, research has focused on advancing modern technologies to better meet users’ 

expectations and improve HA success. The most recent MarkeTrak survey data demonstrated 

that modern HA wearers have relatively high satisfaction rates with their devices. Picou (2020) 

reported that 83% of device owners surveyed in 2018 indicated that they were satisfied with their 

HAs, and approximately the same percentage of those who purchased their devices kept them. 

These data also demonstrated that long-term HA users reported greater satisfaction with their 

current HAs compared to their previous models of devices, suggesting that modern technologies 

have positively impacted the end-user experience. Although these findings are encouraging, 

listening outcomes with hearing devices continue to vary considerably among HA users, as 

evidenced by the 20% of those surveyed who were not satisfied with their devices, and 20% who 

discontinued using their HAs. Picou further reported that half of those who returned their HAs 

indicated that they were not satisfied with their devices. Presumably, the other 50% who 

indicated that they were satisfied with their devices but discontinued using them did not find that 

the benefits with their devices outweighed their associated costs, including financial, time and 

effort, and social costs of using HAs.  
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Despite documented structural and societal barriers to hearing aid adoption, use, and 

satisfaction, many individuals with hearing impairment can experience long-term success with 

HAs. For decades, researchers have explored potential barriers to and facilitators of HA success 

(e.g., Lockey et al., 2010; Jenstand & Moon, 2011). An investigation by Lopez-Poveda et al. 

(2017) determined that demographic variables such as age, noise exposure, tinnitus, and previous 

HA use, and audiologic variables, such as degree of hearing loss and speech thresholds in quiet 

were poor predictors of reported HA benefit in daily listening. Working memory, one aspect of 

cognitive ability, has been shown to have a relationship with benefit from specific types of HA 

signal processing. Several researchers have found that individuals with poorer working memories 

perceive less improvement with more complex signal processing strategies than those with better 

working memories (Gatehouse, 2003, 2006; Lunner & Sundewall-Thoren, 2007; Xu & Cox, 

2021). Tognola et al. (2019). also found a positive relationship between cognition and reported 

HA benefit. This study also determined that cognition was significant related to audiometric 

outcomes, and they speculated that this mediating variable was the driving factor for the 

relationship between cognition and aided benefit. Cox et al. (2005, 2007) demonstrated a 

significant association between HA outcomes and personality traits of Openness and 

Neuroticism.  

An additional patient trait that has received recent attention for having strong positive 

associations with HA success is hearing aid self-efficacy (HASE). This trait encompasses a 

person’s belief that they can successfully manage and wear HAs Higher HASE has been shown 

to influence individuals’ decisions to purchase HAs (Dillon, 2018), regularly use HAs (Smith & 

West, 2006b), and be satisfied with their HAs (Kelly-Campbell & McMillan, 2015). Aspects of 

this trait can directly be improved with targeted audiologic rehabilitation (West & Smith, 2006a). 
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As a result, West and Smith (2006a) recommended that HASE be clinically evaluated and 

incorporated into standard audiologic rehabilitation protocols to improve long-term HA 

outcomes. To develop such a protocol would require a clear understanding of the salient aspects 

of HASE that might be driving the positive relationships with HA outcomes. In other words, it is 

important to understand the underlying “active ingredients” in HASE that play a role in HA 

success. Although research has demonstrated that HASE is distinct from other patient traits such 

as personality and cognition (Sarangi & Johnson, in review), it remains unclear how exactly 

HASE impacts outcomes, or whether modifications of HASE would directly translate to 

improved real-world outcomes. One step toward shedding some light on this issue is to seek out 

individuals that have high HASE and are successful HA users and explore their perceptions of 

their hearing health care journeys. The present study employed a qualitative research design to 

elicit such experiences and to uncover those aspects of the hearing health care journey that these 

individuals believed were important contributors to their success with HAs.  

MATERIALS & METHODS 

This qualitative interview study was completed at the Hearing Aid Research Laboratory 

at the University of Memphis. All procedures involved in this study were reviewed and approved 

by the University of Memphis Institutional Review Board (IRB# PRO-FY2020-134).  

Research Strategy 

 We elected to use an interpretive phenomenological methodology for this study. 

Phenomenology is a qualitative school of thought that aims to provide a detailed understanding 

of individuals’ lived experiences of a phenomenon. As a result, it is an appropriate choice of 

research method when exploring the experience of illness or disability (e.g., Smith & Osborn, 

2015; Benner, 1994; McGeechan et al., 2018; Mole et al., 2019), and is commonly used in 

behavioral and health sciences. The phenomenological approach is consistent with our objectives 
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because we sought to understand how successful HA users with high HASE experienced their 

hearing health journey, and how they perceived that these experiences contributed to their 

successes with amplification. Interpretive phenomenology is sub-type of phenomenology based 

on the philosophical writings of Heidegger (1927). There are several aspects of this approach 

that differentiate it from traditional descriptive approaches. For a comprehensive review of these 

differences see Lopez &Willis (2004) and Beck (2021). Several distinctive aspects of 

interpretive phenomenology (IP) were more congruous with the purposes of this study. For 

example, where the traditional descriptive approach to phenomenology attempts to set aside all 

researcher bias, the interpretive approach explicates the researchers’ assumptions and 

preconceptions about the phenomenon under study and integrates them into the research findings 

(Cohen & Omery, 1994; Ray, 1994; Lopez & Willis, 2004). This philosophical choice was 

particularly relevant for this study because we sought to balance describing and representing 

patient embodied experiences in their own words with a desire to inform clinical audiologic 

practices and research. Similarly, unlike traditional methods, interpretive phenomenology 

embraces the use of a conceptual framework to explicate the study assumptions and researchers’ 

frame of reference throughout interpretation. Consistent with this methodology, we used the 

transtheoretical model (TTM) of behavioral change (Prochaska & Velicer, 1997) as an orienting 

framework when generating interview questions and throughout data analysis and interpretation.  

Participants 

 A purposeful sample of successful HA users was recruited from a database of older adults 

who previously volunteered to be contacted for research conducted in our laboratory. Qualitative 

research grounded in constructionist epistemology implements purposeful sampling to recruit 

participants for whom the research topic is relevant (Creswell, 2002). For this study we were 
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interested in the shared experiences among successful HA users. Yet, successful HA use has not 

been consistently operationalized. Several outcome domains have been used in the audiologic 

literature to characterize a successful intervention with HAs. Indicators of success include daily 

HA use (hours per day and days per week; e.g., Jilla et al., 2020; Bertolli et al., 2009; Nabelek et 

al., 2006), audibility (e.g., Folkeard et al., 2018; Mackersie et al., 2020), speech understanding 

benefit (e.g., Cox & Xu, 2010; Johnson et al., 2016), HA adoption (e.g., Jorgenson, 2020), and 

satisfaction with amplification in daily listening (e.g., Picou, 2020). Although each of these is a 

reasonable marker of success with HAs, we chose to define a successful user broadly as a person 

with noticeable hearing difficulties who effectively uses their HAs when needed in daily 

listening and is satisfied with the benefits that they receive from their devices in a variety of 

environments and domains relative to the costs of using their devices. Thus, we chose to include 

only experienced HA users, with at least a mild acquired sensorineural hearing impairment in 

one or both ears, who self-reported daily HA use, having high HASE, and satisfaction with their 

HAs in daily listening. 

Traditionally, for IP data analyses the size of the sample is considered adequate when 

interpretations are clear and additional participants reveal no new findings (Benner, 1994). For 

IP analyses, 3-5 participants is a reasonable sample size for a group study (Reid et al., 2005; Pllio 

et al., 1997). We anticipated that a small sample size (between 3 and 8 participants) would be 

sufficient for this analysis. Ultimately, five English-speaking older adults that met the inclusion 

criteria were recruited for this study. All who were contacted agreed to participate. Demographic 

information including age, gender, and race/ethnicity were collected at the time of the interview. 

Table 4 summarizes these characteristics. For this study, data collection was terminated when 
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data from the fifth participant revealed no new or distinct categories not already identified in the 

first four participants’ interview data.  

Table 4. Demographic information and results of assessments (MARS-HA, SADL, IMM, GSE, 

and PPOS). 
 

Participant 1 

(Sue) 

Participant 2 

(Paul) 

Participant 3 

(Robert) 

Participant 4 

(Mike) 

Participant 5 

(Jane) 

Age (yrs) 

Gender 

Race/Ethnicity 

 

 

HA Experience (yrs) 

MARS-HA Scores (%) 

Total 

Basic Handling 

Advanced Handling 

Adjustment 

Aided Listening 

SADL Scores 

Global 

Positive Effect 

Service & Cost 

Negative Features 

Personal Image 

IMM Personality Traits 

Extroversion 

Openness 

Neuroticism 

Conscientiousness 

Agreeableness 

GSE Total 

PPOS Scores 

PPOS Mean 

PPOS Sharing 

PPOS Caring  

66 

Female 

White or 

Caucasian (not 

Hispanic) 

36 

 

99.17 

100 

96 

100 

100 

 

5.9 

6.7 

5.7 

4.0 

6.7 

 

4.94 

4.44 

2.63 

4.5 

4.75 

40 

 

4.33 

3.67 

5 

83 

Male 

White or 

Caucasian (not 

Hispanic) 

15 

 

93.33 

100 

100 

96.67 

83.33 

 

6.5 

6.7 

7.0 

6.0 

6.0 

 

2.75 

4 

1.81 

4.31 

4.13 

34 

 

4.56 

4.56 

4.56 

75 

Male 

White or 

Caucasian (not 

Hispanic) 

3 

 

96.25 

100 

88 

100 

96.67 

 

6.1 

5.7 

7.0 

6.0 

6.3 

 

- 

- 

- 

- 

- 

- 

 

- 

- 

- 

70 

Male 

White or 

Caucasian (not 

Hispanic) 

4 

 

93.33 

100 

96 

100 

84.44 

 

5.7 

6.7 

4.7 

6 

4.7 

 

3.56 

4.06 

2.13 

3.94 

4.88 

40 

 

4.5 

4.56 

4.44 

78 

Female 

White or 

Caucasian (not 

Hispanic) 

24 

 

88.33 

100 

78 

100 

81.11 

 

5.9 

6.2 

6.3 

5.7 

5.3 

 

4.75 

3.88 

1.56 

3.81 

4.75 

38 

 

3.33 

3.22 

3.44 

HA, Hearing Aid; MARS-HA, Measure of Audiologic Rehabilitation Self-efficacy for Hearing Aids; SADL, 

Satisfaction with Amplification in Daily Life; IMM, International Mini Markers; GSE, General Self-efficacy; PPOS, 

Patient-Practitioner Orientation Scale. Names used here are pseudo names. 

 

Materials 

To confirm participants’ eligibility for this study, we verified their ages and experience 

with HAs. We also assessed their HASE and satisfaction with HAs. In addition, participants 

completed measures of personality, general self-efficacy, and beliefs regarding patient-

centeredness to triangulate evidence for emergent themes.  
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Hearing Aid Self-efficacy (HASE) 

The Measure of Audiologic Rehabilitation Self-efficacy for Hearing Aids (MARS-HA; 

Smith & West, 2007) was used to assess HASE. It is a 24-item self-report questionnaire that 

assesses a person’s ability to care for and use HAs in four areas: Basic handling, Advanced 

handling, Adjustment, and Aided listening. A score of 80% in each subscale is considered 

adequate for successful HA use (Smith & West, 2007). All our participants scored at least 80% 

for the MARS-HA for all the subscales, and mostly reported having HASE between 85 and 

100% (See Table 4).  

Hearing Aid Satisfaction 

The Satisfaction with Amplification in Daily Living scale (SADL; Cox & Alexander, 

1999) has been used in audiologic outcomes research to assess individuals’ levels of satisfaction 

with HAs (e.g., Wan Ahmad, 2020; Jilla et al., 2020). This is a 15-item self-report questionnaire 

that evaluates satisfaction as a global score and in four subscales: Positive Effect, Service and 

Cost, Negative Features, and Personal Image. The global score has demonstrated good construct 

validity and reliability (Cronbach’s alpha = .82; Cox & Alexander, 2001). We chose to use this 

measure to cross-validate that our participants were adequately satisfied with their hearing aids 

to be considered “successful” for our purposes. The mean normative global score reported by 

Cox and Alexander in 1999 was 4.9. Global SADL scores were also cross-validated against a 

single item measure of satisfaction (Cox & Alexander, 2001), demonstrating that a global SADL 

score of approximately 5.1 corresponded to a rating of “satisfied” on the single item measure, 

and a score of 5.9 corresponded to “very satisfied.” We felt confident including those individuals 

who scored at least a 5 on the SADL global score for this study. Table 4 demonstrates the SADL 

scores for our participants. This confirms that our participants not only exceeded this threshold 
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but also that subscale scores were uniformly higher than the mean normative values reported by 

Cox and Alexander (1999). These values frequently exceeded the 80th percentile scores, 

confirming that these participants were satisfied with their current HAs at the time of data 

collection. 

Personality 

The International English Big-Five Mini Markers (IMM; Thompson, 2008) is a short 

personality measure that is based on the “Big-Five” personality traits developed by Goldberg 

(1992) and further described by Saucier (1994). It describes 5 factors of personality: 

Extraversion, Openness, Neuroticism, Conscientiousness, and Agreeableness and consists of 40 

adjectives that describe these personality traits (eight adjectives per trait). Participants rate each 

adjective on a scale from 1 to 5 according to how accurately the adjective describes them. We 

chose to assess the Big Five personality factors as they are stable over time (Lucas & Donnellan, 

2011) and have been widely used in behavioral research (e.g., Satchell et al., 2016; Neal, 2016). 

Evaluations of the IMM have demonstrated strong psychometric properties (Thompson, 2008).  

General Self-Efficacy 

The General Self-efficacy (GSE; Schwarzer & Jerusalem, 1995) scale was used to assess 

participants’ optimistic self-beliefs in their ability to cope with a variety of difficult life demands. 

This unidimensional scale was developed in 1981 and has been widely used internationally. It 

has been found to have high criterion-related validity with positive coefficients correlated with 

favorable emotions, optimism, and work satisfaction. Negative coefficients have been associated 

with depression, anxiety, stress, and health complaints. Cronbach’s alphas are consistently high 

(ranging from .76 to .90; Scholz et al., 2002). This psychometric scale presents 10 statements 

about general personal efficacy. For example, “When I am in trouble, I can usually think of a 



 31 

solution.” Responses are a 4-point Likert scale ranging from 1 (Not at all true) to 4 (Exactly 

true). The total score is calculated by computing the sum of all the items. A higher score 

represents better general self-efficacy.  

Beliefs regarding patient-centeredness 

The Patient-Practitioner Orientation Scale (PPOS; Krupat et al., 2000) is an 18-item 

measure often used in health-communication research to assess health beliefs regarding patient-

provider relationships. It consists of two dimensions of perceptions of patient-centeredness: 

Sharing and Caring. The Sharing dimension indicates a respondent’s perception of power sharing 

in a medical-care relationship. This is characterized along a continuum of high-power sharing 

(i.e., egalitarian) to low power sharing (i.e., paternalistic). The Caring dimension indicates a 

respondent’s perception that a provider cares for a patient’s feelings beliefs, and interests. The 

18-item version of the PPOS has demonstrated good construct validity (Krupat et al., 2000; 

Haidet et al., 2002; Street et al., 2003; Ross & Haidet, 2011; Beattie et al., 2012) and reliability 

estimates ranging from .73-.88 (Krupat et al., 2000, 2001; Haidet et al., 2001). Responses are 

scored on a 6-point Likert Scale (strongly disagree to strongly agree). We chose to use this 

measure to cross-validate participants’ orientations toward healthcare interactions. 

Semi-structured Interview 

Data were collected using one-on-one semi-structured, in-depth interviews. These 

interviews were based on a predetermined set of questions and themes to be explored; however, 

the semi-structured format allowed space for both the researcher and the participant to follow 

evolving directions that occurred naturally within the dialog. The interview guide was structured 

around the transtheoretical model of behavioral change (TTM; Prochaska & Velicer, 1997) as an 

orienting framework to understand participants’ lived experiences at salient stages of their 
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hearing health journey. This theory of health behavior and change, represented in Figure 6, has 

been used in audiology research to describe the hearing health journey (Babeu et al., 2004; 

Manchaiah, 2012; Manchaiah et al., 2018). It describes five stages of change in an individual’s 

journey to achieve and maintain a successful health behavior. The five stages are: 

precontemplation (denial of problem), contemplation (considering a change in the problem 

behavior), preparation (seeking information for the change), action (making the change), and 

maintenance (maintaining the changed behavior) We chose to organize our interview around the 

TTM as it provides a structure for eliciting narratives about the hearing health care journey from 

the individual’s point of view (Babeu et al., 2004) and delineates clear stages when HASE-based 

rehabilitative approaches might be incorporated into future clinical practices. 

 

Figure 6. The Transtheoretical model (TTM) displaying the stages of changes as an individual 

achieves success in any health behavior. Figure reprinted with permission from the IDA Institute. 

https://idainstitute.com/fileadmin/user_upload/Tools%20for%20Website%202011/The%20Circle

%20with%20Instructions.pdf. Accessed August 4, 2020. 

https://idainstitute.com/fileadmin/user_upload/Tools%20for%20Website%202011/The%20Circle%20with%20Instructions.pdf
https://idainstitute.com/fileadmin/user_upload/Tools%20for%20Website%202011/The%20Circle%20with%20Instructions.pdf
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Consistent with interpretive phenomenological tradition, the interview guide evolves 

throughout the iterative data collection and analysis process. The initial interview guide 

comprised six primary questions intended to elicit participants’ perceptions of their experiences 

at each stage of the hearing health care journey according to the TTM. Secondary prompts and 

follow-up questions were used as needed to clarify responses. The initial 6 primary interview 

questions are numbered below with the targeted TTM stages presented in parentheses. In the 

second stage of data collection, we added specific prompts and a 7th interview question to further 

explore emergent themes observed from the first three participants’ narratives. These added 

prompts and questions are presented in italics.  

1) I am interested in knowing about your experiences when you first noticed that you had 

hearing problems. Tell me about that time. (Precontemplation/Contemplation).  

a. What do you think might have delayed your recognition that your hearing had 

changed?  

b. What do you think were the most important factors that allowed you to realize 

that your hearing was a problem that needed attention?  

2) Think about the time when you went for your hearing tests. What was the tipping point 

that made you decide to go in? (Contemplation/Preparation). 

a. Tell me more about that time of your life.  

3) Tell me about the time when you found out that you needed hearing aids. (Preparation).  

a. Tell me what you were experiencing around that time that made you reluctant to 

get hearing aids. 

b. What were the most important factors that helped you decide to get hearing aids?  
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4) Tell me about your experience when you wore the hearing aids for the first time. 

(Action). 

5) What was your experience with hearing aids during the first few weeks you wore them? 

(Action/Maintenance). 

a. Not everyone chooses to keep wearing hearing aids after they get them. Tell me 

about any experiences that made you think about not using the hearing aids. 

b. What helped you decide to keep using the hearing aids?  

6) Think about now. Tell me about the things that you think helped you the most in 

becoming a successful hearing aid user. (Maintenance). 

a. Tell me how your personality or attitude contributed to your success with hearing 

aids.  

b. In your experience, what are the most important things that an audiologist should 

or could do to help people who wear hearing aids?  

Added question: 

7)  How do you make decisions about what to do about your health when issues arise?  

a. Walk me through the process of what you would do if you noticed a new health 

symptom today.  

b. How do you gather information about a health symptom? 

c. How do other people impact your health care decisions?  

Secondary data included relevant observations by the interviewers that could not be 

documented on the audio recording. These observations included descriptions of any meaningful 

body language and/or gestures that the participant made.  
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Procedure 

This research was completed in two face-to-face appointments in a living-room style 

sitting area within the premises of the Hearing Aid Research Laboratory, in the School of 

Communication Sciences and Disorders, at the University of Memphis. The second author 

conducted all interviews. Participants were given a brief overview of the study at the beginning 

of the appointment. After collecting demographic and routine audiologic information, 

participants completed the MARS-HA and SADL questionnaires to verify that their HASE and 

HA satisfaction were both high. This verified their eligibility to participate in the study. During 

the interview, participants were allowed as much time as they needed to respond to each of the 

primary questions. Each interview lasted between 25 and 35 minutes and was audio-recorded. 

After the interview was completed, the researcher verbally summarized the participant’s 

responses to verify that their intended meaning was correctly interpreted. Participants were asked 

if there was additional information that they wanted to provide, and to help inform the 

researchers of ways that the interview process could be improved. (See Appendix A for 

verification questions). At the end of the interview, participants were allowed the opportunity to 

ask questions and to withdraw from the study. If they wished to continue, a code was assigned to 

their recording and their participant form. Immediately following each interview, the researcher 

expanded her field notes to describe more fully any observations that she had during the 

interview session. Expanded written notes were coded and saved as documents. All audio files 

saved in .wav format and were password protected. The research team then collaborated to 

generate an interpretive summary of each participants’ interview data. At a second appointment 

participants were asked to verify the accuracy of the researchers’ interpretation and add or clarify 

information as needed. At this appointment participants completed measures of personality 
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(IMM), general self-efficacy (GSE), and orientations to medical interactions (PPOS). One 

participant, P03, did not complete the second appointment due to health complications. 

Participants were compensated for their time and participation. 

Data Analyses 

Interpretation and analysis methods were consistent with recommendations for 

interpretive phenomenological analyses (Patton, 2002; Smith & Osborn, 1999; Starks & Brown 

Trinidad, 2007; Crist & Tanner, 2003). Audio-recorded files for each participant were 

transcribed verbatim. These transcripts and the researcher’s field notes served as data for this 

study. When collecting data using an IP methodology, data collection and analyses are ongoing 

and iterative. Within this process, the narratives are analyzed while the investigator continues to 

interview and observe participants. Because the IP process is not linear, the data collection and 

analysis procedures described below overlapped in time.  

Both holistic and thematic approaches were used for data analysis. Consistent with IP 

analysis (Patton, 2002; Smith et al., 1999; Starks & Brown Trinidad, 2007; Crist & Tanner, 

2003), transcriptions were reviewed several times to obtain an overall impression of each 

participant’s experiences. Electronic copies of the transcripts and field notes were uploaded to a 

computer assisted qualitative data analysis software program (N*Vivo, 

www.qsrinternational.com) to assist with organizing the interview data for interpretation.  

Data analyses and interpretation were completed in several phases. In the initial phase, 

individual statements served as data units. Analysis of transcripts and field notes began with 

initial coding, in which each transcribed statement was denoted with a short label that 

summarized and described the participants’ words. Using a technique recommended by Charmaz 

(2006), data were coded using language that reflected action in each statement rather than 

http://www.qsrinternational.com/
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language that reflected topics. These codes were then systematically compared for similarities 

and differences, and similar codes were clustered together to develop conceptual categories that 

reflected participants’ experiences. After reviewing the transcripts and early codes and 

categories, participant narratives were summarized by the first author, restructured 

chronologically, and labeled using the TTM framework. For each summary, central concerns and 

salient excerpts were highlighted. Summaries were shared among the interpretive team to 

provide a vehicle for discussion, refinement, and interpretation. This method of interpretive 

writing is consistent with the IP approach (Crist & Tanner, 2003). When the interpretive team 

agreed that the summary was representative of the participant’s narrative, that summary was 

shared with the participant to confirm that our interpretations of their experience were accurate 

from their perspective and to invite additional comment and clarification. These comments were 

included as an additional data source.  

After the central concerns and common experiences of the first three participants were 

discussed and clarified, subsequent interviews and final interpretations were completed to clarify 

emerging themes. With the addition of the 4th and 5th participants’ data, our existing themes were 

confirmed and no new salient categories emerged. This is called data “saturation,” and data 

collection was discontinued (Saunders et al., 2018). Ongoing consultations between the 

researchers involved in this study throughout the data gathering, analyses, and interpretation 

phases of this study enhanced theoretical sensitivity and accountability (Noble & Smith, 2015) 

for this study. The final interpretations were discussed, and researchers agreed that these 

described the essence of these participants’ experiences.  

RESULTS 

When describing their hearing health experiences, all participants reported experiencing 

barriers to HA success at each stage of their hearing health journey and then told stories of how 
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they overcame these barriers to move forward towards success. We labeled those experiences 

and traits that motivated participants toward the next stage of their journey as “facilitators” of 

HA success. Barriers and facilitators were compared and organized, and then assembled into 

higher order categories according to the stages of change when they occurred based on the TTM 

framework. Figure 7 summarizes the common experiences of these participants at each stage of 

behavioral change. For this figure, each stage is represented by a solid shape. Our participants’ 

experiences exactly followed the hypothetical TTM sequence, and every stage was represented 

by our participants’ stories (although only one participant experienced “Relapse”). Some 

participants had short stays in various stages and others spent extended periods, including several 

years, suspended at one or more of these junctures in their journeys. We chose to represent the 

active stages of the hearing health journey as hexagons (like stop signs). The common barriers to 

progress experienced at each stage are included within these hexagons. Common facilitators of 

advancement in the hearing health journey are surrounded by dashed lines. In the section that 

follows, participants’ shared experiences are presented along with excerpts drawn from the 

interview transcripts. The excerpts presented in italics are representative of patterns observed 

across the interviews unless where noted. These are included to increase confirmability of our 

interpretations. Directly following each excerpt, the respondent is identified in parentheses using 

a participant-approved pseudonym. This method of representation was chosen to facilitate 

understanding of these data by readers with a variety of learning styles.
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Figure 7. Summary of the common experiences of the participants at each stage of behavioral change
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Barriers to HA success 

Although the barriers to HA success were not the primary focus of this analysis, a 

presentation of reported barriers here allows the reader to contextualize the experiences of these 

participants and determine whether their experiences are like or different from others’ journeys.  

Precontemplation 

Initially, these participants were not aware of their hearing problems, attributed their 

difficulties to temporary or insignificant causes, or else did not prioritize their hearing health 

over other life problems. “It took a couple of years. Well, because it wasn't symptomatic unless 

someone said something about it. To me, it was just going on about my day, you know?” (Mike). 

“Well, I think the initial reaction was, you know, ‘You've got to be crazy! Of course, I don't have 

hearing loss!’” (Paul). “I was going 'What?' and I thought I just need to go to my ear doctor and 

get my ears cleaned out. That's all.” (Sue). “I guess the older we get the more we find that we've 

got multiple problems. And that one was not expected at the time. I was not ... I had arthritis, bad 

legs. No, but hearing loss really didn't dawn on me.” (Robert). 

Contemplation 

Although all the participants eventually chose to have a hearing evaluation because of 

their problems, some were still surprised by their diagnosis. “I knew I had some [hearing loss] 

but they said I had more than what I thought I had and it was a shock... ‘Oh, wait a minute... 

Okay, let me digest this.’” (Robert). One participant, Mike, emphasized that he knew he would 

eventually have hearing problems because of noise exposure from time served in the military. “I 

knew that I was going to have a hearing problem, it was just a matter of when.” And yet, when 

his hearing test showed that he did have a loss and was a candidate for wearing hearing aids he 
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was disappointed. “Well, I felt disappointed, you know, that I didn't know. I didn't want to wear 

hearing aids. So, yeah, I didn't, I didn't feel good about it.” 

Even those participants who had recognized their difficulties and weren’t at all surprised 

by their hearing test results encountered barriers to considering HAs. These included social 

stigmas related to hearing loss and wearing HAs. “I just feel like… you're getting older. Things 

are not working the way they used to. Well, it sets you apart from other people and from that 

perspective, yeah, it bothers you.” (Paul). “Hearing aids were for old people.” (Sue). “If I'm 

wearing hearing aids, people look at me and go, you know, ‘How did that happen?’ And, you 

know, ‘What is it, age? Is it injury or illness? And, so, it isn't a fix. You know how one feels about 

him or herself. So that was, that was the primary reason.” (Mike). 

Preparation 

As these participants began to consider next steps toward remedying their hearing 

problems, several indicated that unknowns about the cost of the devices was a concern or barrier 

to progressing toward action. “The other reason is that I did not know how, first of all, how much 

it would cost. I knew they were expensive. And so I knew that I would be looking at, you know, 

thousands of dollars to get a decent pair of hearing aids. And so that added expense was 

something that I was concerned about.” (Mike).  

These participants tended to be comfortable disclosing their hearing problems and using 

alternative communication strategies such as asking communication partners to facilitate clear 

conversation through repetitions, or by speaking louder or facing them to improve 

communication. In some cases, this approach extended the duration that participants were able to 

successfully cope with daily hearing difficulties, delaying their decision to take action toward 

purchasing HAs. “Back then it, it didn't embarrass me to say 'What?' that much. I just said 
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'What?' and it did not embarrass me.” (Sue). “[Friends and family] were there for me. They 

understood. You've got to look at me, otherwise it's just this mumbling. They would catch 

themselves occasionally and they would turn or they’d speak up louder.” (Robert).  

Action 

After choosing to purchase HAs, the participants continued to experience barriers to 

successful use. Several participants mentioned feeling overwhelmed with information at their 

HA orientation. “When you go in for your first set of hearing aids, it’s probably more trauma 

than you're aware of. And so, when people give you explicit instructions, you don't [always] 

recall [what they said].” (Paul). “It was overwhelming at first because it was a lot of 

information to take in, and acceptance that I needed a hearing aid.” (Sue). Participants also 

mentioned initial problems accepting the fit and sound of the HAs. “They weren’t completely 

how I was expecting them to be. I had to get a little bit used to them going behind my ear” 

(Robert). “I can remember when I picked [the hearing aids] up and we left, and I made it to [the 

highway, and said], ‘I can't do this.’ And I turned around and I went back and I said, ‘Turn the 

volume down.” (Jane). “Well, [at first] it didn't work exactly the way they said it would work . 

So, I did go back two or three times. I do remember that. You know. It took a while for it to do it 

they said it would do. [It was frustrating because] you spend money and it’s not what you 

expect.” (Paul). 

Maintenance 

Even after choosing to adopt HAs, these participants encountered barriers to long-term 

use and success. Several participants mentioned embarrassment and cosmetic concerns. “The 

stares… some people, you know, they look like, you know, … first it semi-bothered me” (Robert). 

“I think the vanity thing was the big part. I mean I didn't want them showing and so....They make 
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your ears stand out.” (Jane). Participants also needed time to adjust to consistently using the 

HAs each day. “I think the thing that most was to just put them in a place, remember to put them 

on it, to put them on, and then getting accustomed to the noises.” (Mike).  

Reliance on alternative coping strategies continued to be a barrier to consistent HA use 

for one of these participants. She realized that because her hearing difficulties were known to 

others, communication partners tended to be more patient and use better communication 

strategies with her. This coping strategy, as well as initially feeling angry about needing to wear 

the HA, caused this participant to “relapse”, before again committing to wearing the HAs 

consistently, and eventually becoming a successful HA user. “I was embarrassed. I didn't want 

to wear a hearing aid…[After I went to the doctor] people were more sympathetic and would 

repeat things and you didn't feel like …you got on their nerves for asking 'what' a lot… Days that 

I was rebellious I would sit to the front without the hearing aid, stand closer to the person, or at 

the front of the line.” (Sue).  

Facilitators of HA success 

Despite encountering the barriers presented above, these participants, who share having 

high HASE, were able to successfully navigate toward successful long-term HA use. Six 

additional shared factors that they believed contributed to their HA success emerged from the 

data. These were (1) intrinsic motivation to improve their hearing; (2) confident self-reliance 

when making health decisions, (3) willingness to act on considered advice, (4) positive 

personality traits, (5) positive expectations about outcomes with HAs, and (6) actively pursuing 

an optimal outcome with HAs. Although these factors varied in importance at different stages of 

the hearing healthcare journey, aspects of each were diffused throughout the process. For this 

section, results are presented in terms of each of these 6 themes.  
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Participants were intrinsically motivated to improve their hearing 

Participants became aware of their hearing difficulties in a particular situation when they 

noticed a reduction in their hearing abilities, or else when one or more influential others 

mentioned it to them. “[My] wife would be saying something and I just didn't hear it. [If] she 

turned her head [away from me] … she sounded like she’s mumbling and I was like, wait a 

minute, … something is not right.” (Robert). “When you hear enough times that you need to get 

a hearing aid, you think, ‘You know, how long can I put this off?” (Paul). At that point, all 

participants were personally motivated to improve their hearing and did not require additional 

encouragement from others to seek help. Intrapersonal motivations included: a desire to resolve 

their own difficult listening experiences, improve quality of life for themselves and their 

families, and ameliorate communication breakdowns. “If I was going to hear people talk I 

needed to wear [a hearing aid].” (Sue).  

“I didn't want to become a hermit. I wanted to continue to go out and I wanted to 

continue to interact with people… I wanted to be able to sit with [my wife] and watch TV 

at an acceptable volume. And I wanted to be able to hear the ambulance horn when it's 

coming, the fire truck. And then, you know, I have grandchildren. I have a bunch of 

grandchildren. And so I wanted to be able to hear them as well without having to ask, 

you know, what did you say?” (Mike).  

“By the time you say, ‘I’m sorry, could you repeat that?’ three times, you know that you need to 

go and get your hearing tested. I was aware that I was having to ask the guys to repeat, and that 

bothered me.” (Jane). 
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Participants had confident self-reliance when making health care decisions 

All these participants expressed confidence and self-reliance when making decisions 

related to their hearing. Most made a point to emphasize that they did not discuss their decisions 

to pursue hearing help with others and attended their initial appointments alone. “[My family 

was] not involved in the decision. I made my decision on that.” (Sue). “I make my decisions. I 

will tell my son what my decision is.” (Jane). “You have to resolve to do it and go ahead and do 

it.” (Paul). “If I have a symptom or sign, I feel very comfortable and then make an appointment 

to get that looked at.” (Mike). When we asked them how their friends and families reacted to 

their decisions, responses were mixed. Some participants suggested that others were supportive 

of their choices after they pursued hearing help. “[My wife] said, ‘Well good. Maybe you will 

start hearing me. [And my daughters said], ‘Oh, well good Daddy, we're glad to see you did 

something'. So positive attitude was there.” (Robert). Others disregarded negative feedback from 

others about their decisions. “My mother was very upset and friends and family. Ah.. it didn't 

bother me what they thought back then. It just didn't bother me. That did not change my feelings 

about hearing aids. I had to have it.” (Sue). “[My wife took the news of my hearing results] 

more negative than me. [It made me feel] just down in the dumps so to speak. But, ‘Ok. You just, 

you’ve just got a negative attitude. I’m not going to discuss it more with you.” (Robert). 

Participants were open to acting on considered advice from others 

Participants indicated that they were willing to consider and act on advice from 

influential others when it was presented in a considered or empathetic manner. Influential others 

included family members and healthcare professionals. Paul’s family approached him “very 

nicely. They just said: Dad, I think you need to get a hearing aid. No one twisted [his] arm” to 

get HAs. However, this gentle recommendation prompted Paul to pursue hearing help. 
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Participants also were willing to accept recommendations from their healthcare professionals. “I 

was young, I thought I was invincible. And so I didn't think I needed that [hearing aid] but I 

listened to the doctor because I knew he knew more than I did and I proceeded to do what he told 

me to do.” (Sue). Participants also expressed trust in their audiologists’ recommendations. ‘I 

tribute everything that I've learned to my audiologist … I was a loyal customer of his for 36 

years” (Sue). Yet, these participants did not follow recommendations blindly. For example, Sue 

mentioned that she was receptive to advice from her ENT to see an audiologist because he 

explained why he was making his recommendation, and this built trust between them. “The final 

decision was, I trusted that surgeon, and if it wasn't for that surgeon telling me and giving me a 

good explanation of why, and not just saying, ‘Go,’ but a good explanation why I should go. 

That's what put me there.” 

Participants felt that their positive personality traits facilitated their success 

When we asked what helped our participants most in being successful, most mentioned 

their own positive personality traits, attitudes, and philosophies. These participants’ statements 

were generally consistent with having an internal locus of control, positive affect and personality 

traits, and prosocial behaviors. “[What helped me?] Just me.” (Paul). “I don't tend to be 

negative about too many things either. I'm always going to try. And I'm always willing to help 

others try.” (Jane). “I knew that if the hearing aids helped me to hear better, I could continue 

what I like doing and talking to people, talking to patients, because at the time I was still seeing 

patients. And so I knew that that would help me to continue to do that, to be able to be a better 

communicator and a better listener.” (Mike).  
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Participants had positive expectations about outcomes with hearing aids 

Even when initial problems with the HAs were noted, participants realized the benefits 

that they received from their HAs. “I knew that I heard better, and especially in the classroom or 

in a situation where I was going to have men. Conferences, that type of thing, I always wore 

them. It just wasn't worth taking the chance.” (Jane). “The first time I wore those [hearing aids], 

I was pleased because I remember driving back from the audiologist and my wife was with me, 

that I could hear her and I could hear the radio better when I got in the car with the hearing aids 

on. So I knew that, I knew for sure that they were going to make a difference, that, that I would 

be able to hear her, the noise, come outside, hear the television better.” (Mike). 

Participants took an active role in pursuing optimal outcomes with their hearing 

These participants had realistic expectations about their HAs and committed to 

optimizing their HA experiences over an adjustment period. “It's a huge adjustment. It did get 

better with time. You will learn how to deal with it.” (Sue). “It takes a little getting used to.” 

(Paul). “I had to get a little bit used to the going behind my ear. But that was a matter of a 

couple of days.” (Robert). They also were not willing to settle for an “adequate” hearing aid 

fitting. They were willing to put in the work needed problem-solve and achieve an optimal fitting 

and integrate the hearing aids into their daily lives. “[I said], ‘I'll make them work…Tell me how 

I can do it.’” (Robert) “Persistence. Not giving up in the beginning. I’m not a quitter, but these 

things are not going to get the best of me. I can do this.” (Jane). “I accepted [the hearing aid] 

and I learned how to clean it. I learned that it's my friend, you know, and I took good care of it.” 

(Sue). “It was a trying time [at first] because I would actually forget about it. ‘Oh, wait a 

minute, I have got a hearing aid. Let me put it in.’ [But now] I normally keep the hearing aid and 

the batteries and everything on the corner of my counter and when I sit out with my coffee I 
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reach up and pick it up or, actually, I go around, turn my coffee pot on, come back sit down on 

the chair and pick it up.” (Robert). 

DISCUSSION 

In an effort to understand the underlying “active ingredients” in HASE that might play a 

role in HA success we interviewed individuals who had high levels of HASE and were 

successful HA users. In these interviews we explored those aspects of their hearing health care 

journeys that they believed were important contributors to their long-term successes with HAs. 

To highlight the essential aspects of this phenomenon, we used inductive and holistic analyses of 

interview transcripts, consistent with an interpretivist phenomenological methodology, to 

elucidate the experiences shared by these participants. The interviews and interpretive results 

were framed in terms of a model of Health Behavior Change (HBC), a construct commonly used 

to explore behavior in healthcare. HBC is the process of facilitating change in habits and/or 

behaviors related to health (Manchaiah, 2018). There are several theories and models that can 

form structural frameworks to create positive changes in health-related behaviors. One of these 

models, the TTM, has been widely used in various health sectors to explain a person’s attitudes, 

beliefs, and behaviors associated with readiness to achieve healthy behaviors (Hall & Rossi, 

2008; Hernandez, 2011; Prochaska et al., 2009). Research in other areas has shown that 

individuals who are in later stages of readiness for change tend to have greater success in terms 

of help-seeking, intervention uptake, adherence, and other health outcomes (Prochaska et al., 

2009). More recently, the TTM has been applied in Audiology to describe hearing loss 

(Manchaiah et al., 2015; Ferguson et al., 2016) and readiness for audiologic rehabilitation (Noh 

et al., 1994; Manchaiah, 2012). Our analyses explored barriers and facilitators to readiness 

advancement that our participants experienced at each stage of change according to the TTM. 
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 Barriers to HA success 

The barriers that these participants encountered were consistent with those described in 

previous research. For example, our participants reported that it often took time for them to 

realize that they had hearing difficulties severe enough to require intervention. Researchers have 

demonstrated that increasing severity of perceived hearing difficulties in daily life is related to 

improved outcomes across the hearing journey, including hearing help seeking (Gatehouse, 

1990; Duijevstijn et al., 2003; Meyer & Hickson, 2012; Humes & Dubno, 2021), HA uptake 

(Humes et al., 2003; Simpson et al., 2019), use (Cox et al., 2007, Takahashi et al., 2007; 

Gallagher & Woodside, 2018), and satisfaction (Cox et al., 2007; Takahashi et al., 2007; 

Knudsen et al., 2010). In the Contemplation stage of their journeys, our participants mentioned 

having negative emotions about their hearing loss, mostly related to social stigmas related to 

hearing loss and HA use. The literature in this area is mixed, with some research demonstrating 

that negative attitudes toward HAs can be a significant barrier to HA uptake (van den Brink et 

al., 1996), and use (Hickson et al., 1986, 1999; Wilson & Stephens, 2003, Gatehouse, 1994), and 

other studies finding no such correlations (Duijvestin et al., 2003; Jerran & Purdy, 2001). 

Researchers have also explored the relationship between attitudes toward one’s own hearing loss, 

and HA outcomes. Collectively, these studies demonstrate that those individuals who found their 

hearing loss less stigmatizing had increased HA uptake (Southall et al., 2010, Wallhagen, 2010), 

and use (Brooks, 1989; Jerram & Purdy, 2001). In the preparation stage, cost of the devices was 

a significant barrier for some of our participants. This factor has been shown to be one of the 

primary issues preventing many HA candidates from taking action for HAs (Jenstand & Moon, 

2011; Grundfast & Liu, 2017). Another factor that our participants presented as delaying their 

advancement toward taking action was successful use of and reliance on alternative 
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communication and coping strategies. This is consistent with research by Cox (2005), which 

demonstrated that HA seekers reported using fewer coping strategies than those who did not seek 

HAs. After our participants obtained HAs, they collectively reported feeling overwhelmed with 

information at their initial orientation to using HAs. This is consistent with medical literature that 

suggests that participants do not recall around 50% of what they are told in a clinical encounter, a 

statistic that is further reduced when patients are under stressed or receiving bad news 

(Luterman, 2001; Kessels, 2003). One of our participants mentioned that this event was 

“traumatic.” Even though he was expecting this news. Further, consistent with recent trends 

reported by Picou (2020), these participants also expressed a need to adjust to the physical fit, 

loudness, and sound quality of their newly fitted hearing devices. Simultaneously, participants 

dealt with overcoming ongoing negative emotions toward their HAs, including anger and feeling 

stigmatized by their hearing loss and wearing their HAs. Although some researchers also have 

demonstrated that negative feelings about one’s own hearing loss is related to reduced 

satisfaction with HAs (Wilson & Stephens, 2003; Gatehouse, 1994), other researchers have not 

found similar relationships (Hickson et al., 1999; Jerran & Purdy, 2001). Taken together, the 

experiences described by our research participants appear to be typical of many other 

participants in larger samples of the general population of adult HA candidates.  

Facilitators of HA success 

Despite these similarities, a large proportion of HA candidates never become successful 

long-term HA users. Yet, our participants considered themselves highly successful. They 

regularly used their devices, had strong relationships with their audiologists, and were highly 

satisfied with their HAs. Examples of statements from these participants about their HAs 

included: “I have heard people say: “I’ve got to get a hearing aid.” And I say: ‘Do it! Because 
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your world will change!” (Sue). “I don't have to worry nearly as much in conversation and in a 

gathering. I can hear the people behind me better and the people in front of me better. And if I'm 

in a group and there's talking around me, but I'm talking to one person, I can hear that 

individual much better than I could before I got hearing aids. So, it's made a difference, socially, 

for me, and professionally, because I can hear the patients better, much easier.” (Mike). “I leave 

the house. I have the hearing aids in.” (Jane). All these participants reported having high HASE, 

which, as we have stated, has been strongly related to HA success. But, what is special about this 

characteristic? Sarangi and Johnson (in review) found that HASE is significantly related to years 

of HA experience, particularly for those with greater than 10 years of experience; and years of 

HA experience has been linked to increased satisfaction with HAs (Hosford-Dunn & Halpern, 

2001; Uriarte et al., 2005). One might presume that years of experience is the driving factor 

behind the relationship between HASE and HA satisfaction. However, our participants had 

experience ranging from only 3 to 36 years. Furthermore, in a study by Kelly-Campbell & 

McMillan (2015), HASE was a significant and independent predictor of HA satisfaction 

irrespective of participants’ experience with HAs. Together, this suggests there is more to the 

impact of HASE on hearing aid success than can be explained by experience alone.  

These participants with high levels of HASE all reported factors that they believed 

impacted their success. We were particularly interested in exploring common experiences that 

we could build on to inform a best-practice rehabilitative approach. For example, we were 

curious whether these individuals shared experiences of having supportive others cheering them 

on toward success, or perhaps they all had super-star hearing healthcare professionals whose 

techniques we might share with others. Although a few of these participants had these kinds of 
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experiences, they were far from prevalent in this small sample. In fact, the actual experiences 

among the group were quite different from one another.  

The factors that were most important from these participants’ perspectives, and that were 

shared among the group, were inherent or learned personal characteristics and qualities that they 

relied on to overcome barriers to their long-term success. First, these participants expressed an 

intrinsic motivation to improve their hearing difficulties. In other words, they were self-

motivated to seek help rather than motivated by others (extrinsic motivation). Several researchers 

have shown that the influence of others contributes to consultation for hearing healthcare 

services. Typically, these studies have demonstrated that social pressure from significant others 

(friends and family) to do something about the hearing problem is one of the primary influencing 

factors for individuals considering hearing healthcare services (Duijvestin et al., 2003, Kochkin, 

1993; van den Brink et al., 1996). Hickson et al. (1986, 1999) and Wilson and Stephens (2003) 

investigated whether source of motivation (intrinsic or extrinsic) for seeking HAs impacted HA 

use. None of these studies demonstrated any differences in HA use based on source of 

motivation. Although Wilson and Stephens (2003) also found no differences between source of 

motivation and HA satisfaction, Hickson et al. (1999) did observe a significant association 

between source of motivation for seeking help and long-term satisfaction with HAs. In their 

study, self-motivated individuals were more satisfied than those who were motivated by others. 

Although these studies explored categorical differences in source of motivation, they did not 

address an individual’s degree of self-motivation. Our participants indicated that they needed 

very little encouragement to seek services and were highly independent in terms of their 

decision-making and subsequent help-seeking. It is possible that a study examining source of 
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motivation along a continuum might provide additional insight into the impact of this trait on HA 

outcomes.  

Like source of motivation, these participants expressed particularly strong tendencies to 

be confident and self-reliant when making health care decisions. As can be seen from the 

exemplar quotes, all these individuals indicated that they undertook their hearing healthcare 

decisions alone. Both women in the study found it particularly important that we understood that 

they made their own decisions without asking or consulting others beforehand. After observing 

this for the first three participants in the study, we asked ourselves whether the key ingredient of 

these participants’ high levels of HASE was, in fact, high levels of general or general health-

related self-efficacy. To cross-validate this theory we asked all participants to respond to a 

validated assessment of general self-efficacy (GSE; Schwarzer & Jerusalem, 1995). It should be 

noted that these closed-ended data are strictly intended to serve as an additional source of data to 

triangulate whether this observation could be supported for each of our participants. Because we 

did not intend to analyze mean numerical trends from these data in a sequential 

qualitative/quantitative analysis we have not referred to this as a mixed-methods study. The GSE 

assesses an individual’s confidence in solving problems in their everyday life (in general). 

Possible scores on this scale range from 10 to 40. These participants scores ranged from 34-40 

(See table 4), with an average score of 38, which is very high, confirming that these participants 

expressed high general self-efficacy. High general self-efficacy has been associated with high 

levels of motivation (Bandura, 1994), which could explain the intrinsic motivations expressed by 

these participants. GSE has been demonstrated to facilitate goal-oriented behaviors and assist in 

dealing with barriers and recovery from setbacks (Zielińska-Więczkowska, 2016). Sawyer et al. 

(2019) investigated the motivation level of individuals to use HAs and found that high self-
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efficacy and high motivation combine to positively impact success. Self-efficacy is generally 

considered situation specific, however, there is research evidence that HASE and GSE are 

moderately related (Dullard et al., 2014). Although high HASE is associated with years of HA 

experience, it is likely that these participants’ high GSE facilitated their successes in the stages of 

their hearing health journeys prior to HA adoption.   

Although participants were highly independent once they decided to pursue hearing help, 

they generally were receptive to the advice of others, both family members and healthcare 

professionals, when advice was presented in a considered and empathetic manner. Preminger et 

al. (2015) conducted a qualitative study suggesting that individuals with hearing loss meet their 

healthcare service provider with a preconceived level of trust that later shapes their expectations 

from the service and the treatment. Thus, those with higher levels of initial trust in their 

providers are more likely to adhere to recommendations throughout the hearing healthcare 

process. Because our patients demonstrated openness to advice and willingness to develop a 

positive relationship with their audiologists, we asked them to complete the Patient-Practitioner 

Orientation Scale (PPOS; Krupat et al., 2000) questionnaire to understand their beliefs about the 

role of the provider in a clinical encounter. We wondered if these participants might be more 

inclined to accept a traditional, practitioner led clinical encounter rather than a patient-centered 

model. We calculated the mean PPOS score, and scores for the Sharing and Caring subscales. 

The possible range of scores is between 1 and 6. A high mean PPOS score indicates a belief that 

the provider is patient-centered, while lower scores indicate a belief that the provider is disease-

oriented. The Sharing factor indicates a respondent’s belief that the provider is oriented to share 

power in their medical-care relationship. The Caring factor indicates a respondent’s belief that 

the provider is oriented to caring about the patient-provider relationship, the patient’s emotions, 
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and has interest in the patient, rather than simply the disease. Our participants had PPOS scores 

ranging from 3.33 to 4.55 (See table 4), which is not particularly toward either direction, 

although they are slightly more toward a patient-centered orientation. Similarly, the Sharing 

factor scores ranged from 3.22 – 4.5, and the Caring factor scores ranged from 3.44 to 5. These 

scores are close to the norms reported by Krupat et al. (2000), although some participants were 

leaned toward patient-centered orientations. On the whole, these scores do not support the idea 

that provider orientation was a driving factor behind most of these participants’ decisions to 

accept recommendations from their audiologists or healthcare providers. It was of particular 

interest to observe Sue’s scores because she expressed acceptance of her ENT’s recommendation 

for a HA even when she did not think she needed one. In the process, she experienced relapse 

before she eventually moved through the cycle again to become a successful user. Sue reported a 

moderate orientation to power sharing and a high orientation toward caring about the patient as a 

person. This acceptance of more a traditional practitioner-centered power dynamic, paired with 

the belief that the practitioner cared about her as a person, might partially explain Sue’s 

willingness to accept her ENT’s recommendation when it was carefully presented. However, a 

bidirectional and shared decision-making is generally considered a critical factor in the patient-

provider relationship (Kennedy et al., 2017) and this unilateral relationship might have 

contributed to her initial relapse.  

Another explanation for this theme might be that these participants were high in 

Agreeableness. People that are high in this personality trait tend to be trusting, willing to accept 

help, and more compliant than those who are lower in this trait (John & Srivastava, 1999). To 

cross-validate this theory we asked our participants to respond to the IMM personality survey 



 56 

(Thompson, 2008). On a scale of 1 to 5 our participants scored between 4.13 and 4.5 (See table 

4), or very high, on the Agreeableness trait, lending support to this hypothesis.  

Participants generally attributed many of their successes to their positive personality 

traits. When examining their scores on the other 4 personality traits assessed by the IMM, it can 

be seen that these participants tended to report higher scores on positive personality traits, and 

lower scores on negative personality traits. Three of the participants expressed scores consistent 

with extraversion. Those who are high in extroversion enjoy socializing with others (John & 

Srivastava, 1999) and tend to have greater self-confidence (Cox et al., 2005; Soto, 2018). This is 

consistent with many of participants’ desires to improve their hearing to relate to others. All our 

participants also were high in openness to experience. These individuals tend to enjoy learning 

(Soto, 2018), are intellectually curious, and ready to try new things (Cox et al., 2005). Several of 

our participants were excited to try HAs and enjoyed the fitting and adjustment process. This 

trait also might explain why these participants tended to have positive expectations about how 

their HAs would eventually perform, even when they initially encountered difficulties. These 

participants also scored low in neuroticism. Those who score low on this trait are more likely to 

be calm and confident. They are more likely to have high self-esteem and resilience. This trait is 

consistent with our participants’ expressions of intrinsic motivation, high self-efficacy, and 

willingness to stick with the HAs, even when they had negative experiences with the devices or 

the fitting process. Participants also were high in conscientiousness. Those who score high on 

conscientiousness tend to be organized, disciplined, goal-oriented, work persistently to achieve 

their goals, and are determined to succeed (Cox et al., 2005; Soto, 2018). These traits are 

consistent with the final facilitating factor, that participants took an active role in pursuing 

optimal outcomes with their HAs. They developed strong relationships with their audiologists, 
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did not hesitate to return multiple times for follow ups to optimize their outcomes, and problem-

solved to incorporate their devices into their daily lives.  

 Research in Audiology has not demonstrated consistent associations between personality 

traits and HA outcomes (Knudsen et al., 2010), and previous research from our laboratory has 

suggested that personality traits are distinct from HASE (Sarangi & Johnson, in review). 

However, the results of this research suggest that many of the facilitating factors experienced by 

these successful HAs users with high HASE might be explained by a combination of personality 

traits.  This is consistent with existing research in other fields that demonstrate a strong 

relationship between self-efficacy and personality traits (Judge & Ilies, 2002), and positive traits 

with goal-oriented behaviors (Sanchez-Cardona et al., 2012). 

CONCLUSIONS 

The successful HA users with high HASE that we interviewed for this study reported 

experiences that were typical of adults with acquired hearing loss as they consider hearing help-

seeking, HA uptake and use, and move toward long-term satisfaction with their HAs. To 

understand the factor(s) driving the relationship between HASE and HA success, we explored 

the experiences that these participants shared that they believed contributed to their successes. 

Rather than reporting common external experiences that facilitated their successes, participants 

generally reported that they relied on inherent and learned personal characteristics and qualities 

to overcome barriers. The present study suggests that the relationship between HASE and long-

term HA success might be related to factors like source of motivation, general-self efficacy, and 

personality traits. These possible moderating and mediating factors should be explored at varying 

stages of the hearing health journey. Understanding these relationships could inform clinical 

audiologists how to develop protocols that might facilitate change differently depending on a 
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patient’s readiness. Future research will have to investigate whether such a protocol might 

ultimately facilitate long-term success with HAs in daily listening.  
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Chapter 4 

GENERAL AND SITUATION-DEPENDENT PATIENT TRAITS IN PREDICTING 

READINESS TO PURSUE AUDIOLOGICAL INTERVENTION 

Hearing loss can have detrimental effects on communication, social- emotional 

wellbeing, earning power, and quality of life (e.g., Kochkin, 2007; Nachtegaal et al., 2009). 

Hearing aids (HAs) are the preferred treatment for hearing loss. Researchers have shown that 

quality of life problems can be ameliorated for adults using HAs (Acar et al., 2011; Kochkin, 

2009). Yet only a small proportion of adults who could benefit from HAs choose to seek help for 

their hearing problems or use HAs (Schneider et al., 2010, Dillon et al., 1999). As the degree of 

daily hearing difficulties increases individuals are more likely to seek treatment for their hearing 

difficulties (Arnold et al., 2019). However, influences from additional patient factors such as 

cognition (Souza et al., 2015), personality (Cox et al., 2007), motivation (Ridgway, 2017), and 

hearing aid self-efficacy (HASE; Hickson et al., 2014) also impact aspects of HA success like 

HA uptake, use, and satisfaction. Thus, researchers have recommended considering these traits 

when designing individualized audiologic rehabilitation for HA wearers. Having said that, only a 

few of these traits, such as HASE and motivation, can be directly modified through established 

audiologic assessment and counseling techniques. Research on HASE has recently gained 

popularity in the field of Audiology; however, the salient attributes of HASE that impact HA 

success have not been investigated. This lack of clarity warrants exploration of how these traits 

interact to impact audiological outcomes for HA wearers. This study attempted to clarify some of 

these issues. 

Although our preliminary research has demonstrated no direct relationships between 

HASE and general measures of patient traits such as measures of cognition and personality, our 

data do suggest that a complex interaction between these factors might impact patients’ HA skills 
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(Sarangi & Johnson, in review). An additional qualitative investigation in our lab of the 

experiences of successful HA users who have high HASE suggested that these individuals 

believed that their open, agreeable, and other positive personality traits were important 

contributors to their success with HAs (Sarangi & Johnson, in preparation). One possible 

explanation for these somewhat conflicting findings regarding the relationship between HASE 

and personality is that self-efficacy is typically assessed using domain-specific measurement 

scales and personality is usually assessed using generalized measures. Yet it is unclear whether 

general measures of personality accurately characterize the aspects of personality that are salient 

to hearing health decisions and daily listening-related behaviors. Personality traits are usually 

considered to be stable over time (Lucas & Donnellan, 2011) and it is assumed that assessment 

results should not change based on a specific situation. However, research has suggested that the 

emotional state of a person at the time of assessment may impact the way they respond on self-

report measures of personality and emotional state is situation dependent (Querengasser & 

Schindler, 2014). Researchers have found that personality traits such as Extraversion and 

Neuroticism are positively correlated with the manifestation of positive and negative affective 

states, respectively (Hiebler-Ragger et al., 2018; Magee & Biessanz, 2018). For a person with 

hearing impairment, difficult communication situations are often intertwined with negative 

emotions such as increased stress, annoyance, frustration, and self-stigma. Anecdotally, 

individuals in our laboratory who take personality inventories frequently complain that their 

answers depend on the situation that they are in, and they are not sure how to respond. This 

warrants an investigation of how individuals with hearing loss might differently report their 

personality traits and affective states when they are assessed “in general” and when they are 

assessed for situations that are specific to daily listening. We hypothesized that situation-
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dependent measures of personality traits and affective states might provide greater insight into 

the traits and states that are most salient to HASE and aspects of success in an individual’s 

hearing health journey, such as hearing help-seeking, HA uptake and use, and satisfaction with 

amplification in daily listening.  

 

Figure 8. The Transtheoretical model (TTM) displaying the stages of changes as an individual 

achieves success in any health behavior. Figure reprinted with permission from the IDA Institute. 

https://idainstitute.com/fileadmin/user_upload/Tools%20for%20Website%202011/The%20Circle

%20with%20Instructions.pdf. Accessed August 4, 2020. 

 

Characterizing the hearing health journey 

 There are several theories of health behavior and change that have been used in audiology 

research to describe a person’s hearing health journey. The Transtheoretical model (TTM; 

Prochaska & Velicer, 1997) represented in Figure 8, is one such theory. The TTM explains a 

person’s attitudes, beliefs, and behaviors that can lead to their readiness to achieve healthy 

behaviors (Hernandez, 2011). In the past few years, the TTM has been applied in various areas 

https://idainstitute.com/fileadmin/user_upload/Tools%20for%20Website%202011/The%20Circle%20with%20Instructions.pdf
https://idainstitute.com/fileadmin/user_upload/Tools%20for%20Website%202011/The%20Circle%20with%20Instructions.pdf
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of audiologic research, including research related to hearing loss (Manchaiah et al., 2015; 

Ferguson et al., 2016), tinnitus (Kaldo et al., 2006), and improving audiologic rehabilitation 

(Noh et al., 1994; Manchaiah, 2012). The TTM comprises five stages to describe a person’s 

readiness to change. These five stages are: (1) precontemplation, during which individuals are in 

denial of their problem and cannot even consider making a change; (2) contemplation, during 

which individuals begin to think about changing their problem behavior; (3) preparation, during 

which individuals start seeking information and prepare themselves for the change; (4) action, 

during which individuals make actual changes in their behavior; and (5) maintenance, during 

which individuals try to maintain the changed behavior.  

Although readiness for change is considered an important predictor of HA success, as of 

this writing it has not been used as an outcome measure. Previous studies have defined HA 

success in different ways, including HA uptake, regular usage, measured and self-reported 

benefit, and satisfaction in daily listening. These aspects of HA success can be measured for 

those individuals already in the action and maintenance stages of their hearing-health journeys. 

However, there are several prior stages of change that could be used as indicators of progress 

toward positive hearing health outcomes. As the TTM demonstrates stages of successful 

advancement toward a final goal, it is reasonable to consider readiness of change as a measure of 

relative success in the HA process. Although readiness to change has not been used as an 

outcome variable in Audiology, research studying other health behaviors such as reducing 

alcohol consumption has suggested that readiness for change is a valid and reliable outcome 

variable (DiClemente et al., 2009) and can also be used as the basis of individualized 

intervention programs (Morera et al., 1998). 
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Purpose 

In this study we examined how adult participants with perceived hearing problems, but 

who had not yet pursued audiologic intervention for their problems responded to surveys about 

their personality traits, affective states, and self-efficacy when they were assessed “in general” 

and in hearing related contexts and estimated the mediating and moderating effects of these traits 

on the relationship between perceived hearing difficulties and readiness to pursue intervention 

for hearing loss. We hypothesized that situation-dependent measures would demonstrate a larger 

effect on this relationship. 

Specifically, we attempted to answer the following research questions. 

(1) Do adults with hearing loss demonstrate different personality states, affective states, and 

self-efficacy traits when assessed using situation-dependent measures and generalized 

measures? 

(2) a. Do these general and situation dependent measures of patient traits predict readiness to 

pursue audiologic intervention? 

b. Does reported self-efficacy impact the relationship between perceived hearing 

difficulties and readiness to pursue hearing help? 

c. Do reports about affective state impact the relationship between perceived hearing 

difficulties and readiness to pursue hearing help? 

MATERIALS & METHODS 

The present study was a cross-sectional descriptive study. Due to the COVID-19 

worldwide pandemic, data collection was completed remotely using a Qualtrics survey. All 

procedures related to the study were approved by the Institutional Review Board at the 

University of Memphis (PRO-FY2021-02). Participants were asked to provide their consent 
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(though Qualtrics) at the beginning of their participation and were reimbursed for their 

participation. 

Participants 

Sixty-two adults (43 females) aged 20 – 80 years old; with self-reported adult-onset 

hearing loss and no previous experience with HAs; and adequate English literacy to provide 

consent and complete the survey participated in this study. Anyone not aware of their hearing 

difficulties or in denial were excluded from the study. Participants were recruited from existing 

secured databases of willing participants maintained by the Hearing Aid Research Laboratory 

and the Memphis Speech and Hearing Center, through flyers in the local communities and 

websites, and through word-of-mouth referral. A priori power analysis was completed for a 

regression analysis with an aim of achieving at least 80% power to detect a medium effect size. 

To the best of our knowledge, the primary outcome, readiness, has never been utilized in this 

manner in amplification research. Thus, we accepted a standard medium effect for this study. 

Power computation was done using SPSS version 26 with multiple regression, α = 0.05, a 

medium estimated effect size, power = 80%, and with 12 variables. This analysis demonstrated 

that at least 56 participants were needed to obtain the required power. Data collection was 

completed for 62 participants to accommodate participant attrition.  

Materials 

Perceived Hearing-related Handicap 

Perceived hearing handicap has been strongly linked to hearing help-seeking and hearing 

aid uptake (Knudsen et al., 2010). The Hearing Handicap Inventory for Adults/Elderly-Screening 

version (HHIA/E-S; Ventry & Weinstein, 1982) was used to assess self-reported hearing 

handicap for these participants. It is a 10-item self-assessment tool designed to identify the 
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effects of hearing impairment on emotional and social adjustment. It contains 5 questions each to 

assess social (S) and emotional (E) problems. Two of the questions in the social domain are 

different for adults and elderly respondents. In the adult version (i.e., HHIA), these questions ask 

about their hearing difficulty while understanding people at work and while in the movies. The 

elderly version (i.e., HHIE) asks about hearing difficulty when someone speaks in a whisper and 

while attending religious activities. All the other questions in both the versions are same. 

Questions were merged for both of these versions and used for this study. Depending on the 

participant’s age (adult/elderly) and their working status (working/retired), responses from those 

two items were selected for analysis. For each question, the HHIA/E-S had three response 

options (Yes, Sometimes, and No). The participants’ task was to choose the response that best 

described their problem. 

Self-efficacy 

Both general self-efficacy and HASE were assessed for our participants. The General 

Self-Efficacy (GSE; Schwarzer & Jerusalem, 1995) scale was used to assess participants’ 

confidence in completing general tasks effectively. This is a 10 -item questionnaire where the 

response is rated in a 4-point Likert scale ranging from 1 (Not at all true) to 4 (Exactly true). 

Total score is calculated by computing sum of all the items and a higher score represents better 

general self-efficacy. 

The Measure of Audiologic Rehabilitation Self-Efficacy for Hearing Aids (MARS-HA; 

West & Smith, 2007) was administered to assess hearing aid self-efficacy. This is a 24-item self-

report measure that a person’s confidence in completing tasks with hearing aids in four domains: 

Basic handling, Advanced handling, Adjustment, and Aided listening. This test was chosen as it 
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is a standardized test to measure HASE. It also has high internal consistency and test-retest 

reliability to identify self-efficacy beliefs in individuals with hearing loss. 

Personality Traits 

Personality was assessed using the International Mini Markers (IMM; Thompson, 2008). 

This is a 40-item questionnaire that identifies the Big five personality traits: Neuroticism, 

Extraversion, Openness, Conscientiousness, and Agreeableness. Participants rate each item on a 

scale from 1 to 5 according to how accurately the words describe them. Most of the available 

audiologic research has used a personality measure that identifies these 5 personality traits. Thus, 

we decided to include the IMM to assist with interpretation and comparison to previous research. 

Affective States 

Participants’ affective state was assessed using the Positive and Negative Affect Schedule 

– Short Form (PANAS-SF; Watson et al., 1988). It is a 20-item self-report questionnaire that 

assesses both positive and negative states on a 5-point Likert scale ranging from ‘very lightly or 

not at all’ to ‘extremely’. Participants were asked to read each item and indicate to what extent 

they feel that way over a certain period of time or in a particular situation. This measure is 

sensitive to fluctuations to mood in a particular situation and can also exhibit stable responses 

when used to describe general state over a longer period of time (Watson et al., 1988). 

Readiness to Change 

The modified University of Rhode Island Change Assessment (URICA; Laplante-

Levesque et al., 2013) was used to assess readiness for change for our participants. Laplante-

Levesque et al. modified the original 24-item URICA for individuals with hearing loss and 

reported that it has good internal consistency (α = .76 to .90) and validity. This self-report 

measure asks questions based on the stages of changes (Precontemplation, Contemplation, 
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Preparation, and Action). Participants respond to each item on the URICA on a 5-point scale 

ranging from strongly disagree (1 point) to strongly agree (5 points). Points obtained on the items 

for each stage were summed and the readiness score was calculated by adding the contemplation, 

preparation, and action scores and subtracting these from the precontemplation score. This 

measure has been widely used as an independent variable to assess the impact of readiness to 

change on HA outcomes (e.g., Saunders et al., 2016), and has been recommended for use as an 

outcome variable for a variety of health behaviors (e.g., DiClemente & Hughes, 1990). 

Procedure 

Individuals who met the inclusion criteria were contacted via telephone or email and if 

interested, were sent links to an eligibility survey and consenting documents, and to the 

questionnaires. Separate links were used to ensure participant confidentiality. Links were 

individualized and password protected. Participants used their home computer, tablet, or smart 

phone to complete the survey. Although we gave the participants written instructions for all the 

questionnaires, they also were given the option to schedule a video or telephone appointment 

with us to assist them in completing the survey. All participants elected to complete the surveys 

on their own.   

 The online survey was divided into four sections: Section 1 assessed demographics and 

self-reported hearing abilities (HHIE/A). Section 2 asked the participants to respond to the 

questionnaires based on their overall perception of themselves (general measures). They were 

instructed as follows: “Now you will complete three questionnaires to describe yourself and your 

behaviors. We are interested in how accurate these words and statements are for you based on 

your overall perception of yourself. There are no wrong answers.”. This section included the 

IMM, PANAS-SF, and the GSE. Section 3 asked the participants to complete the IMM and the 
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PANAS-SF again, as well as the MARS-HA. For this section, these measures were used as 

situation-dependent measures that allowed the participants to describe themselves in relation to 

their experiences related to hearing loss. For the situation-dependent measure of personality, 

participants were instructed as follows. “People have suggested that some personality traits 

might change in different situations.  We are interested in how often these words are true for you 

when you are in situations related to your hearing and hearing health. How do you think, feel, 

and act in these situations? You have completed this questionnaire once before. Your responses 

might or might not be different this time. There are no wrong answers.” For the situation-

dependent measures of affective states, participants had to listen to four vignettes that described 

different listening situations, and they were instructed as follows. “For this section of the study, 

you will hear a few descriptions of situations involving your hearing. Adjust your speakers so 

that you can hear each well. Close your eyes if you can understand without reading the captions. 

Try your best to picture yourself in each of these situations and think about how you would feel 

and what you might do. After each audio clip is over, you will respond to a short questionnaire 

where you will indicate how you would feel in each situation. You have completed this 

questionnaire once before. Your responses might or might not be different for these situations. 

There are no wrong answers.” Scripts for these audio clips are provided in appendix B. 

Instructions for the MARS-HA were provided as recommended by the authors. Finally, 

participants completed the modified URICA to indicate their readiness to pursue audiologic 

intervention. Participants who elected to share their email addresses were sent an Amazon gift 

card as compensation for their time and effort completing the survey. 
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Data Analyses 

All statistical analyses were performed using the Statistical Package for the Social 

Sciences (SPSS) Version 26 software. Descriptive statistics were used to look at the data 

distributions. A 2-step data transformation process described by Templeton (2011) was 

performed for variables where the normality test was significant. The first step transforms the 

variable into a percentile rank and the second step uses an inverse-normal transformation to 

compute a variable with normally distributed z-scores. Of all the variables, both self-efficacy, 

two of the personality traits, duration of hearing loss, two of the positive affective states, and all 

the negative affective states required transformation. Following transformation, all variables 

were normally distributed. Paired t tests were performed to explore mean differences between 

responses to the general and situation-dependent self-efficacy and personality measures. 

Repeated measures ANOVA and post hoc pairwise comparisons were performed to test 

differences between responses to the general and situation-dependent affective state measures. 

Holm Sidak corrections were performed to avoid familywise type 1 error after multiple 

comparisons. Moderation analysis was performed to understand how the relationship between 

self-reported hearing difficulties and readiness to pursue hearing help changed as a function of 

hearing aid self-efficacy. Mediation analysis was performed to test whether the relationship 

between self-reported hearing handicap and readiness to pursue audiologic intervention were 

partially explained by their relationship to these participants’ reported affective states. As 

personality traits and duration of hearing loss are not directly modifiable, they were included as 

covariates in both moderation and mediation analyses. These analyses were performed in SPSS 

Version 26 using the PROCESS v4.0 package developed by Andrew F. Hayes. Post hoc 

sensitivity power analyses for the regression models within moderation and mediation analyses 
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demonstrated that with 62 participants, each of these models had at least 80% power to detect a 

medium effect size. 

RESULTS 

The present research was a cross-sectional descriptive study. Survey links were emailed 

to a total of 87 interested participants. Of these, 66 started the survey and 62 participants 

completed the survey (29% attrition rate). All the participants had some degree of hearing 

difficulty, and more than half of the participants reported at least a mild - moderate degree of 

difficulty. Duration of noticeable loss was between 1 and 51 years. Table 5 summarizes the 

distributions of demographic, predictor, and outcome variables. Participants reported having 

mild to moderate hearing handicap on the HHIE/A (M = 21.90, SD = 10.08). On average, 

participants had low HASE (MARS-HA: M = 64.19, SD = 26.79), and low general self-efficacy 

(GSE: M = 63.33, SD = 15.49). They also reported having higher scores on positive personality 

traits (agreeableness, extraversion, openness, and conscientiousness) and lower scores for 

negative personality trait (neuroticism). When their stages of hearing health journey were 

assessed, 45.16% (28 of 62) were found to be Precontemplators (URICA score < 8), 30.65% 

were Contemplators (URICA score 8 - 11), and 24.19% were Preparators/Action-takers (URICA 

score 11 - 14). 
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Table 5. Descriptive statistics for the demographic, predictors (General self-efficacy total score, 

Hearing aid self-efficacy in terms of MARS-HA total and subscale scores, personality trait scores 

on the IMM, Affective scores on the PANAS-SF), and outcome variable (Readiness of change 

and stages scores on the URICA).  

  Mean Standard 

Deviation 
Minimum Maximum 

Age 

Duration of Hearing Loss 

Self-reported Hearing Handicap 

(HHIE/A Total) 

GSE Total 

MARS-HA Total Score 

Personality trait scores on IMM  

Extroversion 

Openness 

Neuroticism 

Conscientiousness 

Agreeableness 

Affective States on PANAS-SF 

Positive Affective States 

General 

Situation: Social Event 

Situation: Asking Directions 

Situation: At Doctor’s Appointment 

Situation: At Home 

Negative Affective States 

General 

Situation: Social Event 

Situation: Asking Directions 

Situation: At Doctor’s Appointment 

Situation: At Home 

Modified URICA Stages Scores 

Precontemplation 

Contemplation 

Preparation 

Action 

Modified URICA Readiness Score 

51.77 

8.15 

21.90 

 

63.33 

64.19 

 

3.21 

3.79 

2.81 

3.71 

4.18 

 

 

35.34 

30.27 

30.69 

29.60 

24.53 

 

19.82 

23.37 

25.61 

24.56 

24.60 

 

2.12 

3.75 

3.94 

3.17 

8.74 

17.15 

10.08 

10.08 

 

15.49 

26.79 

 

.86 

.67 

.76 

.75 

.61 

 

 

7.62 

8.22 

7.87 

8.99 

8.90 

 

8.11 

8.97 

9.35 

8.97 

9.97 

 

.80 

.84 

.75 

1.07 

2.93 

20 

1 

4 

 

23.33 

9 

 

1.5 

2.13 

1 

1.94 

2.75 

 

 

21 

10 

14 

10 

10 

 

10 

10 

12 

11 

10 

 

1 

1.67 

1.8 

1 

2.04 

80 

51 

40 

 

86.67 

100 

 

5 

5 

4.69 

5 

5 

 

 

50 

46 

50 

49 

40 

 

39 

48 

49 

50 

50 

 

3.63 

5 

5 

5 

14 

HHIE/A, Hearing Handicap Inventory for Elderly/Adults; GSE, General Self-Efficacy; MARS-HA, Measure of 

Audiologic Rehabilitation Self-efficacy for Hearing Aids; IMM, International Mini Markers; PANAS-SF, Positive 

and Negative Affect Schedule-Short Form; Modified URICA, Modified University of Rhode Island Change 

Assessment. 
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Differences between General vs. Situation-dependent measures 

Self-efficacy 

Both general self-efficacy (GSE) and HASE (MARS-HA) were assessed for our 

participants. As the rating scales are different for these measures, we rescaled the GSE scores to 

match the MARS-HA. Figure 9 displays the mean general and situation-dependent self-efficacy 

scores on a 100-point scale. There was no difference in the average scores on the GSE and 

MARS-HA (t = -.46, p = .65). 

 

Figure 9. Mean general self-efficacy (assessed using the GSE) and situation-dependent self-

efficacy (assessed using the MARS-HA) scores on a 100-point scale. Error bars are 1 standard 

deviation. NS = not significant. 

 

Personality Traits 

The International Mini Markers (IMM) survey was used to assess the “Big Five” 

personality traits: Extraversion, Openness, Neuroticism, Conscientiousness, and Agreeableness. 

Participants were asked to complete this measure twice; one as a general measure of personality 

and once while reflecting on how they perceive their personalities in situations related to their 

hearing. Figure 10 displays the means and standard deviations of average scores on the IMM. 

These data demonstrate no observable differences for any of the average trait scores on the IMM. 
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Paired t tests with Holm Sidak post hoc corrections supported these observations (Extroversion: t 

= 2.14, p = .17; Openness: t = 2.13, p = .14; Neuroticism: t = -2.03, p = .13; Conscientiousness: t 

= 1.09, p = .28; and Agreeableness: t = 1.19, p = .24). 

 

Figure 10. Mean general and situation-dependent personality trait (Extroversion, Openness, 

Neuroticism, Conscientiousness, and Agreeableness) scores on the IMM. Error bars are 1 

standard deviation. NS = not significant. 

 

Affective States 

The Positive and Negative Affect Schedule – Short Form (PANAS-SF) was used to 

assess participants’ affective states. Participants completed this measure five times (one general 

and four listening-specific situations). The four listening situations were social event, asking 

directions, at a doctor appointment, and listening at home. Figure 11 displays the means and 

standard deviations of average scores on the PANAS-SF. Figure 11a displays data for positive 

affective states in each condition. These data demonstrate greater positive affect in general 

compared to in listening-specific situations, and noticeably less positive affect when listening at 

home compared to listening situations that involved others. Repeated measures ANOVA 

demonstrated a significant main effect that at least one of the comparisons was statistically 

significant, F(4,58) = 31.52, p < .001. Post hoc pairwise comparisons with Holm Sidak corrections 
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confirmed that these observed differences were not likely due to random chance. The measure of 

general positive affect was statistically different from each of the situation-dependent measures 

(General vs. “Social event”, t = 5.18, p < .001; General vs. “Asking directions”, t = 4.71, p < 

.001; General vs. “Doctor’s appointment”, t = 4.68, p < .001; General vs. “Home”, t = 9.00, p < 

.001). For the positive affective state, there was also a significant difference between listening at 

home and the other three listening situations (“Social event” vs. “Home”, t = 6.45, p < .001; 

“Asking Directions” vs “Home”, t = 7.57, p < .001; “Doctor’s appointment” vs “Home”, t = 

6.39, p < .001).  

Figure 11b displays data for negative affective states in each condition. These data 

demonstrate less negative affect in general compared to in listening-specific situations, and 

noticeably slightly less negative affect when listening at a social event compared to when asking 

directions, at a doctor appointment, and listening at home. Repeated measures ANOVA 

demonstrated a significant main effect that at least one of the comparisons was statistically 

significant, F(4,58) = 10.57, p < .001. Post hoc pairwise comparisons with Holm Sidak corrections 

confirmed that these observed differences were not likely due to random chance. The measure of 

general negative affect was statistically different from each of the situation-dependent measures 

(General vs. “Social event”, t = -3.86, p < .001; General vs. “Asking directions”, t = -4.68, p < 

.001; General vs. “Doctor’s appointment”, t = -4.22, p < .001; General vs. “Home”, t = -4.48, p < 

.001).There was also significantly greater negative affect when ‘Asking directions’ compared to 

at a “Social Event” ( t = -2.71, p = .008). 
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Figure 11. Mean positive and negative affective states scores in general and listening situations 

(Social event, Asking directions, Doctor’s appointment, and Home). Error bars are 1 standard 

deviation. ✶ = Significantly different from “General” affective states. ☥ = Significantly different 

from “Home” affective states. ⚚ = Significantly different from “Asking Directions” affective 

states. 

 

Impact of patient traits on readiness to pursue audiologic rehabilitation 

Our second research aim was to disentangle the interrelationships between perceived 

hearing difficulty, patient traits, and readiness to pursue audiologic rehabilitation. It is generally 

accepted that increasing degree of hearing difficulty in daily listening prompts individuals to act 

toward seeking help for hearing loss (Laplante-Levesque, 2015; Sanders, 2016). To understand 

why some people take action toward improving their hearing ability by seeking hearing 

treatment and others do not, we wanted to explore whether modifiable variables such as HASE 

and affective states might impact the relationship between perceived hearing handicap and 

readiness to pursue audiologic rehabilitation.  

Based on the results of the previous analyses and existing evidence, the following logical 

decisions were taken before finalizing our statistical models. We decided to combine the Positive 
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Affect data for Social Event, Asking Directions, and Doctor’s Appointment situations as these 

were not statistically different. Similarly, we decided to combine the Negative Affect data for the 

Home and Doctor’s Appointment situations. This step was taken to reduce the number of 

variables in the models and optimize statistical power. Also, as there were no significant 

differences between general and situation-dependent reported personality traits, we decided to 

include only the general personality trait scores in our models. Although personality has been 

related to hearing health outcomes, personality traits are not modifiable by clinical audiologists. 

So, we chose to account for their influences as covariates in our models. Duration of loss is also 

associated with likelihood to seek hearing help (Pronk et al., 2017). We included duration of 

hearing loss as a covariate as well.  

Ultimately, we developed two conceptual models to explore the impact of HASE and 

Affective State on the relationship between perceived hearing difficulties and readiness to pursue 

hearing help. Model A tested HASE as a moderator of this relationship. Moderation analysis 

focuses on determining if the relationship between two variables changes depending on the value 

of a third variable. Smith and West (2006) reported that individuals with greater degree of 

hearing loss have lower HASE. We hypothesized that perceived hearing handicap will 

significantly predict readiness to pursue audiologic intervention and this relationship will change 

as a function of their HASE level. Specifically, we envisioned that perceived hearing handicap 

would be less predictive of readiness to pursue help when participants had lower HASE. Model 

B tested affective states as mediators of the relationship between hearing handicap and readiness 

to pursue audiologic intervention. Mediation analysis tests whether the relationship between two 

variables can be explained by their relationships to a third variable. Because affective states vary 

as a result of hearing handicap and also might impact readiness, these states were classified as 
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mediators in the model. We hypothesized that the relationship between perceived hearing 

handicap and readiness will be mediated by their affective states. Specifically, we hypothesized 

that those with greater hearing handicap would likely have greater negative affective state 

ratings, and lower positive affective state ratings in listening-specific situations, and that these 

negative emotional experiences might motivate them toward readiness to pursue help for these 

difficulties. 

Predicting readiness from patient traits with HASE as a potential moderator 

Figure 12 displays the statistical diagram of the moderation analysis. In this model, we 

included self-reported hearing handicap (Total HHIE/A Score) as the independent variable (X) 

and readiness to change as the outcome variable (Y), and HASE as the moderator (M). The 5 

general personality traits and duration of hearing loss were included as covariates (U). 

 

Figure 12. Model A displaying the statistical diagram of moderation analysis. Perceived hearing 

handicap was the predictor variable, readiness to pursue audiologic intervention was the outcome 

variable, and HASE was the moderator variable. Personality traits and duration of hearing loss 

were covariates. 
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This model tested significant predictors of readiness to pursue audiologic intervention 

and also tested the interaction between perceived hearing handicap and HASE. This interaction 

effect tells us whether HASE is a significant moderator. Overall, the model was statistically 

significant, F(9,52) = 7.83, p < .0001, and explained 58% of the variance in readiness to change 

(R2 = .58). Results revealed that hearing handicap was the most significant predictor of readiness 

(b = .23, 95% CI [.16, .28], t = 7.24, p < .0001). HASE (b = .02, 95% CI [.01, .04], t = 2.30, p = 

.03), the Agreeableness personality trait (b = 1.36, 95% CI [.10, 2.62], t = 2.17, p = .03), and 

duration of hearing loss (b = -.07, 95% CI [-.13, -.01], t = -2.35, p = .02), were also found to be 

significant predictors of readiness. Based on these results, individuals with greater perceived 

hearing handicap, higher HASE, more agreeable personality trait, and who had hearing difficulty 

for a shorter duration tended to be more ready for audiologic intervention. No other tested 

variables were found to be significant predictors of readiness. The interaction between hearing 

handicap and HASE was not statistically significant (p = .81) which indicated that HASE was 

not a significant moderator. The relationship between hearing handicap and readiness did not 

change as a function of HASE (the relationship remained same at different levels of HASE), 

when controlling for personality traits and duration of hearing loss. 

Predicting readiness from patient traits with affective states as potential mediators 

Figure 13 displays the statistical diagram of the mediation analysis. In this model, we 

included self-reported hearing handicap (Total HHIE/A Score) as the independent variable (X) 

and readiness to change as the outcome variable (Y), and affective states as mediators (M). The 5 

general personality traits and duration of hearing loss were included as covariates (U). 
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Figure 13. Model B displaying the statistical diagram of mediation analysis. Perceived hearing 

handicap as a predictor of readiness to pursue audiologic intervention, with affective states as 

mediators. Personality traits and duration of hearing loss were covariates for the affective states. 

 

 This model tested significant predictors of readiness to pursue audiologic intervention 

and also tested whether this prediction could be explained by their relationships with the 

affective states. This model tested a series of linear models reflecting different conditions to 

explore whether affective states were significant mediators. Condition 1 tested whether perceived 

hearing handicap and any of the covariates were predictors of the reported affective states. 

Perceived hearing handicap significantly predicted “general” negative affective State (b = .22, 

95% CI [.06, .38], t = 2.75, p = .008) and the negative affective state in the “Social Event” 

situation (b = .29, 95% CI [.10, .49], t = 3.08, p = .003). Participants with greater hearing 

handicap reported more negative affective states under these conditions. Certain personality traits 

were also significant predictors of affective states. Having greater ratings of the Neurotic 

personality trait was positively related to negative affective state in all conditions (all p < .05), 

except for “Asking directions” (t = 1.79, p = .08). Higher Extraversion (b = 2.75, 95% CI [1.13, 

4.38], t = 3.39, p = .001) and Agreeable (b = 6.14, 95% CI [2.97, 9.31], t = 3.88, p = .0003) 

personality traits were positively related to positive affective state in the General condition. 
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Duration of hearing loss significantly predicted their positive affective state in the “Home” (t = -

.21, p = .03). Individuals who had hearing loss for longer duration had less positive affective 

state in this situation. 

Condition 2 tested whether perceived hearing handicap, the affective states (mediators), 

and the covariates were predictors of readiness to pursue audiologic intervention. Overall, the 

model was statistically significant, F(14, 48) = 6.79, p < .0001, and explained 67% of the variance 

in readiness to change (R2 = .67). Results revealed that hearing handicap was the most significant 

predictor of readiness (b = .25, 95% CI [.18, .31], t = 7.58, p < .0001). Negative affective state in 

the situation “Asking Directions” (b = -.10, 95% CI [-.19, -.004], t = -2.10, p = .04) and 

Conscientious personality trait (b = -.98, 95% CI [-1.76, -.19], t = -2.51, p = .02) were the only 

other predictors of readiness. Based on these results, individuals with greater perceived hearing 

handicap, less negative affective state in a situation such as “Asking Directions”, and those who 

had less Conscientious personality trait were more ready for audiologic intervention. No other 

tested variables were found to be significant predictors of readiness when controlling for 

personality and duration of hearing loss.  

Condition 3 tested whether perceived hearing handicap and the covariates were predictors 

of readiness to pursue audiologic intervention. The affective states were excluded from this test. 

This information was later used to verify whether the affective states were significant mediators. 

Overall, the model was statistically significant F(7,54) = 8.69, p < .0001, and explained 53% of the 

variance in readiness to change (R2 = .53). Results revealed that hearing handicap was again the 

most significant predictor of readiness (b = .22, 95% CI [.16, .28], t = 7.14, p < .0001). 

Agreeableness personality trait (b = 1.47, 95% CI [.18, 2.76], t = 2.28, p = .03) and duration of 

hearing loss (b = -.08, 95% CI [-.14, -.02], t = -2.65, p = .01) were also found to be significant 
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predictors of readiness to pursue audiologic intervention. Based on these results, individuals with 

greater perceived hearing handicap, more agreeable personality trait, and who had hearing 

difficulty for a shorter duration tended to be more ready for audiologic intervention. No other 

personality traits were found to be significant predictors of readiness. 

The presence of mediation was tested in two steps. First, we checked whether adding the 

mediators in the model resulted in a weaker relationship between perceived hearing handicap and 

readiness to pursue audiologic intervention. To do this, the significance value of the model with 

mediators (Condition 2) was compared to the significance value of the model without predictors 

(Condition 3). Our results demonstrated no difference in the significance value of the model in 

these two conditions. Second, we checked the Bootstrapped confidence intervals (CI) for each 

mediator’s indirect effects. All the Bootstrapped CIs contained zero, thus demonstrating that 

none of the reported affective states were significant mediators of this relationship. 

DISCUSSION 

Health behavior change refers to the intentional and motivational changes a person makes 

to their health-compromising behaviors to improve the health condition. Several theories have 

been developed to describe changes in health behavior. The Transtheoretical model (TTM) is one 

such theory that includes knowledge, attitudes, beliefs and behaviors (Hernandez, 2011). The 

TTM has been widely used to describe intentional health behavior change and has been applied 

to a variety of health behaviors such as diet, depression and anxiety, drug and alcohol problems, 

etc. (Nidecker et al., 2008; Nakabayashi et al., 2020; Li et al., 2020; Marin-Farrona et al., 2020; 

Migneault et al., 2021). The TTM describes the health behavior change in terms of stages of 

change and an individual’s readiness to change through these stages has been used to describe 

whether they have attained the targeted health behavior. This model has been shown to have high 

concurrent and productive validity in describing audiological intervention and outcomes 
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(Laplante-Levesque et al., 2012, 2013, 2015). In audiology research, readiness and stages of 

change has been used to predict help seeking and HA adoption (Babeu et al., 2004; Ingo et al., 

2016). Researchers have also applied the TTM in Audiology to explain hearing loss (Manchaiah 

et al., 2015; Fergusson, 2016), tinnitus (Kaldo et al., 2006), and delivery of audiological services 

(Babeu et al., 2004). In these research studies, readiness to change has been used as a predictor 

of other aspects of HA success. However, Ekberg et al. (2016) suggested that outcomes such as 

help seeking and HA adoption are different from their readiness to obtain and use HAs. Although 

a person with hearing loss might seek help, this does not mean they are ready for an intervention. 

Many adults with hearing loss do not purchase HAs even after visiting audiologists (Meyer et al., 

2011) as they are still not ready for a HA (Claesen & Pryce, 2012). This suggests that we might 

want to consider the readiness continuum as another indicator of HA success. The current study 

included readiness to change as an outcome measure for individuals in the early stages of their 

hearing health journey. 

Differences between General vs. Situation-dependent measures 

Various patient factors such as self-efficacy, personality, and affective state have been 

shown to impact readiness to change in health behaviors such as exercise (de Vries et al., 2016), 

online information health seeking for cancer (Myrick & Willoughby, 2017), and hand washing to 

avoid COVID-19 (Clemens et al., 2021). We were interested in identifying the potential impact 

of these factors on readiness to pursue audiological intervention. However, we wanted to be sure 

that we were using the most informative measures of these traits for our purposes. We first 

compared the differences between self-reports of self-efficacy, personality, and affective states 

when participants were reporting about these traits “in-general” and in hearing-related situations. 

We found that reports of self-efficacy and personality did not vary significantly for general and 
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situation-dependent measures. However, participants did report more negative and less positive 

affective states in hearing-related situations compared to “in-general”. 

Initially, it was surprising to see that there was no meaningful difference between general 

and HA self-efficacy as self-efficacy is defined as a task-specific trait (Bandura 1997). However, 

some researchers have suggested that general and task-specific self-efficacy may be related to 

each other. For example, Agarwal et al. (2000) suggested that general and specific computer self-

efficacy are related. In audiology, Dullard (2014) measured general self-efficacy and HASE in 

hearing aid users and reported that general and task-specific self-efficacy were moderately 

related.  Rapley and Fruin (1999) suggested that general self-efficacy is more relevant at earlier 

stages of management and task-specific self-efficacy is more important at later stages of 

management. As our participants were at the earliest stages of their hearing health journey and 

had never used any HAs, perhaps it is not that surprising that their general self-efficacy was not 

much different from their HASE. Although we can evaluate a person’s HASE prior to HA 

adoption, HASE is expected to increase with mastery experiences with the devices (Sarangi & 

Johnson, in review). Further research with individuals in later stages of their hearing health 

journeys might demonstrate greater differences between general self-efficacy and HASE.  

On the other hand, similarities between general and situation-dependent measures of 

personality traits were less surprising. Personality traits are considered universal and constant 

over time (Bouchard & Loehlin, 2001). Theoretically, personality assessments should not be 

influenced by the state of a person at a particular time (Querengasser & Schindler, 2014). 

Zuckerman (1977) suggested that the traditional trait tests like we used in our study cannot be 

used to assess responses to situations. Thus, despite anecdotal comments from some of our 

research participants that some personality descriptions might “depend on the situation”, our 
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study supports the assertion that personality traits remain constant, even when individuals with 

hearing impairment are in specific listening situations. It is possible that these individuals might 

be reflecting on changes in their affective states in given situations, rather than more constant 

personality traits.  

Our results did support the assumption that self-reported affect differs when hearing 

impaired participants reflect on their states “in-general” and in listening-specific situations.  In 

addition to assessing general affect, we provided participants with 4 different listening situations 

and asked them to report their affective states in each situation. The situations were: listening at a 

social event, asking directions, listening at a doctor appointment, and listening at home. Our 

results demonstrated that general reports of affective state were significantly less negative/more 

positive that reported affective states in all the listening situations. This was not surprising given 

that research has linked hearing difficulties in daily listening with negative psychosocial states 

such as self-stigma and depressive symptoms and increased negative emotional responses 

(Rutherford et al., 2018; Bigelow et al., 2020; Picou, 2016; Picou et al., 2018). Our results are in 

line with these findings as our participants reported less positive and more negative ratings on 

the affective state measure in situations related to their hearing loss, compared to their general 

state.  As affective states assess behavior over a short period of time (Heller et al., 2007), the 

participants might have responded based on how their listening difficulties in that situation made 

them feel rather than reflecting their personality. An understanding of these nuanced 

relationships between affect and self-report measures might influence interpretation of such 

measures and facilitate accurate communication between patients and audiologists. Additionally, 

our participants also had a significant difference in the affective states for some of the listening 

situations tested. For example, being in a social event was less negative than some of the other 
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situations and being at home was less positive than the more social situations. On average our 

participants tended toward higher ratings of extraversion, which might explain some of these 

trends. This observation is a good reminder that an identical descriptive study might have very 

different results with a different sample of participants. 

Impact of patient traits on readiness to pursue audiologic rehabilitation 

The second research question aimed to identify predictors of readiness to pursue 

intervention. We tested two models to test the relationship between perceived hearing handicap 

and readiness to pursue audiologic intervention, controlling for personality traits and duration of 

hearing loss. Perceived hearing handicap was found to be the most significant predictor of 

readiness in both the models. The first model (Model A) also explored how HASE might 

moderate this relationship and the second model (model B) explored how affective states might 

mediate this relationship. 

Predicting readiness from patient traits with HASE as a potential moderator 

As anticipated, self-reported hearing handicap was found to be the strongest predictor of 

readiness. Individuals with greater hearing handicap had the tendency to be more ready for 

hearing intervention. This result is in line with previous research where self-reported hearing 

disability was found to be significantly associated with readiness to change (Laplante-Levesque, 

2015; Pronk et al., 2017; Saunders et al., 2016). Duration of hearing loss was also a significant 

predictor of readiness for hearing help. However, for our sample, individuals who had hearing 

loss for a longer duration were less ready to pursue intervention. This is not consistent with work 

by Saunders et al. (2016) that demonstrated that a longer duration of hearing loss was associated 

with readiness for hearing help. Unlike in our study, individuals participating in Saunders’s study 

had sought hearing assessment, had higher readiness scores on average, and were mostly in the 



 86 

action stage on the Modified-URICA. They also did not test this association while controlling for 

the participants’ hearing loss. As hearing loss tends to increase over time, it seems likely that 

degree and duration of hearing loss might explain common variances in readiness. Our model 

explored the relationship between duration and readiness while controlling for degree of hearing 

difficulty. We postulate that those participants who had navigated their daily listening without 

hearing intervention for a greater amount of time are more likely to have successfully 

implemented alternative coping strategies in their lives, reducing their need or desire for formal 

audiologic treatment. This is consistent with results of our research that has highlighted the 

successful reliance on others and use of coping strategies as barriers to seek traditional hearing 

help in the form of HAs (Johnson & Sarangi, in preparation). However, this theory needs further 

exploration.  

Our study also tested whether HASE is a predictor of readiness to change. Researchers 

have posited that an individual needs to believe in their abilities in order to make the necessary 

changes in health behavior (Bandura, 1986; Babeu et al., 2004). Our study extends this assertion 

to the hearing health field as HASE was a significant predictor of our participants’ readiness to 

change their behaviors for improved hearing health. Self-efficacy is one of the most important 

social-cognitive variables that varies across the stages of change. In the early stages of a health 

journey, self-efficacy is usually low (West, 2005) and attitudinal processes are more important in 

making changes in health behavior. As our participants were all in the early stages of their 

hearing health journeys, all had relatively low HASE. However, HASE was higher for 

participants who were Preparators/Action-takers compared to those who were Precontemplators. 

Yet, HASE was not found to be a significant moderator of the relationship between perceived 

hearing handicap and readiness, when controlling for personality traits and duration of hearing 
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loss. These results indicate that HASE independently impacts aspects of HA success through 

mechanisms that are still not clearly understood.  

  Personality is another factor that has been shown to impact aspects of HA success and 

has also been found to predict readiness in other health behaviors. For example, De Vries et al. 

(2016) reported that individuals who are more extrovert and less neurotic were at later stages of 

change for exercise behaviors. In the current study, when HASE was included in the model as a 

moderator, the agreeable personality trait was a significant predictor of readiness. Individuals 

who were more agreeable tended to be more ready for an intervention. Individuals with high 

Agreeableness are the ones who trust others, are less assertive, and more tolerant. They like to 

help others and believe that they will receive help in return (Cox et al., 2005). When their HASE 

is considered, individuals with high HASE and high Agreeableness might be the ones who trust 

their audiologists and their recommendations. This might help them be ready to pursue 

audiologic rehabilitation. Individuals who are lower in Agreeableness and HASE might have 

more, or different barriers and they might be less willing to ask for help or less inclined to accept 

recommendations to achieve changes in hearing health. These people might need to be counseled 

differently and their counseling session should be more individualized to cater the barriers they 

might be facing. This finding suggests that if we assess patients’ personality when they are in 

their early stages, we might be able to plan more effective, customized counseling strategies. 

However, more research is needed to validate these applications. 

Predicting readiness from patient traits with affective states as potential mediators 

In model B, instead of Agreeableness, the Conscientiousness personality trait was a 

significant predictor of readiness. Both Agreeableness and Conscientiousness have been 

associated with different emotional expressions (Pease & Lewis, 2015). However, 
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Conscientiousness has been shown to co-occur more prominently with negative emotions such as 

guilt, anger, and irritation (Fayard et al., 2012; Mill et al., 2018). As our participants had more 

negative emotions in listening-specific situations, this might have resulted in Conscientiousness 

being the significant trait in the model that included affective states. In our study, individuals 

who are less conscientious were more ready to change their hearing health. Conscientiousness is 

usually considered to be a positive personality trait and likely to have a positive impact on 

behavior. Conscientious people are the ones who have self-control and are goal oriented. 

However, sometimes they face more challenges in dealing with negative feedback and have 

difficulty achieving their targeted goals (Cianci et al., 2010). When our participants had greater 

negative emotionality and were high in Conscientiousness, this combination appears to have 

acted as a disadvantage to move them to the next stage of their hearing health journey.   

Researchers have also reported that affective states of a person can impact their readiness 

for health behaviors (Myrick & Willoughby, 2017; Clemens et al., 2021). In the current study, 

individuals’ negative affective states in the “Asking Directions” situation significantly predicted 

readiness. Individuals who had less negative affective state in this situation tended to be more 

ready for change in their hearing health. The Appraisal theory of emotion proposes that emotion 

experienced in a given situation can be a driving motivator for change in a health behavior 

(Moors, 2020). Our results support this theory and our hypothesis that listening specific affective 

states might be better predictors of readiness to seek hearing healthcare compared to general 

descriptions of affect. The “Asking directions” situation was noisy, put them in a time pressure, 

and was probably the most difficult social situation presented. We also found that participants 

who were not ready were also less conscientious. This might be making them more anxious 

towards a change in their hearing health behavior. Together, these factors might have made it 
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challenging for these participants to be ready to pursue intervention. Identifying the most 

challenging listening situation and assessing their negative affective state in that situation in 

initial appointments might help the clinicians in recognizing more effective counseling strategies 

for their patients.  

We also tested whether affective states were significant mediators of the relationship 

between perceived hearing handicap and readiness to pursue audiologic intervention. None of the 

affective states were significant mediators of readiness. This shows that the relationship between 

hearing handicap and readiness cannot be explained by their relationship to affective states, when 

controlling for personality traits and duration of hearing loss. To be a significant mediator, at 

least one affective state should be significantly associated to both hearing handicap and 

readiness. In our study, although negative affective states in general and “At a social event” 

situation were significantly associated with perceived hearing handicap, and negative state in the 

“Asking directions” situation was significantly associated with readiness, none of these affective 

states were related to both hearing handicap and readiness.  

The mediation analyses in model B also provided information on how personality traits 

were related to affective states. Researchers have demonstrated that personality traits and 

affective states might be associated (Hiebler-Ragger et al., 2018). Specifically, extraversion and 

neurotic personality traits have been related to different positive and negative affective states 

(Magee & Biessanz, 2018). Our results were consistent with these findings. Neurotic personality 

trait significantly predicted general negative affective states and most of the situation-dependent 

positive as well as negative affective states. Individuals with higher Neuroticism reported more 

negative affective states and those with lower Neuroticism reported more positive affective 

states. Individuals who were more extroverted and agreeable had more positive general affective 
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state. These results suggest that a more stable factor such as personality can influence 

individuals’ affective state in situations related to their hearing. An initial evaluation of the 

Neuroticism personality trait might inform the audiologists generally about a salient aspect of the 

patient’s personality and might also serve as an indicator of probable affective state. This 

information can assist audiologists in deciding whether the patient needs additional time at the 

beginning of an appointment to assess readiness to pursue audiologic intervention and implement 

motivational interviewing techniques. 

LIMITATIONS 

The current study was completed in a self-administered online format. Although effort 

was taken to ensure that the instructions were clear and the participants completed the 

questionnaires correctly, it is possible that some participants misinterpreted the questions and did 

not respond accurately. Further, as the study was completed remotely, we could not assess their 

hearing abilities through standardized audiometric tests. Due to the cross-sectional descriptive 

design of the study, we cannot make definite causal inferences about these results because of 

random sampling. For example, we cannot be sure that personality traits impacted reports about 

affective states, or if affective states at the time of responding impacted reports about personality. 

Future studies should control for these traits more stringently to make causal inferences. 

CONCLUSION 

Hearing aid success is frequently assessed in terms of help seeking, adoption, use, 

benefit, and satisfaction. All these aspects of hearing aid success are only available for 

assessment in later stages of an individual’s hearing health journey. Research has suggested that 

readiness to change might be the first step in defining success in any health behavior. In the 

current study, we explored the significant predictors of participants’ readiness to pursue 

audiologic intervention. Perceived hearing handicap was the strongest predictor. Our results 
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demonstrated that when HASE was considered, individuals with high HASE and high 

Agreeableness were more ready for change. The relationship between hearing handicap and 

readiness did not change as a function of HASE when controlling for personality traits and 

duration of hearing loss. When affective states were considered, individuals with more negative 

affective states in difficult listening situations and who had lower Conscientiousness were more 

ready for change. The relationship between hearing handicap and readiness could not be 

explained based on their relationships with affective states, when controlling for personality 

traits and duration of hearing loss. We also found that personality traits can influence affective 

states, and affective states vary across difficult listening situations. This supports the 

recommendation that audiologists’ early efforts should be geared towards understanding each 

patient’s attitudes, feelings, and behaviors about changing their hearing health behaviors in their 

daily lives. Future research should focus on exploring the associations between personality traits 

and affective states in different stages of hearing health journey to decide whether an assessment 

of these factors is needed. Also, if audiologists could accurately identify their patient’s readiness 

in initial appointments, it could help identify the specific needs of that patient and might 

facilitate the provision of a more individualized, client centered approach to audiologic 

rehabilitation. 
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Chapter 5 

GENERAL CONCLUSION 

Individualized patient-centered patient care is the most effective way to improve success 

in health behavior change, including success. It has been hypothesized that patient factors such 

as self-efficacy and personality impact aspects of hearing aid (HA) success. Using a series of 

quantitative and qualitative studies, this dissertation evaluated the relative impacts of patient 

factors on aspects of hearing aid success. These studies looked at the interrelationships between 

patient traits in individuals with hearing loss who are at different stages of their hearing health 

journey. The results can be explained through the stages of changes. When an individual is in 

early stages (precontemplation or contemplation) of hearing health journey, agreeableness and 

conscientiousness personality traits, hearing aid self-efficacy, and negative affective states in a 

difficult listening situation impact their readiness to move to later stages. Our first and third 

studies, together, demonstrated that personality and hearing aid self-efficacy were distinct traits 

and independently impact readiness. However, our second qualitative assessment suggested that 

these two traits might be interacting in a complex way to contribute to long term hearing aid 

success. Results from this study included individuals who are in later stages of their hearing 

health journey (in the Maintenance stage or have successfully exited the Circle).  

Collectively, self-efficacy and personality do impact aspects of hearing aid success 

through mechanisms that are independent from each other; however, these specific mechanisms 

were not clarified in these studies. Although the second study did indicate that these traits might 

be related, the qualitative nature of the study did not allow us to test their relationship. It is likely 

that patient factors impact success differently at different stages of an individual’s hearing health 

journey. Future studies should use mixed method approaches and aim to further explore the 

impact of these traits at different stages of hearing health journey. Studies including participants 
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systematically selected from different stages might uncover the relative impacts of these traits 

and help us in making causal inferences about their role in hearing aid success. Finally, future 

studies should also explore other measurable patient traits and their impacts in aspects of hearing 

aid success, including readiness to pursue intervention. These studies will enhance our 

understanding of these patient traits and help us in designing research to develop and validate 

individualized patient-centered rehabilitation approaches. 

  



 94 

REFERENCES 

Abdi, H. (2010). Holm’s Sequential Bonferroni Procedure. In Neil Salkind (Ed.), Encyclopedia 

of Research Design, Thousand Oaks, CA. 

Acar, B., Yurekli, M. F., Babademez, M. A., Karabulut, H., Karasen, R. M. (2011). Effects of 

hearing aids on cognitive functions and depressive signs in elderly people. Arch Gerontol 

Geriatr, 52(3), :250-252. doi: 10.1016/j.archger.2010.04.013.  

Agarwal, R., Sambamurthy, V., Stair, R. M. (2000). Research Report: The evolving relationship 

between general and specific computer self-efficacy – An Empirical Assessment. Inform Syst 

Res, 11(4), 418-430. 

Amlani, A. M., Taylor, B. (2012). Three known factors that adoption rates. Hear Rev, 19(5), 28-

37. 

Arnold, M. L., Hyer, K., Small, B. J., Chisolm, T., Saunders, G. H., McEvoy, C. L., Lee, D. J., 

Dhar, S., & Bainbridge, K. E. (2019). Hearing Aid Prevalence and Factors Related to Use 

Among Older Adults From the Hispanic Community Health Study/Study of 

Latinos. JAMA otolaryngology-- head & neck surgery, 145(6), 501–508. 

https://doi.org/10.1001/jamaoto.2019.0433 

Babeu, A. L., Kricos, B. P., Lesner, A. S. (2004). Application of the Stages-ofchange model in 

audiology. J Acoust Soc Am, 37, 41–56. 

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. 

Englewood Cliffs, NJ. 

Bandura, A. (1994). Self-efficacy. In V. S. Ramachaudran (Ed.), Encyclopedia of human 

behavior (Vol. 4, pp. 71-81). New York: Academic Press. (Reprinted in H. Friedman 

[Ed.], Encyclopedia of mental health. San Diego: Academic Press, 1998).  

Bandura, A. (1997). Self-efficacy: The exercise of control. W H Freeman/Times Books/ Henry 

Holt & Co. 

Beattie, A., Durham, J., Harvey, J., Steele, J., McHanwell, S. (2012). Does empathy change in 

first-year dental students? Eur J Dent Educ, 16, e111-e116. 

Beck, C. T. (2021). Introduction to Phenomenology: Focus on Methodology, Thousand Oaks, 

CA: Sage 

Benner, P. (1994). Interpretive phenomenology: Embodiment, caring, and ethics in health and 

illness. Thousand Oaks, CA: SAGE. 

Bertoli, S., Staehelin, K., Zemp, E., Schindler, C., Bodmer, D., Probst, R. (2009). Survey on 

hearing aid use and satisfaction in Switzerland and their determinants. Int J Audiol, 48(4), 

183-95. doi: 10.1080/14992020802572627. 

https://doi.org/10.1001/jamaoto.2019.0433


 95 

Bigelow, R. T., Reed, N. S., Brewster. K. K., Huang, A., Rebok, G., Rutherford, B. R., Lin, F. R. 

(2020). Association of Hearing Loss With Psychological Distress and Utilization of 

Mental Health Services Among Adults in the United States. JAMA Netw Open, 3(7), 

doi:e2010986. doi:10.1001/jamanetworkopen.2020.10986 

Bosworth, H. B., Fortmann, S. P., Kuntz, J., Zullig, L. L., Mendys, P., Safford, M., Phansalkar, 

S., Wang, T., Rumptz, M. H. (2016). Recommendations for providers on person-centered 

approaches to assess and improve medication adherence. J Gen Intern Med, 32(1), 93-

100. 

Bouchard, Jr., T. J., Loehlin, J. C. (2001).  Genes, Evolution, and Personality. Behav Gene, 31, 

243-273. https://doi.org/10.1023/A:1012294324713 

Brockhus, S., van der Kolk, T. E. C., Koeman, B., Badke-Schaub, P. G. (2014). The influence of 

creative self-efficacy on creative performance. Int Design Conference – Design, 437-444. 

Brooks, D. N. (1989). The effect of attitude on benefit obtained from hearing aids. Brit J 

Audiol, 23, 3–11 

Brooks, D. N., Hallam, R. S. (1998). Attitude to Hearing Difficulty and Hearing Aids and the 

Outcome of Audiological Rehabilitation, Brit J Audiol, 32:4, 217-

226, DOI: 10.3109/03005364000000069 

Charmaz, K. (2006). Constructing Grounded Theory. A Practical Guide through Qualitative 

Analysis. London: SAGE. (2009). “Shifting the Grounds: Constructivist Grounded 

Theory Methods.” In Developing Grounded Theory: The Second Generation, edited by J. 

M. Morse, P. N. Stern, J. Corbin, B. Bowers, K. Charmaz, and A. Clarke, pp. 127–55. 

Walnut Creek, CA: Left Coast Press. 

Chen, G., Casper, W. J., Cortina, J. M. (2009). The roles of self-efficacy and task complexity in 

the relationships among cognitive ability, conscientiousness, and work-related 

performance: A meta-analytic examination. Hum Perform, 14(3), 209-230. 

Chisolm, T. H., Johnson, C. E., Danhauer, J. L., Portz, L, J. P., Abrams, H. B., Lesner, S., 

McCarthy, P. A., Newman, C. W. (2007) A systematic review of health-related quality of 

life and hearing aids: final report of the American Academy of Audiology Task Force On 

the Health-Related Quality of Life Benefits of Amplification in Adults. J Am Acad 

Audiol, 18(2), 151-83. 

Cianci, A. M., Klein, H. J., Seijts, G. H. (2010). The effect of negative feedback on tension and 

subsequent performance: the main and interactive effects of goal content and 

conscientiousness. J Appl Psychol, 95(4), 618-630. doi: 10.1037/a0019130. PMID: 

20604585. 

Claesen, E., Pryce, H. (2012). An exploration of the perspectives of help-seekers prescribed 

hearing aids. Prim Health Care Res Dev, 13, 279–284. 

https://doi.org/10.3109/03005364000000069


 96 

Clark, J. G. (2010). The geometry of patient motivation: circles, lines, and boxes. Audiol Today. 

Reston, VA: Am Acad Audiol, 32–40. 

Clemens, K. S., Matkovic, J., Faasse, K., Geers, A. L. (2021). The role of attitudes, affect, and 

income in predicting COVID-19 behavioral intentions. Front Psychol, 11:567397. doi: 

10.3389/fpsyg.2020.567397. 

Cobelli, N., Gill, L., Cassia, F., & Ugolini, M. (2014). Factors that influence intent to adopt a 

hearing aid among older people in Italy. Health & Social Care in the Community, 22(6), 

612–622. https://doi.org/10.1111/hsc.12127 

Cohen, M. Z., & Omery, A. (1994). Schools of phenomenology. In J. M. Morse (Ed.), Critical 

issues in qualitative research (pp. 136-156). Thousand Oaks, CA: Sage 

Cox, R. M., Alexander, G. C. (1992). Maturation: objective and subjective measurements. Ear 

Hear, 13(3), 131-141. 

Cox, R. M., Alexander, G. C. (1999). Measuring satisfaction with amplification in daily life: The 

SADL Scale, Ear Hear, 20: 306-320. 

Cox, R. M., Alexander, G. C. (2001). Validation of the SADL Questionnaire. Ear Hear, 22: 151-

160. 

Cox, R. M., Alexander, G. C., Gray, G. A. (2005). Who wants a hearing aid? Personality profiles 

of hearing aid seekers. Ear Hear, 26 (1), 141-161. 

Cox, R. M., Alexander, G. C., Gray, G. A. (2007). Personality, hearing problems, and 

amplification characteristics: Contributions to self-report hearing aid outcome. Ear Hear, 

28 (2), 12-26. 

Cox, R. M., Xu, J. (2010) Short and long compression release times: speech understanding, real 

world preferences, and association with cognitive ability. J Am Acad Audiol, 21, 121–

138. 

Creswell, J. (2002). Educational research: Planning, conducting, and evaluating Quantitative 

and Qualitative research. Upper Saddle River, NJ: Merrill Prentice Hall. 

Crist, J. D., Tanner, C. A. (2003). Interpretation/analysis methods in hermeneutic interpretive 

phenomenology. Nurs Res, 52(3), 202-5. doi: 10.1097/00006199-200305000-00011.  

Daneman, M., Carpenter, P. A. (1980). Individual differences in working memory and reading. J 

Verbal Learning Verbal Behav, 19 (4), 450-466.  

de Vries, R. A. J., Truong, K., Evers, V. (2016). Crowd-Designed Motivation: Combining 

Personality and the Transtheoretical Model. 9638. 10.1007/978-3-319-31510-2_4. 

https://doi.org/10.1111/hsc.12127


 97 

DiClemente, C. C., Doyle, S. R., Donovan, D. (2009). Predicting treatment seekers readiness to 

change their drinking behavior in the COMBINE study. Alcohol Clin Exp Res, 33(5), 

879-892. 

DiClemente, C. C., Hughes, S. O. (1990). Stages of change profiles in outpatient alcoholism 

treatment. J Subst Abuse, 2(2), 217-235. 

Dillon, H. (2018). Hearing aids: What audiologists and ENTs should know. Paper presented at 

the World Congress of Audiology, Cape Town, South Africa. PowerPoint slides retrieved 

February 15, 2019, from https://easternsun.eventsair.com/QuickEventWebsitePortal/wca-

congress-2018/worldaudiologycongress2018/ExtraContent/ContentPage?page=1. 

Dillon, H., Birtles, G., & Lovegrove, R. (1999). Measuring the outcomes of a national 

rehabilitation program. Normative data for the Client Oriented Scale of Improvement 

(COSI) and the Hearing Aid Users’s Questionnaire. J Am Acad Audiol, 10, 67-79. 

Doherty, K. A., Desjardins, J. L. (2012). The Practical Hearing Aids Skills Test-Revised. Am J 

Audiol, 21, 100-105. 

Duijvestijn, J. A., Anteunis, L. J., Hoek, C. J., Van Den Brink, R. H., Chenault, M. N., Manni, J. 

J. (2003). Help-seeking behaviour of hearing-impaired persons aged > or = 55 years; 

effect of complaints, significant others and hearing aid image. Acta Otolaryngol, 123(7), 

846-50. doi: 10.1080/0001648031000719. PMID: 14575400. 

Dullard, B., Cienkowski, K. M. (2014). Exploring the relationship between hearing aid self-

efficacy and hearing aid management. SIG 7 Perspectives on Aural Rehabilitation and its 

instrumentation, 21, 56-62.  

Ekberg, K., Grenness, C., Hickson, L. (2016). Application of the transtheoretical model of 

behavior change for identifying older clients’ readiness for hearing rehabilitation during 

history-taking in audiology appointments. Int J Audiol, 55, sup3, S42-S51. 

Faul, F., Erdfelder, E., Lang, A., Buchner, A. (2007). G*Power 3: A flexible statistical power 

analyses program for the social, behavioral, and biomedical sciences. Behav Res 

Methods, 39, 175-191. 

Fayard, J. V., Roberts, B. W., Robins, R. W., Watson, D. (2012). Uncovering the affective core 

of conscientiousness: the role of self-conscious emotions. J Pers, 80(1), 1-32. doi: 

10.1111/j.1467-6494.2011.00720.x. 

Ferguson, M., Maidment, D., Russell, N., Gregory, M., Nicholson, R. (2016) Motivational 

engagement in first-time hearing aid users: A feasibility study. Int J Audiol, 55(S3), S23–

S33. 

Folkeard, P., Pumford, J., Abbasalipour, P., Scollie, S (2018). A comparison of automated real-ear 

and traditional hearing aid fitting methods. Hear Rev. 

https://easternsun.eventsair.com/QuickEventWebsitePortal/wca-congress-2018/worldaudiologycongress2018/ExtraContent/ContentPage?page=1
https://easternsun.eventsair.com/QuickEventWebsitePortal/wca-congress-2018/worldaudiologycongress2018/ExtraContent/ContentPage?page=1


 98 

Fuertes, A. M. d. C., Fernández, J. B., Mª d.l.Á. Mata, G. Gómez, A. R., Pascual, R. G. (2020). 

Relationship between Personality and Academic Motivation in Education Degrees 

Students. Educ Sc, 10(11), 327. https://doi.org/10.3390/educsci10110327 

Gallagher, N. E., Woodside, J. V. (2018). Factors affecting hearing aid adoption and use:  

qualitative study. J Am Acad Audiol, 29, 300-312. 

Gatehouse, S., Naylor, G., and Elberling, C. (2003). Benefits from hearing aids in relation to the 

interaction between the user and the environment. Int. J. Audiol, 42, S77–S85. doi: 

10.3109/14992020309074648 

Gatehouse, S., Naylor, G., Elberling, C. (2006). Linear and nonlinear hearing aid fittings--2. 

Patterns of candidature. Int Audiol, 45(3), 153–171. 

Goldberg, L. R. (1992). The development of markers for the Big-Five factor structure. Psychol 

Assess, 4(1). 26. 

Gomez, R., Ferguson, M. (2020). Improving self-efficacy for hearing aid self-management: the 

early delivery of a multimedia-based education program in first-time hearing aid users. 

Int J Audiol, 59(4), 272-281. 

Grenness, C., Hickson, L., Laplante-Levesque, A., Davidson, B. (2014). Patient-centered care: A 

review for rehabilitative audiologists. Int J Audiol, 53, S60-67. 

Grundfast, K,, Liu, S. (2017). What otolaryngologists need to know about hearing aids. JAMA 

Otolaryngol Head Neck Surg, 43(2), 109-110. doi:10.1001 /jamaoto.2016.3416 

Gzil F., Lefeve C., Cammelli M., Pachoud B., Ravaud J F., Leplege, A. (2007). Why is 

rehabilitation not yet fully person-centred and should it be more person-centred? Disabil 

Rehabil, 29, 1616–1624. 

Haidet, P., Dains J. E., Paterniti, D. A., Hechtel, L., Chang, T., Tseng E., Rogers, J. C. (2002). 

Medical student attitudes toward the doctor–patient relationship. Med Edu, 36(6), 568-

574. 

Hall, K. L., Rossi, J. S. (2008). Meta-analytic examination of the strong and weak principles 

across 48 health behaviors, Preventive Medicine, 46, 266-274. 

http://dx.doi.org/10.1016/j.ypmed.2007.11.006 

Hallagher, N. E., Woodside, J. V. (2018). Factors affecting hearing ad adoption and use: A 

qualitative study. J Am Acad Audiol, 29, 300-312.  

Hayes, A. F., Rockwood, N. J. (2017). Regression-based statistical mediation and moderation 

analysis in clinical research: Observations, recommendations, and implementation. Behav 

Res Ther, 98, 39-57. 

Heidegger, M. (1927). Being and Time (J. Macquarrie & E. Robinson, Trans.). New York, NY: 

Harper & Row. 

https://doi.org/10.3390/educsci10110327
http://dx.doi.org/10.1016/j.ypmed.2007.11.006


 99 

Heller, D., Komar, J., Lee, W. B. (2007). The dynamics of personality states, goals, and well-

being. Pers Soc Psychol Bull, 33, 898-910. 

Hernandez, B. L. M. (2011). Foundation concepts of global community health promotion and 

education. Sudbury, MA: Jones and Bartlett Learning. 

Hickson, L., Hamilton, L., Orange, S. P. (1986). Factors associated with hearing aid use. Aus J 

Audiol, 8, 37–41. 

Hickson, L., Timm, M., Worrall, L. (1999). Hearing aid fitting: Outcomes for older adults. Aus J 

Audiol, 21, 9–21 

Hickson, L., Meyer, C., Lovelock, K., Lampert, M., et al. (2014). Factors associated with success 

with hearing aids in older adults. Int J Audiol, 53, S18-S27. 

Hiebler-Ragger, M., Fuchshuber, J., Droscher, H., Vajda, C., Fink, A., Unterrainer, H. F. (2018). 

Personality influences the relationship between primary emotions and religious/spiritual 

wellbeing. Front Psychol, 9.370 doi: 10.3389/fpsyg.2018.00370. 

Hoble, H., Smith, J. (2015). Issues of validity and reliability in qualitative research. Evid Based 

Nurs, 18(2), 34-35. 

Hoffman, B., Schraw, G. (2009). The influence of self-efficacy and working memory capacity on 

problem-solving efficiency. Learn Ind Diff, 19(1), 91-100. 

Hosford-Dunn, H., Halpern, J. (2001). Clinical application of the SADL scale in private practice 

II: Predictive validity of fitting variables. J Am Acad Audiol, 12, 15–36 

Humes, L. E., Wilson, D. L., Humes, A. C. (2003). Examinations of differences between 

successful and unsuccessful elderly hearing aid candidates matched for age, hearing loss 

and gender. Int J Audiol, 42, 432–441 

Humes, L., Dubno, J. R. (2021). A comparison of the perceived hearing difficulties of 

community and clinical samples of older adults. J Sp Lang Hear Res, 64, 3653-3667. 

Ida Institute. (2009) Motivation Tools: The line, Box and Circle. 

https://idainstitute.com/fileadmin/user_upload/Tools%20for%20Website%202011/The%2

0Circle%20with%20Instructions.pdf. Accessed August 4, 2020. 

Ingo, E., Brannstrom, K. J., Andersson, G., Lunner, T., Laplante-Levesque, A. (2016). 

Measuring motivation using the transtheoretical (stages of change) model: A follow-up 

study of people who failed an online hearing screening. Int J Audiol, 55, S52-S58. 

Jenstad, L., Moon, J. (2011). Systematic Review of Barriers and Facilitators to Hearing Aid 

Uptake in Older Adults. Audiol Res, 23(1), e25. doi: 10.4081/audiores.2011.e25.  

Jerram, J. C. K., Purdy, S. C. (2001). Technology, expectations, and adjustment to hearing loss: 

Predictors of hearing aid outcome. J Am Acad Audiol, 12, 64–79 

https://idainstitute.com/fileadmin/user_upload/Tools%20for%20Website%202011/The%20Circle%20with%20Instructions.pdf
https://idainstitute.com/fileadmin/user_upload/Tools%20for%20Website%202011/The%20Circle%20with%20Instructions.pdf


 100 

Jilla, A. M., Johnson, C. E., Danhauer, J. L., Anderson, M., Smith, J. N., Sullivan, J. C., Sanchez, 

K. R. (2020). Predictors of hearing aid use in the advanced digital era: An investigation of 

the benefit, satisfaction, and self-efficacy. J Am Acad Audiol, 31, 87-95. 

John, O. P., Srivastava, S. (1999). The Big-Five trait taxonomy: History, measurement, and 

theoretical peerspectives. In Pervin, L. A., John, O. P. (Eds), Handbook of personality: 

Theory and research (Vol. 2, pp. 102-138). New York: Guilford Press.  

Johnson, J., Sarangi, L. (in preparation). Shared experiences among successful hearing aid users 

with high hearing aid self-efficacy. Manuscript in preparation. 

Johnson, J. A., Xu, J., & Cox, R. M. (2016). Impact of Hearing Aid Technology on Outcomes in 

Daily Life II: Speech Understanding and Listening Effort. Ear Hear, 37(5), 529–540. 

https://doi.org/10.1097/AUD.0000000000000327 

Jorgensen, L., Novak, M. (2020). Factors Influencing Hearing Aid Adoption. Semin Hear, 41(1), 

6-20. doi: 10.1055/s-0040-1701242.  

Judge, T. A., Ilies, R. (2002). Relationship of personality to performance motivation: A meta-

analysis review. J Appl Psychol, 87(4), 797-807. 

Judge, T. A., Jackson, C. L., Shaw, J. C., Scott, B. A., & Rich, B. L. (2007). Self-efficacy and 

work-related performance: The integral role of individual differences. J Appl Psychol, 

92(1), 107–127. https://doi.org/10.1037/0021-9010.92.1.107 

Kaldo, V., Richards, J., Andersson, G. (2006). Tinnitus stages of change questionnaire: 

psychometric development and validation. Psychol Health Med, 11(4), 483-497. 

Kelly-Campbell, R. J., McMillan, A. (2015). The relationship between hearing aid self-efficacy 

and hearing aid satisfaction. Am J Audiol, 24(4), 529-535. 

Kennedy, B. M., Rehman, M., Johnson, W. D., Magee, M. B., Leonard, R., & Katzmarzyk, P. T. 

(2017). Healthcare Providers versus Patients' Understanding of Health Beliefs and 

Values. Pat Exp J, 4(3), 29–37. 

Kessels, R. P. C. (2003). Patients' memory for medical information. J Roy Soc Med, 96, 219-222. 

Kidd M., Bond C., Bell M. (2011). Patients’ perspectives of patient-centredness as important in 

musculoskeletal physiotherapy interactions: A qualitative study. Physiother, 97, 154–162. 

Knudsen, L. V., Oberg, M., Nielsen, C., Naylor, G., Kramer, S. E. (2010). Factors influencing 

help seeking, hearing aid uptake, hearing aid use and satisfaction with hearing aids: A 

review of literature. Trends Ampli, 14(3), 127-154. 

Kochkin, S. (1993). MarkeTrak III: Why 20 million in US don't use hearing aids for their hearing 

loss. Hear J, 46, 28–31. 

https://doi.org/10.1097/AUD.0000000000000327
https://psycnet.apa.org/doi/10.1037/0021-9010.92.1.107


 101 

Kochkin, S. (2007). The impact of untreated hearing loss on household income. Better Hearing 

Institute. 

Kochkin, S. (2009). MarkeTrak VIII: 25-year trends in the hearing health market. Hear Rev. 

16(11): 12-31. 

Kricos, P. B. (2000). The influence of nonaudiological variables on audiological rehabilitation 

outcomes. Ear Hear, 21, 7S-14S. 

Kricos, P. B. (2006). Audiologic management of older adults with hearing loss and compromised 

cognitive/psychoacoustic auditory processing capabilities. Trends Amplif, 10, 1-27. 

Krupat, E., Rosenkranz, S. L., Yeager, C. M., Barnard, K., Putnam, S. M., Inui, T. M. (2000). The 

practice orientations of physicians and patients: the effect of doctor-patient congruence 

on satisfaction. Patient Educ Couns, 39, 49-59. 

Krupat, E., Bell, R. A., Kravitz, R. L., Thom, D., & Azari, R. (2001). When physicians and 

patients think alike: patient-centered beliefs and their impact on satisfaction and trust. J 

Family Medicine, 50(12), 1057-1062 

Laplante-Lévesque A., Hickson L., Worrall L. (2010). A qualitative study on shared decision 

making in rehabilitative audiology. J Am Acad Audiol, 43, 27–43.  

Laplante-Lévesque A., Knudsen L.V., Preminger J.E., Jones L., Nielsen C., Oberg, M., Lunner, 

T., Hickson, L., Nayloe, G., Kramer, S. E. (2012). Hearing help-seeking and 

rehabilitation: Perspectives of adults with hearing impairment. Int J Audiol, 51(2), 93–

102. 

Laplante-Levesque, A., Brannstrom, K. J., Ingo, E., Andersson, G., Lunner, T. (2015) Stages of 

change in adults who have failed an online hearing screening. Ear Hear, 36(1), 92–101. 

Laplante-Levesque, A., Hickson, L., & Worrall, L. (2013). Stages of change in adults with 

acquired hearing impairment seeking help for the first time: Application of the 

Transtheoretical model in audiologic rehabilitation. Ear Hear, 34(4), 447-457. 

Law M., Baptiste S., Mills J. (1995). Client-centred practice: What does it mean and does it 

make a difference? Can J Occup Ther, 62, 251–257. 

Li, X., Yang, S., Wang, Y., Yang, B., Zhang, J. (2020). Effects of a transtheoretical model - 

based intervention and motivational interviewing on the management of depression in 

hospitalized patients with coronary heart disease: a randomized controlled trial. BMC 

Public Health 20, 420. https://doi.org/10.1186/s12889-020-08568-x 

Lockey, K., Jennings, M. B., Shaw, L. (2010). Exploring hearing aid use in older women through 

narratives, Int J Audiol, 49(8), 542-549, DOI: 10.3109/14992021003685817 



 102 

Lopez, K., Willis, D. (2004). Descriptive Versus Interpretive Phenomenology: Their 

Contributions to Nursing Knowledge. Qual Health Res, 14. 726-35. 

10.1177/1049732304263638. 

Lopez-Poveda, E. A., Johannesen, P. T., Pérez-González, P., Blanco, J. L., Kalluri, S., & 

Edwards, B. (2017). Predictors of Hearing-Aid Outcomes. Trends 

Hear. https://doi.org/10.1177/2331216517730526 

Lucas, R. F., Donnellan, M. B. (2011). Personality development across the life span. 

Longitudinal analyses with a national sample from Germany. J Personal Soc Psychol, 

101(4), 847-861. 

Lunner, T., and Sundewall-Thorén, E. (2007). Interactions between cognition, compression, and 

listening conditions: effects on speech-in-noise performance in a two-channel hearing aid. 

J. Am. Acad. Audiol. 18, 604–617. doi: 10.3766/jaaa.18.7.7 

Luterman, D. M. (2001). Counseling Persons with Communication Disorders and their Families. 

(4th ed.) Austin: Pro-Ed. 

Mackersie, C. L., Boothroyd, A., & Garudadri, H. (2020). Hearing Aid Self-Adjustment: Effects 

of Formal Speech-Perception Test and Noise. Trends 

Hear. https://doi.org/10.1177/2331216520930545 

Magee, C., Biessanz, J. C. (2018). Toward understanding the relationship between personality 

and well-being states and traits. J Personal, 87, 276-294. 

Manchaiah, V. K. (2012). Health behavior change in hearing healthcare: a discussion paper. 

Audiology Res, 2(1), e4.  

Manchaiah, V., Hernandez, B. M., Beck, D. L. (2018). Application of Transtheoretical (Stages of 

Change) Model in Studying Attitudes and Behaviors of Adults with Hearing Loss: A 

Descriptive Review. J Am Acad Audiol, 29(6), 548-560. doi: 10.3766/jaaa.16122.  

Manchaiah, V., Ronnberg, J., Andersson, G., Lunner, T. (2015). Stages of change profiles among 

adults experiencing hearing difficulties who have not taken any action: a cross-sectional 

study. PLoS One, 10(6), e0129107. 

Manrique-Huarte, R., Calavia, D., Huarte Irujo, A., Girón, L., Manrique-Rodríguez, M. (2016). 

Treatment for Hearing Loss among the Elderly: Auditory Outcomes and Impact on 

Quality of Life. Audiol Neurootol, 21(Suppl 1), 29-35. doi: 10.1159/000448352. 

Marin-Farrona, M., Leon-Jimenez, M., Garcia-Unanue, J., Gallardo, L., Crespo-Ruiz, C., 

Crespo-Ruiz, B. (2020). Transtheoretical Model Is Better Predictor of Physiological 

Stress than Perceived Stress Scale and Work Ability Index among Office Workers. Int J 

Environ Res Pub Heal, 17(12), 4410. https://doi.org/10.3390/ijerph17124410 

https://doi.org/10.1177/2331216517730526
https://doi.org/10.1177/2331216520930545


 103 

Marks, R., Allegrante, J. P., Lorig, K. (2005). A review and synthesis of research evidence for 

self-efficacy-enhancing interventions for reducing chronic disability: Implications for 

health education practice (Part II). Health Promot Pr, 6, 148-156. 

McCormack, A., & Fortnum, H. (2013). Why do people fitted with hearing aids not wear 

them?. International journal of audiology, 52(5), 360–368. 

https://doi.org/10.3109/14992027.2013.769066 

McGeechan, G. J., McPherson, K. E., Roberts, K. (2018). An interpretative phenomenological 

analysis of the experience of living with colorectal cancer as a chronic illness. J Clin 

Nurs, 27(15-16), 3148-3156. doi: 10.1111/jocn.14509. PMID: 29752847. 

McMullan, A., Kelly-Campbell, R. J., Wise, K. (2018). Improving hearing aid self-efficacy and 

utility through revising a hearing aid user guide: A pilot study. Am J Audiol, 27(1), 45-56. 

Mead N., Bower P. (2000). Patient-centredness: A conceptual framework and review of the 

empirical literature. Soc Sci Med, 51, 1087–1110. 

Meister, H., Walger, M., Brehmer, D., von Wedel, U., von Wedel, H. (2008). The relationship 

between pre-fitting expectations and willingness to use hearing aids. Int J Audiol, 47, 

153–159 . 

Meyer, C., Hickson, L. (2012). What factors influence help-seeking for hearing impairment and 

hearing aid adoption in older adults?, Int J Audiol, 51:2, 66-

74, DOI: 10.3109/14992027.2011.611178 

Meyer, C., Hickson, L., Fletcher, A. (2014). Identifying the barriers and facilitators to optimal 

hearing aid self-efficacy. Int J Audiol, 53, S28-S37. 

Meyer, C., Hickson, L., Kahn, A., Hartley, D., Dillon, H., Seymour, J. (2011). Investigation of 

the actions taken by adults who failed a telephone-based hearing screen. Ear Hear, 32, 

720–731.  

Michie S., Miles J., Weinman J. (2003). Patient-centredness in chronic illness: What is it and 

does it matter? Patient Educ Couns, 51, 197–206. 

Mill, A., Kööts-Ausmees, L., Allik, J., & Realo, A. (2018). The Role of Co-occurring Emotions 

and Personality Traits in Anger Expression. Front Psychol, 9, 123. 

https://doi.org/10.3389/fpsyg.2018.00123 

Mole, L., Kent, B., Hickson, M., Abbott, R. (2019). ‘It’s what you do that makes a difference’ An 

interpretative phenomenological analysis of health care professionals and home care 

workers experiences of nutritional care for people living with dementia at home. BMC 

Geriatr, 19, 250. https://doi.org/10.1186/s12877-019-1270-4 

Moors, A. (2020). Appraisal theory of emotion. In V. Zeigler-Hill & T. K. Shackelford (Eds.), 

Encycl Personal Ind Diff, https://doi.org/10.1007/978-3-319-28099-8_493-1 

https://doi.org/10.3109/14992027.2013.769066
https://doi.org/10.3109/14992027.2011.611178
https://doi.org/10.3389/fpsyg.2018.00123
https://doi.org/10.1186/s12877-019-1270-4


 104 

Morera, O., Johnson, T. P., Freels, S., Parsons, J., Crittenden, K. S., Flay, B. R., Warnecke, R. B. 

(1998). Psychol Assess, 10(2), 182-186. 

Myrick, J. G., Willoughby, J. F. (2017). Educated but anxious: How emotional states and 

education levels combine to influence online health information seeking. Heal Inform J, 

25(3), 649-660. 

Nabelek, A., Bryan, M., Tampas, J., Burchfiel, S., Muenchen, R. (2006). Acceptable Noise Level 

as a Predictor of Hearing Aid Use. J Am Acad Audiol, 17. 626-39. 10.3766/jaaa.17.9.2. 

Nachtegaal, J., et al. (2009). The association between hearing status and psychosocial health 

before the age of 70 years: results from an internet-based national survey on hearing. Ear 

Hear. 30(3): 302-12. 

Nakabayashi, J., Melo, G. Ri., Toral, N. (2020). Transtheoretical model-based nutritional 

interventions in adolescents: a systematic review. BMC Public Health 20, 1543. 

https://doi.org/10.1186/s12889-020-09643-z 

Neal, A'ja Danell, (2015). The Big Five personality traits as they correlate with subjective 

measures of hearing loss and self perception in newly identified adults, to predict hearing 

aid benefits. Independent Studies and Capstones. Paper 702. Program in Audiology and 

Communication Sciences, Washington University School of Medicine. 

http://digitalcommons.wustl.edu/pacs_capstones/702 

Nidecker, M., DiClemente, C. C., Bennett, M. E., & Bellack, A. S. (2008). Application of the 

Transtheoretical Model of change: psychometric properties of leading measures in 

patients with co-occurring drug abuse and severe mental illness. Addict Behav, 33(8), 

1021–1030. https://doi.org/10.1016/j.addbeh.2008.03.012 

Noble, H., Smith, J. (2015). Issues of validity and reliability in qualitative research. Evid Based 

Nurs, 18(2), 34-5. doi: 10.1136/eb-2015-102054. 

Noh, S., Gagné, J.-P., Kaspar, V. (1994). Models of health behaviors and compliance: 

Applications to audiological rehabilitation research. In J.- P. Gagné, N. Tye-Murray 

(Eds.), Research in Audiological Rehabilitation: Current Trends and Future Directions 

(Vol. XXVII, pp. 375–389). Gainesville, FL: Journal of the Academy of Rehabilitative 

Audiology Monograph Supplement. 

op den Akker, H., Jones, V.M., Hermens, H.J. (2014). Tailoring real-time physical activity 

coaching systems: a literature survey and model. User Model User-Adap Inter, 24, 351–

392. https://doi.org/10.1007/s11257-014-9146-y 

Patton, M. Q. (2002). Two Decades of Developments in Qualitative Inquiry: A Personal, 

Experiential Perspective. Qual Soc Work, 1(3), 261–

283. https://doi.org/10.1177/1473325002001003636 

Pease, C. R., Lewis, G. J. (2015). Personality links to anger: Evidence for trait interaction and 

differentiation across expression style. Personal Ind Diff, 74, 159-164. 

http://digitalcommons.wustl.edu/pacs_capstones/702
https://doi.org/10.1016/j.addbeh.2008.03.012
https://doi.org/10.1007/s11257-014-9146-y
https://doi.org/10.1177/1473325002001003636


 105 

Picou, E. M. (2016). How hearing loss and age affect emotional responses to nonspeech sounds. 

J Sp Lang Hear Res, 59, 1233–1246. doi:10.1044/2016_JSLHR-H-15-0231.  

Picou, E. M. (2020). MarkeTrak 10 (MT10) Survey Results Demonstrate High Satisfaction with 

and Benefits from Hearing Aids. Semin Hear, 41(1), 21-36. doi: 10.1055/s-0040-

1701243. 

Picou, E. M., Singh, G., Goy, H., Russo, F., Hickson, L., Oxenham, A. J., Buono, G. H., 

Ricketts, T. A., Launer, S. (2018). Hearing, Emotion, Amplification, Research, and 

Training Workshop: Current Understanding of Hearing Loss and Emotion Perception and 

Priorities for Future Research. Trends Hear, 22, 2331216518803215. 

https://doi.org/10.1177/2331216518803215 

Pollio, H. R. (1997). The phenomenology of everyday life: Empirical investigations of human 

experience. Cambridge University Press. 

Poost-Foroosh L., Jennings M.B., Shaw L., Meston C.N., Cheesman M.F. (2011). Factors in 

client-clinician interaction that influence hearing aid adoption. Trends Amplif, 15, 127–

139. 

Preminger, J. E., Oxenbøll, M., Barnett, M. B., Jensen, L. D., Laplante-Lévesque, A. (2015). 

Perceptions of adults with hearing impairment regarding the promotion of trust in hearing 

healthcare service delivery. Int J Audiol, 54(1), 20-8. doi: 

10.3109/14992027.2014.939776.  

Prochaska, J. O & Velicer, W. F. (1997). The transtheoretical model of health behavior change. 

American Journal of Health Promotion. http://doi.org/10.4278/0890-1171-12.1.38 

Prochaska, J. O., Johnson, S., Lee, P. (2009). The Transtheoretical Model of behavior change. In 

Shumaker, S. A., Ockene, J. K., Riekert, K. A. (Eds.). The Handbook of Health Behavior 

Change, 59-83. Springer Publishing Company.  

Pronk, M., Deeg, D., J., H., Versfeld, N., J., Heymans, M., W., Naylor, G., Kramer, S., E. 

(2017). Predictors oof entering a hearing aid evaluation period: A prospective study in 

older hearing-help seekers. Trends Hear, 21, 1-10. 

Querengasser, J., Schindler, S. (2014). Sad but true? – How induced emotional states 

differentially bias self-rated big five personality traits. BMC Psychol, 2, 14. 

Raply, P., Fruin, D. J. (1999). Self-efficacy in chronic illness: The juxtaposition of general and 

regimen-specific efficacy. Int J Nurs Prac, 5, 209–215. 

Ray, M. A. (1994). The richness of phenomenology: Philosophic, theoretic, and methodologic 

concerns. In J.M Morse (Ed.), Critical issues in qualitative research methods. Thousand 

Oaks, CA: Sage. 

Reid, K., Flowers, P., Larkin, M. (2005). Exploring lived Experience. The Psychol, 18, 18-23. 

http://doi.org/10.4278/0890-1171-12.1.38


 106 

Ridgway, J. (2017). Self-determination theory and hearing rehabilitation: The role of motivation 

in help-seeking, hearing aid adoption, and hearing aid fitting outcomes. PhD Thesis, 

School of Health & Rehabilitation Sciences, The University of Queensland. 

http://doi.org/10.14264/uql.2017.491. 

Ross, E. F., Haidet, P. (2011). Attitudes of physical therapy students toward patient-centered care, 

before and after a course in psychosocial aspects of care. Patient Educ Couns, 85(3), 529-

32. doi: 10.1016/j.pec.2011.01.034.  

Russo, S., Jongerious, C., Faccio, F., Pizzoli, S. F. M., Pinto, C. A., Veldwijk, J., Janssens, R., 

Simons, G., Falahee, M., de Bekker-Grob, E., Huys, I., Douwe, P., Kihlbom, U., 

Pravettoni, G. (2019). Understanding patients’ preferences: A systematic review of 

psychological instruments used in patients’ preference and decision studies. Value in 

Health, 22, 491-501. 

Rutherford, B. R., Brewster, K., Golub, J. S., Kim, A. H., Roose, S. P. (2018). Sensation and 

Psychiatry: Linking Age-Related Hearing Loss to Late-Life Depression and Cognitive 

Decline. Am J Psychiatry, 175(3), 15-224. doi: 10.1176/appi.ajp.2017.17040423.  

Sanchez-Cardona, I., Rodriguez-Montalban, R., Acevedo-Soto, E., Lugo, K., N., Torres-

Oquendo, F., Toro-Alfonso, J. (2012). Self-efficacy and openness as antecedent of study 

engagement: An exploratory study. Proc-Soc Behav Sci, 46, 2163-2167. 

Sarangi, L., Johnson, J. (in review). An exploration of relationships between hearing ais self-

efficacy and other measurable characteristics of adults with hearing impairments. 

Manuscript in review. 

Satchell, L., Morris, P., Mills, C., O’Reilly, L., Marshman, P., Akehurst, L. (2017). Evidence of 

Big Five and Aggressive Personalities in Gait Biomechanics. J Nonverbal Behav, 41, 35–

44 (2017). https://doi.org/10.1007/s10919-016-0240-1 

Saucier, G. (1994). Mini-Markers: Brief version of Goldberg’s unipolar Big-Five markers. J 

Personal Assess, 63(3), 506-516. 

Saunders, B., Sim, J., Kingstone, T., Baker, S., Waterfield, J., Bartlam, B., Burroughs, H., Jinks, 

C. (2018). Saturation in qualitative research: exploring its conceptualization and 

operationalization. Qual Quant, 52, 1893-1907. 

Saunders, G. H., Frederick, M. T., Silverman, S. C., Nielsen, C., Lapante-Levesque, A. (2016). 

Health behavior theories as predictors of hearing-aid uptake and outcomes. Int J Audiol, 

DOI: 10.3109/14992027.2016.1144240. 

Sawyer, C. S., Munro, K. J., Dawes, P., O'Driscoll, M. P., Armitage, C. J. (2019) Beyond 

motivation: identifying targets for intervention to increase hearing aid use in adults, Int J 

Audiol, 58(1), 53-58, DOI: 10.1080/14992027.2018.1534007 

http://doi.org/10.14264/uql.2017.491
https://doi.org/10.1007/s10919-016-0240-1


 107 

Schneider, J., Gopinath, B., Karpa, M. J., McMohan, C. M., Rochtchina, E., Leeder, S. R., 

Mitchell, P. (2010). Hearing loss impacts on the use of community and informal supports. 

Age Ageing, 39(4), 458-464. 

Scholz, U., Doña, B. G., Sud, S., & Schwarzer, R. (2002). Is general self-efficacy a universal 

construct? Psychometric findings from 25 countries. Eur J Psychol Assess, 18(3), 242–

251. https://doi.org/10.1027/1015-5759.18.3.242 

Schwarzer, R., Jerusalem, M. (1995). Generalized self-efficacy scale. In Wenman, J., Wright, S., 

Johnston, M. Measures in health psychology: A user’s portfolio. Causal and control 

beliefs, 35-37. Windsor, England: NFER-NELSON. 

Simpson, A. N., Matthews, L. J., Cassarly, C., Dubno, J. R. (2019). Time from hearing aid 

candidacy to hearing aid adoption: A longitudinal cohort study. Ear Hear, 40(3), 468-476. 

Smith, J. A., & Osborn, M. (2015). Interpretative phenomenological analysis as a useful 

methodology for research on the lived experience of pain. Brit J Pain, 9(1), 41–42. 

https://doi.org/10.1177/2049463714541642 

Smith, J., Jarman, M. & Osborn, M. (1999). Doing interpretive phenomenological analysis. In 

M. Murray & K. Chamberlain (Eds.) Qualitative Health Psychology, London: Sage. 

Smith, S. L., West, R. L. (2006a). The application of self-efficacy principles to audiologic 

rehabilitation: a tutorial. Am J Audiol, 15, 46-56. 

Smith, S. L., West, R. L. (2006b). Hearing aid self-efficacy of new and experiences hearing aid 

users. Semin Hear, 27 (4), 325-329. 

Smits, C., Kramer, S. E., & Houtgast, T. (2006). Speech-reception thresholds in noise and self-

reported hearing disability in a general adult population. Ear Hear, 27, 538-549. 

Southall, K., Gagné, J. P., Jennings, M. B. (2010). Stigma: a negative and a positive influence on 

help-seeking for adults with acquired hearing loss. Int J Audiol, 49(11), 804-14. doi: 

10.3109/14992027.2010.498447.  

Souza, P. (2019, February 11). 20Q: The importance of cognitive assessment in audiology 

practice. https://www.audiologyonline.com/articles/20q-importance-cognitive-

assessment-in-24433 

Souza, P., Arehart, K., Neher, T. (2015). Working memory and hearing aid processing: Literature 

findings, future directions, and clinical applications. Front Psychol, 6. doi: 

10.3389/fpsyg.2015.01894. 

Soto, C. J. (2018). Big Five personality traits. In M. H. Bornstein, M. E. Arterberry, K. L. 

Fingerman, & J. E. Lansford (Eds.), The SAGE encyclopedia of lifespan human 

development (pp. 240-241). Thousand Oaks, CA: Sage 

https://psycnet.apa.org/doi/10.1027/1015-5759.18.3.242
https://doi.org/10.1177/2049463714541642
https://www.audiologyonline.com/articles/20q-importance-cognitive-assessment-in-24433
https://www.audiologyonline.com/articles/20q-importance-cognitive-assessment-in-24433


 108 

Starks, H., & Brown Trinidad, S. (2007). Choose Your Method: A Comparison of 

Phenomenology, Discourse Analysis, and Grounded Theory. Qualitative Health 

Research, 17(10), 1372–1380. https://doi.org/10.1177/1049732307307031 

Street, R. L., Krupat, E., Bell, R. A., Kravitz, R. L., & Haidet, P. (2003). Beliefs about control in 

the physician-patient relationship. Journal of General Internal Medicine, 18(8), 609-616. 

doi:10.1046/j.1525-1497.2003.20749.x 

Tahden, M. A. S., Gieseler, A., Meis, M., Wagener, K. C., Colonius, H. (2018). What keeps older 

adults with hearing impairment from adopting hearing aids? Trends Hear, 22, 1-17. 

Takahashi, G., Martinez, C. D., Beamer, S., Bridges, J., Noffsinger, D., Sugiura, K., et al. 

(2007). Subjective measures of hearing aid benefit and satisfaction in the NIDCD/VA 

follow-up study. J Am Acad Audiol, 18, 323–349 

Templeton, G. F. (2011). A two-step approach for transforming continuous variables to normal: 

Implications and recommendations for IS research. Commun Assoc Inf Syst, 28(4), 41-58. 

Thompson, E. R. (2008). Development and validation of an international English big-five mini-

markers. Personal Ind Diff, 45(6), 542-548. 

Tognola, G., Mainardi, A., Vincenti, V., & Cuda, D. (2019). Benefit of hearing aid use in the 

elderly: the impact of age, cognition and hearing impairment. Acta otorhinolaryngologica 

Italica : organo ufficiale della Societa italiana di otorinolaringologia e chirurgia 

cervico-facciale, 39(6), 409–418. https://doi.org/10.14639/0392-100X-2165 

Uriarte, M., Denzin, L., Dunstan, A., Sellars, J., Hickson, L. (2005). Measuring hearing aid 

outcomes using the Satisfaction with Amplification in Daily Life (SADL) Questionnaire: 

Australian data. J Am Acad Audiol, 16, 383–402 

Valente, M., Amlani, A. M. (2017). Cost as a Barrier for Hearing Aid Adoption. JAMA 

Otolaryngol Head Neck Surg, 143(7), 647–648. doi:10.1001/jamaoto.2017.0245 

van den Brink, R. H., Wit, H. P., Kempen, G. I., van Heuvelen, M. J. (1996). Attitude and help-

seeking for hearing impairment. Br J Audiol, 30(5), 313-24. doi: 

10.3109/03005369609076779. PMID: 8922696. 

Ventry, I. M., & Weinstein, B. E. (1982). The Hearing Handicap Inventory for the Elderly: A new 

tool. Ear Hear, 3, 128-134. 

Wallhagen, M. I. (2010). The stigma of hearing loss. The Gerontologist, 50(1), 66–75. 

https://doi.org/10.1093/geront/gnp107 

Wan Ahmed, W. A. S. (2020). Satisfaction with amplification n daily life (SADL) in monoaural 

and binaural hearing aid users. Int J All Heal Sc, 4(2), 1240-1244. Retrieved from 

https://journals.iium.edu.my/ijahs/index.php/IJAHS/article/view/268 

https://doi.org/10.1177/1049732307307031
https://doi.org/10.14639/0392-100X-2165
https://doi.org/10.1093/geront/gnp107


 109 

Watson, D., Clark, L. A., Tellegen, A. (1988). Development and validation of brief measures of 

positive and negative affect: the PANAS scales. J Pers Soc Psychol, 54(6), 1063-1070. 

doi: 10.1037//0022-3514.54.6.1063. PMID: 3397865. 

West, R. (2005). What does it take for a theory to be abandoned? The transtheoretical model of 

behavior change as a test case. Addict, 100, 1048-1050. 

West, R. L., Smith, S. L. (2006). The application of self-efficacy principles to audiologic 

rehabilitation: A tutorial. West, R. L., Smith, S. L. (2007)., 15, 46-56. 

West, R. L., Smith, S. L. (2007). Development of a hearing aid self-efficacy questionnaire. Int J 

Audiol, 46, 759-771. 

Wilson, C., Stephens, D. (2003). Reasons for referral and attitudes toward hearing aids: Do they 

affect outcome? Clin Otolaryngol, 28, 81–8 

Xu, J., Cox, R. M. (2021). Interactions between Cognition and Hearing Aid Compression 

Release Time: Effects of Linguistic Context of Speech Test Materials on Speech-in-Noise 

Performance. Audiol. Res, 11, 129-149. https://doi.org/10.3390/audiolres11020013 

Zakiei, A., Vafapoor, H., Alikhani, M., Farnia, V., Radmehr, F. (2020). The relationship between 

family function and personality traits with general self-efficacy (parallel sample studies). 

BMC Psychol, 8, 88, https://doi.org/10.1186/s40359-020-00462-w. 

Zielińska-Więczkowska H. (2016). Relationships Between Health Behaviors, Self-Efficacy, and 

Health Locus of Control of Students at the Universities of the Third Age. Medical science 

monitor: Int Med J Exptl Clic Res, 22, 508–515. https://doi.org/10.12659/msm.894997 

Zuckerman, M. (1977). Development of a situation-specific trait-state test for the prediction and 

measurement of affective responses. J Consult Cli Psychol, 45(4), 513-523. 

  

https://doi.org/10.3390/audiolres11020013
https://doi.org/10.1186/s40359-020-00462-w


 110 

APPENDIX A 

VERIFCATION QUESTIONS FOR THE QUALITATIVE SEMI-STRUCTURED 

INTERVIEW 

1) I’ve finished asking the questions that I have, but I’m wondering if there is anything that I 

haven’t asked that would seem important or would better help me understand your 

experiences and ideas.  

 

2) How was this interview for you? 

 

a) Do you have any suggestions for future interviews? 

 

b) Is there anything about me or the way I asked questions that may have influenced your 

answers? 

 

c) Is there anything about me that you do not feel comfortable with? 

 

d) After this interview, do you have any theories you’d like to share? 

 

e) Did you think of any new ideas during this interview? 
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APPENDIX B 

SCRIPTS FOR AUDIO CLIPS OF HOUR LISTENING SITUATIONS USED FOR 

SITUATIN-DEPENDENT PANAS-SF MEASURE 

Audio Clip 1 

Imagine that you are going to a social event to meet-up with some friends. There will also 

be a few people there who you don’t know very well, and you want to make a good impression. 

The event is at a restaurant that you have been to before, and you know that it can be pretty 

noisy. There will be more than 10 people in your group. As you enter the restaurant, you notice 

that the lighting has been turned down for the evening and sure enough, there is definitely a 

crowd. The restaurant is pretty loud with all of the other diners, and you can also hear noises like 

waiters moving around and calling out to each other, dishes are clattering, and there is music 

playing in the background. You see that your friends are already there, and they are talking with 

a few new people. They see you and wave to you to come over so that they can introduce you. 

They have been talking about something and they want your opinion about it. However, you are 

having some trouble following their conversation because of all of the background noise. 

Imagine how you would feel in this situation. Now, read each emotion item below and indicate 

the extent that you would feel each of these in this situation.  

Audio Clip 2 

Imagine yourself on a road-trip to a new city. You’ve gotten a bit turned around and, at a 

red light, you roll your window down to ask a local for directions. The person is happy to help 

you and starts explaining how to get there. The road is pretty noisy, and you are having a little 

difficulty hearing them clearly. Imagine how you would feel in this situation. Now, read each 

emotion item below and indicate the extent that you would feel each of these in this situation. 
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Audio Clip 3 

Imagine that you are out for a doctor’s appointment, you have some questions for the 

doctor about a health concern. The room is very well-lit and quiet, but the doctor is soft-spoken 

and speaking kind of fast. You are having some trouble following his explanations about your 

health condition. Imagine how you would feel in this situation. Now, read each emotion item 

below and indicate the extent that you would feel each of these in this situation. 

Audio Clip 4 

Imagine yourself sitting at home and watching television. The person that you speak with 

the most is also there, watching tv with you. Although the television volume is loud enough for 

you to hear, you do still have some trouble understanding everything that’s being said. You 

would like to turn it up just a bit more, but your partner says that the tv is already way too loud. 

Earlier they were talking to you from the other room, and you didn’t understand them. They tell 

you that they think you should look into getting hearing aids. Imagine how you would feel in this 

situation. Now, read each emotion item below and indicate the extent that you would feel each of 

these in this situation.   
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