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ABSTRACT

The Influence of Hearing Aids on the Quality of Life of the Elderly in an
Underprivileged Community: A Pilot Study

Bridget Niedermeyer

The current study aimed to identify and treat hearing loss in an underprivileged
community and evaluate the effect, if any, amplification had on quality of life. A total of
15 adults, between the ages of 67 and 89 years, completed a cognitive screening, using
the Six-Item Screener (SIS) and a hearing handicap screening, using the Hearing
Handicap Inventory for the Elderly-Screener (HHIE-S) and underwent a peripheral
hearing assessment. Seven of these participants were excluded from the analysis, as they
did not meet the criteria for this study (4-frequency PTA (.5, 1, 2, & 4 kHz) ≥ 26 dB HL,
in at least one ear). Seven participants were fitted bilaterally. One participant, with a
unilateral moderate to severe hearing loss, was fit with a contralateral routing of signals
(CROS) hearing aid system. All participants fitted with hearing aids completed the
HHIE-S questionnaire again, 4-5 weeks after their hearing aid fitting.
Improvement in HHIE-S scores (lower scores) indicating an improved quality of
life (QOL) after 4-5 weeks of hearing aid use were observed; however, when analyzed it
was not a significant finding. The results also revealed a strong positive correlation
between right and left ear 4-frequency PTAs and pre-HHIE-S scores. The correlation
revealed that the more severe the hearing loss the greater impact on emotional and social
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quality of life as indicated by the HHIE-S scores. Results from this pilot study indicate
that future studies should include more participants, use of the adaptation manager on the
hearing aid(s) at the initial fitting, at least one follow-up appointment after the initial
hearing aid fitting and before any follow-up questionnaires, and a longer duration
between initial hearing aid fitting and administration of the second HHIE-S.
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CHAPTER 1
INTRODUCTION
According to the World Health Organization’s Deafness and Hearing Impairment
report, it was estimated that over 275 million people worldwide are deaf or hard of
hearing (WHO, 2012a). In the United States alone it was estimated that 37 million adults
had some degree of hearing loss (Schoenborn & Heyman, 2008). Within the past 30 years
the number of individuals with a hearing loss in the United States has almost doubled
(American Speech-Language and Hearing Association (ASHA), 2012).
The rise of hearing loss has specifically been noted in the elderly population. Out
of all age groups it is estimated that the elderly population, age 65 and older, account for
most (37%) of the individuals with hearing loss (Desai, Pratt, Lentzner, & Robinson,
2001). In another, older, national report it was estimated that hearing loss in the elderly,
75 years and older, was as high as 40-50% (National Institute of Health, 1997). In almost
all instances, the cause of hearing loss amongst the elderly is not preventable because of
the age related changes that occur within the peripheral auditory system, known as
presbycusis (Chisolm et al., 2003).
According to ASHA (2012), undiagnosed hearing loss can compromise
communication, thus affecting quality of life (QOL). While individuals of all ages may
be affected by hearing loss, some research has specifically focused on measuring the
QOL or improving the QOL within the elderly population (Carabellese et al., 1993;
Garstecki & Erler, 1998; Harless & McConnell, 1982; Lotfi, Mehrkian, Moossavi, &
Faghih-Zadeh, 2009; Malinoff & Weinstein, 1989; Mulrow et al., 1990; Mulrow, Tuley,
& Aguilar, 1992a; Stark and Hickson, 2004; Tesch-Römer, 1997; Vuorilho, Karinen, &
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Sorri 2006). With the growing use of amplification (e.g., hearing aids) within the United
States, elderly Americans may improve their communication and overall QOL through
the use of hearing aid(s) (Carabellese et al., 1993; Garstecki & Erler, 1998; Harless &
McConnell, 1982; Lotfi et al., 2009; Malinoff & Weinstein, 1989; Mulrow et al., 1990;
Mulrow et al., 1992a; Stark and Hickson, 2004; Tesch-Römer, 1997; Vuorilho et al.,
2006).
Unfortunately, due to the high cost of hearing aids, the use and thus benefit of
amplification in low socioeconomic (SES) communities is often not attainable. Because
hearing aids are essentially, not accessible, to people in low SES communities, research
in this area is lacking. In addition to hearing loss, people in low SES communities are at
greater risk for hyperthyroidism, hypertension, diabetes, hyperlipidemia, cerebrovascular
disease, and audiological conditions (e.g., tinnitus and hyperacusis) (Agrawal, Platz, &
Niparko 2008; Mathers, Smith, & Concha, 2000). All of these conditions have been
linked to a higher prevalence of hearing loss (Agrawal et al., 2008; Mathers et al., 2000).
Therefore it is important that audiologic services and amplification are accessible for
people in low SES communities with hearing loss. Access to hearing aids would allow
researchers to evaluate the benefit, or lack thereof, of hearing aids on the QOL of the
elderly in a low SES community.
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CHAPTER 2
REVIEW OF THE LITERATURE
Prevalence of Hearing Loss in the Elderly
Due to an increase of hearing loss seen within the elderly population several
studies have contributed to prevalence estimates and population demographics to assist in
further understanding this population. Moscicki, Elkins, Baum, & McNamara (1985)
studied 2,293 participants involved in a large study called the Framingham heart study.
One of the areas evaluated in this large study was hearing loss. Their study revealed that
83% of participants aged 57-89 years had some degree of hearing loss (Moscicki et al.,
1985). It is important to note that in this study hearing loss was defined as air conduction
thresholds > 20 decibel hearing level (dB HL) for at least one frequency from .5, 1, 2, &
4 kHz, in at least one ear (Moscicki et al., 1985).
This study found a much higher prevalence of hearing loss when compared to
other studies due to their conservative definition of hearing loss (Moscicki et al., 1985).
In other studies, a participant was considered to have hearing loss when their Pure Tone
Average (PTA) at .5, 1, 2, 4 kHz was > 25 dB HL in at least one ear (Agrawal et al.,
2008; Sindhusake et al., 2001). Therefore, Moscicki et al. (1985) re-analyzed their data
using the stricter definition of hearing loss so that their results could be compared to other
studies (Agrawal et al., 2008; Mosiciki et al., 2008; Sindhusake et al., 2001). After this
analysis, a hearing loss prevalence of 47% was found.
In another large-scale study, the Blue Mountain Hearing Study, 2,015 Australian
residents aged 55-100 years, received an audiological evaluation, completed the Hearing
Handicap Inventory for the Elderly-Screening questionnaire (HHIE-S) and answered an
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additional single question “Do you feel you have a hearing loss?”(Sindhusake et al.,
2001). The HHIE-S was used to help the researchers compare the prevalence of
participants that perceived a self-reported hearing handicap to the participant’s actual
hearing status (Sindhusake et al., 2001). Participants were considered to have a hearing
handicap if their HHIE-S score was > 8 (Sindhusake et al., 2001). When a participant’s
PTA for .5, 1, 2, & 4 kHz was > 25 dB HL for at least one ear, they were considered to
have a hearing loss (Sindhusake et al., 2001). A hearing loss prevalence of 39.4% was
reported when using pure tone test results alone. The data from the single question, “Do
you feel you have a hearing loss?” results revealed 11.4 % prevalence for mild hearing
losses (> 25 dB HL), 37.3 % for moderate hearing losses (> 40 dB HL) and 48.7% for
‘marked’ hearing losses (> 60 dB HL). Finally, when looking at the HHIE-S data, results
revealed a prevalence of 7.3%, 18.7 % and 29.7 % respectively. Overall, the HHIE-S was
found to be more accurate at identifying individuals with moderate hearing losses (> 40
dB HL) than the single question alone. Of note, the single question had a higher
specificity for identifying mild hearing losses (> 25 dB HL).
A larger sample of 5,742 people was analyzed from the 1999-2004 National
Health and Nutrition Examination Survey (Agrawal et al., 2008). This sample was
different from previous samples discussed because it included younger participants (2060 years). A prevalence of 16.1% was revealed, when the participant’s PTA for .5, 1, 2,
& 4 kHz was > 25 dB HL in either ear (Agrawal et al., 2008). However, relating this data
to a prevalence estimate of hearing loss for the elderly is difficult due to the younger
participants included in this sample (Moscicki et al., 1985; Sindhusake et al., 2001).
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A longitudinal epidemiology hearing loss study completed in Beaver Dam,
Wisconsin looked at the incidence and progression of hearing loss after a 5 year period.
The researchers reported data from 2,721 people aged 48-92 years (Cruickshanks et al.,
2003). Over the 5 year study period, the participants’ hearing status was tested twice,
once at the initial evaluation and once at the 5 year mark (Cruickshanks et al., 2003). The
presence of hearing loss was defined when a PTA for .5, 1, 2, & 4 kHz was > 25 dB HL,
in at least one ear (Cruickshanks et al., 2003). At the 5 year mark a decrease in hearing
was identified when a participant’s PTA for .5, 1, 2, & 4 kHz, was 5 dB HL higher
(poorer) than their last PTA (Cruickshanks et al., 2003). The overall prevalence of
hearing loss after 5 years was 21.4%. Just over half (53.3 %) of the participants that
remained in the study were found to have a decrease in hearing status. Interestingly, the
overall prevalence of hearing loss in this study at the 5 year mark was lower than the
initial prevalence (46%) estimate but conclusions cannot be drawn from this change due
to the large decrease in participant numbers from the beginning of the study (n = 3,753)
to the end of the study (n = 2,721) (Cruickshanks et al., 1998; Cruickshanks et al., 2003).
Overall in the studies mentioned, the prevalence estimates of hearing loss within
the elderly population range from 21.4% to 47% (Cruickshanks et al., 1998;
Cruickshanks et al., 2003; Moscicki et al., 1985; Sindhusake et al., 2001). In addition to
looking at the overall prevalence estimates of hearing loss in the elderly, it is important to
also evaluate the role that gender plays in the prevalence estimates.
Prevalence of Hearing Loss in the Elderly Based on Gender
The study done by Moscicki et al. (1985) also looked at gender. The researchers
found that women (16%) had a significantly lower prevalence of hearing loss, when
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compared to the men (35%) for thresholds from 2-8 kHz (Moscicki et al., 1985). Because
the Moscicki et al., (1985) participant population was limited to Framingham,
Massachusetts, it is unknown if the same gender disparity would be seen in other areas.
Schoenborn & Heyman (2008) investigated the health disparities among adults
with hearing loss in the United States using the National Health Interview Survey
(NHIS). They found gender differences comparable to Moscicki et al., 1985, which
revealed that men are 4.3 times more likely than women to have some degree of hearing
loss.
Several other studies conducted in the United States also found higher prevalence
of hearing loss among men than women (Agrawal et al., 2008; Cruickshanks et al., 2003;
Desai et al., 2001; Gates, Cooper, Kannel, & Miller, 1990; Moscicki et al., 1985; NAAS,
1999; Wilson et al., 1999). The same results were revealed, when Hannula et al. (2011)
investigated the prevalence of self- reported hearing problems in 850 Finnish participants,
aged 54-66 years. Four questions were used to evaluate hearing problems:
1) “Do you have any difficulty with your hearing?; 2) Do you find it very
difficult to follow conversation if there is background noise. e.g., TV, radio,
children playing?; 3) Nowadays, do you ever get noises in your head or ears
(tinnitus) which usually lasts longer than five minutes?; 4) Are you
particularly sensitive to loud sounds?” (Hannula et al., 2011, p.552).
If a participant answered yes to any of these four questions, they were considered to have
a self-reported hearing loss (Hannula et al., 2001). Additionally, when a participant’s
PTA at .5, 1, 2, & 4 kHz was > 20 dB HL in the better ear, they were considered to have
a hearing loss (Hannula et al., 2011). Results revealed that the prevalence of self-reported
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handicap was 60.8%, and of that, 66.6% were men (Hannula et al., 2001). These
researchers concluded that men were more likely to report having a hearing loss than
women (Hannula et al., 2011). Furthermore, the pure tone test results validated this
finding (Hannula et al., 2011).
In a longitudinal study (conducted over 6 years), researchers compared measures
of auditory performance (pure tone, immittance, word recognition testing) to participant’s
self-perceived hearing loss (Gates et al., 1990). Hearing loss was defined as a PTA at .5,
1, & 2 kHz > 26 dB HL in the better ear (Gates et al., 1990). Out of 1662 participants,
29% of participants, aged 57-89 years, reported having a hearing loss with the prevalence
being slightly higher in men (33%) when compared to women (27%) (Gates et al., 1990).
The results of this study also revealed that men were more likely to report having a
hearing problem than women. However, the researchers noted that a majority of
participants had a history of occupational and recreational noise exposure, which may
have impacted their findings (Gates et al., 1990).
Gender differences seen in the literature are speculated to be due to the fact that
men are almost twice as likely to be exposed to noise on a daily basis as compared to
women (Moscicki et al., 1985). Helzner et al. (2005) found that occupational noise
exposure was associated with a 55% increase of hearing loss. It is therefore queried if age
or gender is a better hearing loss predictor among the elderly population.
Prevalence of Hearing Loss in the Elderly Based on Age and Gender
Looking at age and gender together, Gates et al. (1990) found increasing age to be
a better predictor of hearing loss than gender. This study also revealed that after a person
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turns 60 years of age the prevalence of self-reported hearing handicap increased for both
men and women (Gates et al., 1990).
In another study previously discussed, researchers also found that after 70 + years
of age, men have a higher incidence of hearing loss when compared to women with the
average age of diagnosis for men being 72.9 years and 65.9 years for women
(Cruickshanks et al., 2003). Additionally, in another previously discussed study,
Moscicki et al. (1985) discovered that as a woman’s age increases, the severity of hearing
loss also increases; however, this result was not seen for the men as their thresholds
remained the same with increasing age. In contrast, Schoenborn & Heyman (2008) found
no gender differences in the prevalence and the severity of hearing loss with increasing
age. Due to the conflicting results seen in several research studies and the variety of
additional factors that can contribute to hearing loss, age and gender alone are not reliable
predictors of hearing loss among the elderly population. Due to the fact that the elderly
population often has more medical issues than younger generations it is important to
identify if additional medical conditions increase the risk for hearing loss in the elderly
(Schoenborn & Heyman, 2008).
Prevalence of Hearing Loss in the Elderly Based on Medical Conditions
Research has found that the inner ear changes as a person ages, causing a gradual
hearing loss (NIDCD, 2010). This hearing loss due to aging is referred to as presbycusis
(NIDCD, 2010). Schoenborn & Heyman (2008) revealed that adults who had hearing loss
also had other health issues (e.g., diabetes and high blood pressure). Therefore, it is
unknown if a large portion of the elderly population has a hearing loss specifically due to
aging or if the hearing loss mimics the effects (audiometric configuration) of aging in
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conjunction with other medical conditions (Agrawal et al., 2008; Mathers et al., 2000;
Moscicki et al., 1985).
Some medical conditions, such as hyperthyroidism, hypertension, diabetes,
hyperlipidemia, cerebrovascular disease, audiological conditions and tobacco use are risk
factors that have been found to lead to higher prevalence of hearing loss (Agrawal et al.,
2008; Mathers et al., 2000). Overall, it was also revealed that hearing loss prevalence
decreases as age increases, in participants without these medical conditions (Agrawal et
al., 2008) Specifically, smokers had a 68% higher risk of hearing loss when compared to
non-smokers (Helzner et al., 2005). In addition, patients with audiological conditions,
such as hyperacusis and tinnitus are known to have significantly poorer hearing
thresholds compared to individuals who do not have these conditions (Hannula, Bloigu,
Majamaa, Sorri, & Maki-Torkko, 2011). While it is known that an increase in medical
conditions also increases the prevalence of hearing loss there are other factors that may
play a role in the prevalence of hearing loss such as, ethnicity and SES, which should also
be explored.
Prevalence of Hearing Loss in the Elderly based on Individual Differences
Ethnicity.
Ethnicity, SES, employment and level of education have also shown to increase
the risk for hearing loss (Agrawal et al., 2008; Kochkin, 2009; Kochkin, 2005; NAAS,
1999; WHO, 2012a). In a study previously discussed in terms of age and gender, the
researchers also found prevalence of hearing loss to be different across ethnic groups
(Helzner et al., 2005). Specifically, Caucasian men and women had a higher prevalence
(63%) of hearing loss when compared to African American men and women (Helzner et
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al., 2005). However, this sample population consisted majority of Caucasian participants;
therefore, this prevalence finding between ethnicities should be considered with caution
(Helzner et al., 2005). Interestingly, when sample populations between ethnicities were
divided more evenly, researchers have concluded the same results as Helzner et al.,
(2005), by identifying Caucasians to have a higher prevalence of hearing loss than
African Americans (Desai et al., 2001; NAAS, 1999). One explanation for this
discrepancy in prevalence of hearing loss between ethnicities could be that African
American men and women are less likely to report [emphasis added] difficulty hearing
when compared to Caucasian men and women (Desai et al., 2001; NAAS, 1999). Even
when a third ethnicity, Mexican Americans, was included in the sample, Caucasians
remained to have a higher prevalence of hearing loss when compared to African
Americans and Mexican Americans (Agrawal et al., 2008). More research regarding the
prevalence of hearing loss between ethnic groups needs to be completed in order to gain a
better understanding on why Caucasians tend to have a higher prevalence of hearing loss
when compared to other ethnicities.
Socio-Economic Status.
Out of the 275 million people who have some degree of hearing loss, 80% of
these people live in lower income countries (WHO, 2012a). Because of the low income
status, one out of 40 people that need a hearing aid actually have one (WHO, 2012a).
Additionally, in a survey given to approximately 40,000 members of the National Family
Opinion group in the United States, income was negatively affected by both treated and
untreated hearing loss (Kochkin, 2005).

11
The National Academy of Aging Society (1999) found that families with an
income of < $20,000 are twice as likely to have hearing loss, than families with a higher
family income ($50,000). However, recent research has revealed that household income
and education levels were not reliable in predicting hearing loss prevalence (Helzner et
al., 2005; Pratt, Kuller, Talbott, McHugh-Pemu, Buhari & Xu, 2009). Specifically,
Helzner et al. (2005) analyzed data from 2,052 individuals from Pittsburgh, Pennsylvania
and Memphis, Tennessee and found no significant results indicating that hearing loss and
income (< $25,000) and education levels were not accurate predictors based on the results
from the population studied. However, out of the 1,230 participants that had hearing loss
only 409 participants had a low income; therefore the results may be different if a larger
and more diverse sample was collected (Helzner et al., 2005).
Pleis and Lethbridge (2006) looked at a much larger participant population of
adults throughout the United States by administering a national health interview.
Interestingly researchers found that out of the 37,622 thousand participants who reported
having a low income (< $20,000), 7, 735 (21%) of those participants also had a hearing
loss. The overall findings reveal that people with lower incomes were more likely to
report hearing difficulties than adults who had an income of > $75,000 (Pleis &
Lethbridge, 2006).
In a more recent study the effects of hearing loss on QOL were evaluated
(Kochkin, 2010). After analyzing surveys from 46,843 individuals, results indicated that
there is a strong relationship between degree of hearing loss and unemployment for
participants that were unaided (Kochkin, 2010). Results from this study also revealed an
income differences between individuals with mild hearing loss and individuals with more
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severe hearing loss; the more severe the degree of hearing loss the lower the overall
amount of income (Kochkin, 2010).
Etiology of Hearing Loss within the Elderly
Moscicki et al. (1985) found that 59% of elderly individuals have sensorineural
hearing loss, which is the most common type of hearing loss seen amongst the elderly
population. This type of hearing loss is most often due to damage within the inner ear
(Moscicki et al., 1985). Chisolm, Willott, & Lister (2003) reported that the age related
changes that are within the outer ear and middle ear, minimally affect the transmission of
sounds to the inner ear (Chisolm et al., 2003). Most age related changes that occur in the
peripheral system happen in the inner ear (Chisolm et al., 2003). The age related changes
occurring in the inner ear were classified into six different categories: sensory, neural,
strial, cochlear conductive, mixed and intermediate (Chisolm, et al., 2003). These
categories, known as Schucknect’s types of presbycusis, were developed to further
understand and predict the best treatment options needed based on the anatomic and
physiologic changes that occur within the peripheral auditory system as a person ages
(Chisolm et al., 2003). In addition to peripheral changes that occur in the auditory system,
there are several changes that occur beyond the cochlea (Fitzgibbons & Gordon-Salant,
1996; Kirikae et al., 1964; Rodriguez, DiSarno, & Hardiman, 1990).
Rodriguez, DiSarno, & Hardiman (1990) studied the auditory processing abilities
of 85 elderly individuals aged 60-85 years. The monosyllabic word list, Synthetic
Sentence Identification-Ipsilateral Competing Message (SSI-ICM), Staggered Spondaic
Word (SSW) and Dichotic Digits (DD) were used to evaluate the central system and they
found that central auditory changes can occur without a decline in peripheral hearing loss
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(Rodriguez et al., 1990). In another study, which used various temporal processing tests
to assess auditory processing abilities found that as age increases the ability for the
central auditory nervous system to complete temporal processing tasks, becomes more
difficult (Fitzgibbons & Gordon-Salant, 1996). Age related processing difficulties were
found to effect central auditory dysfunction; however, the specific site of central
dysfunction was unknown (Fitzgibbons & Gordon-Salant, 1996).
It has been concluded that as a person ages the peripheral and/or central auditory
nervous system also changes; with these changes there has shown to be an increase in the
prevalence of hearing loss among the elderly (Chisolm, Willott, & Lister, 2003;
Fitzgibbons & Gordon-Salant, 1996; Gates et al., 1990; Kirikae, Sato, Shirara, 1964;
Pichora-Fuller & Souza, 2003). Therefore, with the many changes occurring within the
peripheral and central auditory nervous system, it is important to consider an
interdisciplinary approach to meet the rehabilitative needs of all elderly individuals with a
main goal of improving the QOL for elderly individuals (Chisolm et al., 2003).
Influence of Hearing Aids on the Quality of Life of the Elderly
As previously stated, aging can cause presbycusis, which may compromise
communication, thus affecting QOL. Carabellese et al. (1993) investigated the effect
hearing loss has on QOL in elderly individuals. Carabellese et al. (1993) used multiple
questionnaires to look at the QOL in 1,332 Italians, aged 70-75 years, and living at home.
Several measurements (Beck’s Depression Inventory, Mental Status Questionnaire,
Activities of Daily Living scale, and Linn’s SELF scale) were used to look at the social,
affective, cognitive and physical domains of each participant (Carabellese et al., 1993).
Each participant underwent a visual and hearing examination and was categorized into
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one of four groups: good hearing and vision, hearing impairment only, vision impairment
only, and hearing and vision impairment (Carabellese et al., 1993). However, diagnostic
hearing and vision testing was not completed (Carabellese et al., 1993). Hearing was
evaluated by how well the participant could understand a person talking at a normal
volume, without hearing aids. A score of 1 to 4 was assigned to participants indicating
their level of hearing difficulty, with a score of 1 indicating no difficulties hearing and a
score of 4 indicating significant difficulty hearing (Carabellese et al., 1993). Seventythree percent of the participants had a hearing score of 1, 21% had a hearing score of 2,
3.5% had a hearing score of 3 and 2.7% had a hearing score of 4 (Carabellese et al.,
1993). Using these results and the measurements mentioned previously, the findings
suggest that a deficit in hearing has shown to negatively affect individuals’ functional and
social QOL (Carabellese et al., 1993).
Multiple researchers have found hearing aids to be an effective rehabilitation tool
in enhancing elderly individuals QOL by decreasing depression, increasing ego,
increasing internal locus of control, decreasing self-perceived hearing handicap and
improving psychosocial function, specifically as it relates to social, mental and
communication abilities (Carabellese et al., 1993; Garstecki & Erler, 1998; Harless &
McConnell, 1982; Lotfi et al., 2009; Malinoff & Weinstein, 1989; Mulrow et al., 1990;
Mulrow et al., 1992a; Stark and Hickson, 2004; Tesch-Römer, 1997; Vuorilho et al.,
2006).
Influence of Hearing aid Use within the Elderly Population
The Communication Profile for the Hearing Impaired (CPHI), The Hearing Aid
Management, Rotter’s Internal-External scale, and Minnesota Multiphasic Personality
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Inventor questionnaire, were used to investigate demographic and compare the benefit (or
lack thereof) of hearing aids among adults who used hearing aids to individuals who did
not use hearing aids (Garstecki and Erler, 1998). One hundred and thirty one participants,
aged 65 years and older, were put into one of four groups: the females with hearing aids;
females without hearing aids (despite displaying a clear need for them); males with
hearing aids; and males without hearing aids (despite displaying a clear need for them)
(Garstecki & Erler, 1998). Results indicated that female hearing aid users were more
successful in communicating in social situations when compared to the other three groups
(Garstecki & Erler, 1998). Coincidentally, the female hearing aid users, as well as the
male hearing aid users had more education, higher income, and better social support
when compared to the non-hearing aid user groups (Garstecki & Erler, 1998). Most
importantly results revealed participants’ not wearing hearing aids were more likely to
experience depression and have a lower ego (Garstecki & Erler, 1998).
Harless and McConnell (1982) used the Tennessee Self Concept Scale (TSCS),
and the Speech Intelligibility Questionnaire (SIQ) to identify if hearing aids improved the
self-image within the elderly population. Researchers compared 43 elderly individuals,
aged 60 years and older, who have a hearing loss and have worn hearing aids for at least
4 months for at least 5 hours per day to 43 elderly individuals age 60 years and older,
who have a hearing loss but did not wear hearing aids (nor had any experience with
them). The mean age in years and gender between groups were very similar (Harless &
McConnell, 1982). The TSCS revealed that individuals who had adjusted to their hearing
aids had more positive self-concept when compared to individuals who had hearing loss
and did not wear amplification (Harless & McConnell, 1982). The researchers concluded
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that hearing aids are a good rehabilitation option for improving an elderly person’s selfimage, if they are willing to wear them for at least 4 months, 5 hours a day (Harless &
McConnell, 1982).
Tesch-Römer (1997) investigated the psychological effects of hearing aid use in
elderly individuals. A group referred to as the aural rehabilitation group, consisted of 70
hearing aid users, with a mean age 71.8 was analyzed and compared to two control
groups (Tesch-Römer, 1997). The first control group consisted of 42 participants, with a
mean age of 71.5 years, had a hearing loss but did not wear hearing aids (Tesch-Römer,
1997). The second control group consisted of 28 participants, with a mean age 69.4 years
and had normal hearing (Tesch-Römer, 1997). However, the guidelines that were used to
determine if a participant had a hearing loss was based on the participant having a
hearing threshold > 30 dB HL in at least one frequency, .5, 1, 2, & 3 kHz, in the better
ear or hearing thresholds > 30 dB HL in at least two frequencies, in the poorer ear
(Tesch-Römer, 1997).
Comparing the socio-demographics of the three groups, it was revealed that the
normal hearing group had a higher education level and a lower Mini Mental State Exam
(MMSE) score, which is a screening test for dementia (Tesch-Römer, 1997). At baseline,
all participants completed pure tone audiometry and speech testing (Tesch-Römer, 1997).
In addition, various tests and questionnaires were given at baseline and 6 months later to
evaluate participant’s communication problems, social activities, psychosomatic wellbeing and cognition (Tesch-Römer, 1997). Even though there was a high variation in
hearing aid use in the aural rehabilitation group 30 minutes to 16 hours per day, hearing
aid use was found to be helpful in communication and social interaction by reducing their
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self-perceived communication problems. However, the researchers found that social
activity, satisfaction with social relations, general well-being and cognition were not
improved by hearing aid use according to their test measures and the population they
evaluated (Tesch-Römer, 1997). The researchers speculated that if the study was
conducted over a longer period then a perceived improvement in psychological
functioning may have be seen (Tesch-Römer, 1997).
Hearing Handicap Inventory for the Elderly- Screening (HHIE-S)
To evaluate the benefit hearing aids have on the QOL in the elderly, the Hearing
Handicap Inventory for the Elderly (HHIE) and Hearing Handicap Inventory for the
Elderly- Screening Version (HHIE-S) questionnaires developed by Ventry and Weinstein
(1982, 1983) are most commonly used among researchers. The HHIE is composed of a
13 item emotional subscale and a 12-item social/ emotional scale. The emotional
questions addressed the attitude and emotional response to the hearing loss as well as the
reaction of others about the participants hearing loss. The social questions addressed the
perceived effects of hearing loss in various situations.
However, due to time constraints the, HHIE was not used clinically as it took too
long to complete (Ventry & Weinstein, 1982). Therefore, Ventry and Weinstein (1983)
developed the HHIE-S to use as a tool to identify hearing loss within the elderly
population. This questionnaire consisted of 10 questions used to assess perceived
emotional and social problems associated with hearing loss (Ventry and Weinstein,
1983). The American Speech Language and Hearing Association (ASHA) and American
Academy of Audiology (AAA), have supported the HHIE-S to be used to provide
additional information to a diagnostic audiological evaluation and hearing aid fitting
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(Katz, 2009). The HHIE and the HHIE-S are inexpensive tools, as use of them does not
require specialized training or equipment to administer, benefitting both the clinical
practice and the patient (Weinstein, 1986).
Malinoff and Weinstein (1989) used the HHIE as their measurement tool in a
sample of 45 adults aged from 55 to 90 years. All participants were new hearing aid
users, and were fit based on their PTA at .5, 1, & 2 kHz and their Central Institute for the
Deaf (CID) W-22 score (Malinoff & Weinstein, 1989). To objectively measure changes
in participants self-perceived handicap and behavior, the HHIE was administered prior to
the hearing aid fitting and again at 3 weeks post hearing aid fitting (Malinoff &
Weinstein, 1989). On average, 34.3% of participants prior to their hearing aid fitting
indicated having a self-perceived handicap (HHIE score was > 18%) (Malinoff &
Weinstein, 1989). Three weeks after the hearing aid fitting, the average score
significantly decreased to 6.73%, signifying that the hearing aids decreased the amount of
self-perceived handicap caused by hearing loss (Malinoff & Weinstein, 1989). The
results of this study identified that after 3 weeks of hearing aid use the HHIE is a reliable
measure for hearing aid benefit (Malinoff & Weinstein, 1989).
Mulrow et al. (1990) investigated the social, emotional, mental and
communication benefits hearing aids have on the elderly QOL. Eighty-seven participants
were given a hearing screening and were diagnosed with a hearing loss, if their threshold
at 2 kHz was > 40 dB HL (Mulrow et al., 1990). Due to cost associated with purchasing
two hearing aids, the majority of the participants were fit with a hearing aid monaurally
in the poorer ear (Mulrow et al., 1990). The psychosocial benefit of hearing aid(s) were
evaluated at the initial fit, 6 weeks and 4 months post- hearing aid(s) fitting using the
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HHIE, the Quantified Denver Scale of Communication Function, the Short Portable
Mental Status Questionnaire, and the Geriatric Depression Scale (Mulrow et al., 1990).
Looking at all the measurements, significant improvements in social, emotional, mental,
and communication scores were seen at 6 weeks post- hearing aid fitting and the scores
remained stable at 4 months post- hearing aid fitting (Mulrow et al., 1990). Specifically
the HHIE found significant improvements in social and emotional abilities at baseline to
6 week follow up when looking at the participants wearing hearing aids. After the 6 week
follow up, the social and emotional scores remained stable. Results indicate that the
greatest improvement in amount of perceived social and emotional handicap is seen 6
weeks after hearing aid fitting (Mulrow et al., 1990).
In a 1-year longitudinal study, Mulrow et al., (1992a) investigated the
psychosocial benefits of hearing aids in 192 men, with a mean age of 72 years. Hearing
screening, diagnosis, monaural hearing aid fitting and measurements given were the same
as the previous study by Mulrow et al., 1990; however, the measurements were given at
the initial fit, 4, 8, and 12 months post- hearing aid fitting. Again, a significant QOL
improvement was seen from baseline as compared to 4 months post- hearing aid fitting
and the scores plateaued at 8 and 12 months (Mulrow et al., 1992a). Based on the
findings from these measures the researchers reported that hearing aids improved the
psychosocial function (specifically in areas of social, emotional and communication
function) as soon as 4 months post- hearing aid fitting and remained the same even after
12 months post- hearing aid fitting (Mulrow et al., 1992a).
Moreover, in a study completed in Finland, Vuorialho et al., (2006), also found
hearing aids to be a beneficial treatment option for elderly individuals with hearing loss.
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Results from the HHIE-S given pre- and 6 months post- monaural hearing aid fitting,
revealed significant improvements in elderly individual’s social and emotional QOL
scores. The mean HHIE-S score for 98 participants, aged 61-87 years, was 28.7 before
the hearing aid fitting and 12.7, 6 months post-hearing aid fitting (a lower score indicates
an improvement) (Vuorilho et al., 2006). This study again, indicates the benefits of
hearing aids on first time users. Of note, based on Finnish standards, a hearing aid was
fitted when the participant’s PTA at .5- 2 kHz was > 30 dB HL in at least one ear
(Vuorilho et al., 2006).
Finally, another study by Lotfi et al., (2009), assessed the QOL changes seen
within the Iranian elderly population after being fit with hearing aids for the first time
(Lotfi et al., 2009). Two hundred and seven participants aged 60 years and older
completed pure tone audiometry, tympanometry, speech testing and the HHIE before
being fit with hearing aids (Lotfi et al., 2009). Two-hundred and seven participants had a
PTA at .5, 1, 2, & 4 kHz that was > 40 dB HL in the better ear (Lotfi et al., 2009). Three
months after the hearing aid fitting, participants had to complete the HHIE questionnaire
again (Lotfi et al., 2009). Researchers concluded that hearing aids improved the social
and emotional QOL in elderly individuals based on pre- (23.14- 65.88) and post- (22.128.13) HHIE scores (Lotfi et al., 2009). Interestingly, the researchers also compared the
HHIE scores of 47 males to the 63 females. The effect of hearing aids on the QOL did
affect one gender more than the other (Lotfi et al., 2009). Based upon the research in this
section, it can be concluded that significant improvement of social and emotional QOL
can be seen when hearing aids are used as a rehabilitation option for hearing loss caused
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by presbycusis (Lotfi et al., 2009; Malinoff and Weinstein, 1989; Mulrow et al., 1990;
Mulrow et al., 1992a; 1992b; Vuorialho et al., 2006).
All of these studies documented the efficacy of the HHIE or the HHIE-S as a tool
to evaluate hearing handicap in the elderly population. Even though the studies differed
in sample size, hearing aid selection, period of follow-up and modes of administering the
HHIE, all studies found significant reduction in perceived handicap and showed that the
HHIE and the HHIE-S is a reliable measurement tool for documenting QOL changes preand post- hearing aid fitting (Lotfi et al., 2009; Malinoff and Weinstein, 1989; Mulrow et
al., 1990; Mulrow et al., 1992a; 1992b; Stark and Hickson, 2004; Vuorialho et al., 2006).
Despite the benefits seen with hearing aids increasing the QOL in elderly individuals
with hearing loss, unrealistic expectations may limit the benefit seen with hearing aid
devices as an effective rehabilitation tool.
Factors Affecting the Influence of Hearing Aid Use in the Elderly Population
Patient expectations.
Surr and Hawkings (1988) investigated the expectations, first time hearing aid
users had on the benefit of hearing aids. The researchers used a questionnaire, which
consisted of 19 questions; 10 questions were based on what the participant thinks people
will think of their hearing loss and nine questions were based on what the participants
thinks about their own hearing loss. The questionnaire measured each participant’s
expectations before receiving hearing aids and their experience 6 months post- hearing
aid fitting. Eighty- six military men, aged 42-82 years were given the choice of style of
hearing aid and whether they wanted monaural or binaural hearing aid fitting (Surr &
Hawkings, 1988). Seventy-three percent choose an in-the-ear (ITE) hearing aid and of
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that, 54% choose a binaural fitting (Surr & Hawkings, 1988). Of the 27 % of participants
that chose a behind-the-ear (BTE) hearing aid, 41% chose a binaural fitting (Surr &
Hawkings, 1988). Prior to the hearing aid fitting, 26% of the participants were afraid
hearing aids would make them appear older (Surr & Hawkings, 1988). However this
number decreased after 6 months with only 11% continued to view themselves as older
wearing hearing aids (Surr & Hawkings, 1988).
This study also revealed that only 59% participants indicated that other
individuals noticed an improvement in their hearing abilities. In addition, the results
showed that the participant’s expectations of people noticing a change in their hearing
abilities were much higher than what was actually found (Surr & Hawkings, 1988).
Surprisingly, results showed that 70% of participants aged < 65 years, felt that their
hearing loss was noticed by others and had higher hearing aid expectations when
compared to participants aged > 64 years (Surr & Hawkings, 1988). Overall, participants’
> 64 years were less concerned about the cosmetic appearance of the hearing aid when
compared to participants’ < 65 years (Surr & Hawkings, 1988). Interestingly the
participants, who chose an ITE device, felt it was more noticeable than those who chose a
BTE device (Surr & Hawkins, 1988). This study also found that hearing aid user’s
expectations of their peers noticing they have received hearing aid (s) was too high (Surr
& Hawkings, 1988).
Using a larger scale questionnaire consisting of 48 items, Kricos, Lesner, and
Sandridge (1991) also investigated the elderly population’s expectations regarding the
use of hearing aids. Researchers administered the questionnaire to 100 adults aged 55 to
92 years. The questionnaire focused on seven factors regarding hearing aid use and
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benefit: cosmetics, acoustics, communication benefits, comfort, ease of use, and cost
(Kricos et al., 1991). Twenty-nine percent of the participants felt that size and visibility
of the hearing aid would affect their decision to acquire a hearing aid (Kricos et al.,
1991). Overall, this study showed the lack of knowledge the elderly population has
regarding the use, cost and benefit of hearing aids. Specifically, the study revealed that
the elderly population has high expectations regarding the natural sound quality and
amount of communication benefits hearing aids provide (Kricos et al., 1991). Moreover,
62% of the participants thought changing the battery would be difficult to complete due
to their poor vision (Kricos et al., 1991). Therefore it is not surprising that 45% of the
elderly participants in this study had positive attitudes regarding hearing aid benefits
(Kricos et al., 1991).
Both of these studies emphasize the importance of educating and counseling
patients on their expectations, benefit and adjustment period of hearing aids. If the
patient’s expectations are too high, they may not feel they are benefiting from the hearing
aids and therefore will not use the devices thus hearing loss will continue to negatively
affect their QOL (Kricos et al., 1991; Surr & Hawkins, 1988). The role that individual
factors play on determining success with a hearing aid is also important to consider.
Patient personality.
Factors such as personality may contribute to lack of hearing aid use, since
hearing loss most often occurs within the elderly population. At the same time hearing
loss is occurring within the elderly, it has well been documented, that frequently an
increase in memory loss and chronic illnesses are also present (Garstecki & Erler, 1998).
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Therefore Garstecki and Erler (1998) investigated the psychological effects of elderly
individuals who had hearing aids to those who do not have hearing aids.
After analyzing the CPHI and the Rotter’s internal-external scale from 131
individuals aged 65 years and older (Garstecki & Erler, 1998). Based on their findings,
researchers concluded that females not wearing hearing aids demonstrated less internal
control, lower egos and were more likely to suffer from depression, due to their hearing
loss (Garstecki & Erler, 1998). Female hearing aid users had better communication
abilities and were more likely to use communication strategies when compared to female
non hearing aid users and male hearing aid users. Overall this study reveals that the
amount of perceived hearing aid benefit, in terms of degree of hearing loss, comfort, use,
expectation of hearing aid and amount of social support differs between genders
(Garstecki & Erler, 1998).
General patient factors.
Another study looked at individual patient factors to see if a factor could
determine amount of hearing aid benefit (Mulrow, Tuley & Aguilar, 1992b). Patient
factors such as age, education, functional handicap, degree of hearing loss, amount of
hearing and speech recognition gain achieved with hearing aid, locus of control, visual
acuity, manual dexterity, number of morbid diseases and number of medications were
evaluated in 87 patients aged 71-75 years (Mulrow et al., 1992b). The HHIE was given to
patients before they received their hearing aids (Mulrow et al., 1992b). They were then
re-administered the HHIE and Hearing Aid Scale (HAS) 4 months after receiving their
hearing aids (Mulrow et al., 1992b). The Hearing Aid Utilization (HAU) was also given
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to assess amount of time the patient used the hearing aids every week (Mulrow et al.,
1992b).
Ultimately, a standardized summary score was calculated and given to each
patient based on their HHIE, HAS and HAU scores (Mulrow et al., 1992b). A highstandardized score meant the patient’s handicap scores improved, as they had high
satisfaction with the hearing aids and utilized the hearing aids for all waking hours
(Mulrow et al., 1992b). Greater hearing aid success was seen in patients that had a greater
self-perceived handicap, took minimal amounts of medications were younger in age and
were higher educated (Mulrow et al., 1992b). However, there was no single factor or
group of factors that was clinically useful in guaranteeing hearing aid success in elderly
individuals (Mulrow et al., 1992b). Results must be interpreted with caution, as the
majority of the subjects were retired male veterans, who were fit with monaural
amplification when considered a candidate for bilateral amplification (Mulrow et al.,
1992b).
Quality of Life in Low Socioeconomic Elderly Population
Although the literature is limited in this area, when looking at the general QOL in
low SES individuals, they are most affected by hearing loss due to the lack of income and
access (e.g., too expensive) to hearing aids (Pleis & Lethbridge-Cejku, 2006; Pratt et al.,
2009). Further individuals that had a hearing loss and did not obtain hearing aids were
more likely to be unemployed causing a decreased in overall QOL (Kochkin, 2010). As
many researchers have found, undiagnosed hearing loss affects the QOL of elderly
individuals and hearing aids have shown to be an effective rehabilitation tool by
increasing QOL by decreasing depression, increasing ego, increasing internal locus of
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control, decreasing self-perceived hearing handicap and improving psychosocial function,
specifically social, mental and communication abilities (Carabellese et al., 1993;
Garstecki & Erler, 1998; Harless & McConnell, 1982; Lotfi et al., 2009; Malinoff &
Weinstein, 1989; Mulrow et al., 1990; Mulrow et al., 1992a; Tesch-Römer, 1997;
Vuorilho et al., 2006). Therefore, the main aim of this study is to identify and treat
hearing loss in a low SES community and to evaluate the effect, if any, amplification has
on QOL. The second aim of this study was to evaluate the benefit, or lack thereof, of
having graduate students participate in a project involving an underprivileged
community.
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CHAPTER 3
METHODS AND MATERIALS
Participants
According to the World Health Organization (WHO) (2012b) there are commonly
used definitions of what age is considered elderly; however, there is no agreement on one
specific age a person is considered “elderly.” The lower limits of the definition of elderly
ranges from 55 years to 65 years of age (WHO, 2012b). Therefore, this study will define
elderly as 55 years and older, which incorporated all definitions of elderly. In this pilot
study, (15 adults, 1 male and 14 females ranging in age from 64 to 89 years with a mean
age of 74.4 years (SD 8.7) volunteered to participate in this study. Participants were
recruited through the use of a flyer via a Towson University (TU) – Cherry Hill
(Baltimore City) community liaison. The Cherry Hill, Baltimore community was targeted
for recruitment because it is a low SES area that has ties to TU therefore the residents
were more likely to volunteer to participate in the program due to the trust that had
already been established between the two communities. The pilot study was conducted at
the TU Speech, Language & Hearing Center (SLHC) on campus and at TU SLHC,
Institute of Well Being (IWB). Participants were not financially compensated for their
time but they did get to keep their new digital hearing aids following their participation in
the study. Participants signed the inform consent, request for services and authorization
form prior to beginning any of the testing (See Appendix A, B, & C). The request for
services and authorization forms are documents required by the TU-SHLC. There were
no charges for their assessments or their hearing aids. This research was funded by the
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Kendell Discretionary Grant. All of the hearing aids were unconditionally donated by the
hearing aid companies, Phonak and Widex.
Procedures
Data collection was conducted in two parts. Part I of the assessment consisted of a
baseline measure of hearing status, and a screening of the participant’s hearing handicap
and cognitive abilities. If the patient met the requirements of a hearing loss defined by
this study, PTA (.5, 1, 2, & 4 kHz) ≥ 26 dB HL in at least one ear then the participant
proceeded with the last part of Part I of the pilot study (hearing aid fitting). Participants
were transported to and from TU for their appointment(s) at no cost to them. Part II
consisted of a follow-up evaluation, in Cherry Hill, of the participants’ perceived
handicap after their 4–5 week trial period with new digital hearing aids. Both parts of the
pilot study are described in detail below.
Part I.
The case history form was obtained in a one-on-one interview format (See
Appendix D). The participants answered questions about their audiological history,
family history, as well as medical and surgical history. An otoscopic examination was
completed prior to obtaining any objective or subjective test results.
Cognitive screening.
The Six-Item Screener (SIS) was administered in order to identify individuals at
risk for cognitive impairment (Callahan, Unverzagt, Hui, Perkins, & Hendrie, 2002) (See
Appendix E). This test was derived from the MMSE and measured each participant’s
orientation to year, month, and day of the week and recalls three words after a 3-minute
break, for a total of 6 points (Callahan et al., 2002). Each item missed resulted in a point,
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therefore the higher the number the poorer the score. The tester asked each of the six
questions, verbally, in a quiet room. According to Callahan et al., (2002), a SIS score of
2-3 indicates further diagnostic testing for cognitive impairment. For the purposes of this
study, any participant with a score ≥ 3 would be excluded and referred for further
psychological testing.
Quality of life screening.
The Hearing Handicap Inventory for the Elderly-Screener (HHIE-S) was
administered to each of the participants to screen any perceived emotional and social
problems associated with their hearing difficulties (Ventry and Weinstein, 1983) (See
Appendix F). The tester asked the participants each of the 10 test items verbally in a quiet
room. Participants also had a copy of the questionnaire in front of them so that they could
follow along as the questions were read to them. The answer options to each question
were yes, sometimes, or no. Each of the items was scored as 4, 2, or 0, respectively.
Scores for the total scale ranged from 0 to 40. According to ASHA (1997), HHIE-S
scores > 8 are defined as indicating the presence of a hearing handicap; these guidelines
are based on data obtained from Lichtenstein, Bess and Logan (1988).
Peripheral hearing Assessment.
Immittance.
Immittance testing was performed in a quiet room using the GSI Tympstar or the
AT 235 Interacoustics systems for right and left ears. Tympanometry was conducted
prior to obtaining contralateral acoustic reflex thresholds. Contralateral acoustic reflex
thresholds (ARTs) at .5, 1, 2, & 4 kHz were obtained. If contralateral ARTs were absent
or abnormal, ipsilateral ARTs were obtained at the specific frequency that was absent or
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abnormal. Contralateral ART results were compared to Gelfand, Schwander, and Silman
(1990) norms. Distortion Product Otoacoustic Emissions (DPOAE) testing was also
completed in a quiet room. DPOAEs were obtained using the Otodynamic ILOv6 and
Intelligent Hearing Systems (IHS), SmartOAE for right and left ears. The primary tones
of L1= 65 dB SPL and L2 = 55 dB SPL were used. An SNR of 6 dB was considered
present per each frequency tested.
Air and Bone Conduction Testing.
Audiological testing was conducted in a double wall sound-proof test suite using a
two-channel Grason-Stadler Incorporated (GSI) 61 or a Madsen Astera audiometer with
EAR-TONE ER 3A insert earphones for air conduction and a Radioear B-71 bone
conduction vibrator with headband for bone conduction. Air conduction testing was
obtained from octaves 250-8 kHz. Inter-octaves were assessed if there was a difference of
20 dB HL or more between octaves. Bone conduction testing was obtained for
frequencies .5, 1, 2, and 4 kHz. Thresholds for both air conduction and bone conduction,
were obtained using the modified Hughson Westlake procedure. The categories used to
describe the degree of hearing loss in this study were based on 4-frequency PTA at .5, 1,
2 and 4 kHz (Agrawal et al., 2008; Hannula et al., 2011; Lotfi et al., 2009; Malinoff &
Weinstein, 1989; Mosciki et al., 1985; Sindhusake et al., 2001). A 4-frequency PTA ≤ 25
dB HL was considered normal hearing, 26-40 dB HL a mild hearing loss, 41-55 a
moderate hearing loss, 56-70 a moderately-severe hearing loss, > 70 dB HL a severe
hearing loss (Ventry & Weinstein, 1982; Ventry & Weinstein, 1983).
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Speech Audiometry.
Speech audiometry was also completed to verify pure tone test results and to
obtain more information about the participant’s auditory system and speech
understanding abilities. Speech recognition thresholds (SRTs) were obtained using
spondee words presented via monitored live voice for both the right and left ears (ASHA,
1988). Next, word recognition testing was presented at 40 dB SL re: SRT or at most
comfortable listening levels (MCL) via compact disc (CD) using the Northwestern
University Auditory Test Number 6 (NU-6), test ordered by difficulty (Tillman &
Carhart, 1966). Participants were given 25 words per ear regardless of performance.
Following completion of the audiometric testing, participants were counseled on their
hearing status based on the results obtained from subjective and objective testing.
It is important to note that the peripheral hearing testing was completed in one test
session but the testing of all participants was conducted over two separate dates.
Participants were seen in two groups, the groups were divided based on convenience of
scheduling for the participants. There were two locations for the testing due to a
previously scheduled move for the TU-SLHC but all equipment was the same at both
locations and all equipment was in calibration for all test sessions.
Hearing aid fitting.
All participants’ with a 4-frequency PTA (.5, 1, 2, & 4 kHz) ≥ 26 dB HL in at
least one ear proceeded to the last part of the Part I of the study. All participants were fit
binaurally with new digital hearing aids that were donated from two different hearing aid
companies. Four participants were fit the same day as their peripheral hearing assessment
because their hearing loss only required open fitted hearing aids and medical clearance
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was not warranted based on their audiological test results. These participants signed a
medical waiver form prior to the hearing aid fittings. The rest of the participants returned
to the TU SLHC at the IWB building to be fit with their hearing aids on a separate date.
Hearing aids were selected based from the donations received and based on the
participant’s degree and configuration of hearing loss. Prior to their hearing aid fitting,
otoscopy was performed and all ears were required to be free of excessive cerumen. If
excessive cerumen was found the participant was referred to their general physician or an
Ear Nose & Throat physician to have it safely removed. Additionally, if there were any
retrocochlear concerns or other medical concerns based on the test results then the patient
was referred to a physician for medical clearance. All participants signed a medical
clearance waiver form or had a medical clearance form signed prior to hearing aid fitting
(See Appendix G & H).
Using the participant’s pure tone data, hearing aids were programmed based on
manufacturer software fitting formulas. Due to the variability between hearing aid
manufactures’ adaptation managers for “first fit”, all participant’s hearing aids were set to
100% at the manufacturers proprietary settings to avoid additional variables being
introduced to the hearing aid fitting protocol. Feedback manager was completed for all
bilateral fittings. All push buttons and/or volume controls were de-activated to eliminate
patient variables and minimize confusion following their first fitting. Real ear
measurements (REM) were obtained using the AudioScan Verifit system. A hearing aid
was considered a good fit for the participant when the Real Ear Aided Response (REAR)
via speechmapping stimuli, matched the prescribed National Acoustic Laboratories’
nonlinear fitting procedure, version 1 (NAL-NL1) targets at 55, 65, and 75 decibel sound
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pressure level (dB SPL) input levels. It is important to note that small adjustments were
also made based on participant’s comfort level and perceived quality of sound at the
initial fitting. Counseling regarding use and care of hearing aid(s) was completed in a
one-on-one setting. After counseling a written hearing aid maintenance form, covering
care and use of hearing aids, as well as a 4-pack of hearing aid batteries was given to
each participant to take home.
Au.D. student survey.
Fourteen, first year Au.D. students were recruited via e-mail, to collect data and
reflect on their experience which was documented in a survey. After each volunteer
completed their time slot they completed the “Au.D. Student Survey” (see Appendix I).
The survey consisted of a total of six questions related to their perception and/or
willingness to serve an underprivileged community with a closed set of five answer
choices for each question. The goal for this questionnaire was to evaluate the benefit, or
lack there of, having students participate in a project involving an underprivileged
community. The closed-set answer choices were: strongly agree, agree, disagree, strongly
disagree and non-applicable. To perform statistical analysis each answer choice was
given a point value with strongly agree being the highest point value, 2, and strongly
disagree being the lowest point value, -2. The score sheet is located in Appendix J. A
total score was given to each of the surveys with 12 points being the highest possible total
score. The scores were then converted to a total score value and a score between 9-12
indicated that the experience strongly impacted their awareness and willingness to serve
an underprivileged community, 5-8 indicated that the experience impacted the student
while a score of 0-4 revealed no impact at all.
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Part II.
The researchers contacted each of the participants via telephone and/or postal
mail and scheduled a personal one-on-one interview in a quiet room at St. Veronica’s
Church in Cherry Hill to ask the questions from the HHIE-S after 4-5weeks of their
hearing aid trial. Participants were familiar with this location and it was convenient to the
Senior Apartments where a majority of the participants lived. Each participant was again
given a copy of the HHIE-S while the HHIE-S questions were read aloud to him or her.
Statistical Analysis
Once all data were collected various statistical analyses were performed to
evaluate the data. Descriptive statistics were performed on Microsoft Excel 2010 to
evaluate means and standard deviations. A paired sample t-test was performed on IBM
SPSS Statistics version 19 to evaluate significance between pre- and post- HHIE-S scores
after using hearing aids for 4–5 weeks. Lastly, a Spearmans Correlation Coefficent was
computed using IBM SPSS Statistics version 19 to identify if the 4-frequency PTAs were
correlated with the pre- HHIE-S scores.
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CHAPTER 4
RESULTS
A total of 15 adults (14 African American females, 1 Caucasian male) between
the ages of 64 and 89 years (M = 74.40, SD = 8.68) participated in this study. Seven of
these participants (all females) were excluded from the analysis because they did not
meet the criteria for this study (4-frequency PTA (.5, 1, 2, & 4 kHz) ≥ 26 dB HL, in at
least one ear). The age range for the eight participants ranged from 67 to 89 years old (M
= 78.13, SD = 9.40). Four participants (50%) had a history of noise exposure. Otologic
history included tinnitus (n = 7; 87.5%), ear pain (n = 1; 12.5%), aural fullness (n = 2;
25%), and vertigo (dizziness) (n = 4; 50%). Other reported medical conditions consisted
of headaches (n = 4; 50%), diabetes (n = 4, 50%), and hypertension (n = 7, 87.5%).
One participant (participant 4) had a unilateral hearing loss. This participant was included
in the study, as she met the criteria for a hearing loss for one ear (left), but due to the fact
that her hearing loss falls into a different category than the other seven participants
(unilateral hearing loss, no benefit from amplification bilaterally, therefore fitted with
CROS system) she was excluded from further statistical analyses beyond descriptive
statistics for hearing thresholds. Therefore data for the remaining seven participants (six
African-American females, one Caucasian male) were analyzed using Microsoft Excel
2010 and IBM SPSS Statistics version 19.
Part I
Peripheral hearing assessment.
The raw data and means and standard deviations for hearing loss with all eight
participants (16 ears) can be seen below in Table 1. Participant four was excluded from
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further data analyses. The means and standard deviations for the final set of seven
participants (14 ears) can be seen in Table 2.
Table 1
4-Frequency Pure Tone Averages (PTA) for Right and Left Ears for Each Participant
Participant
1
2
3
4
7
8
10
11
Mean
SD

Right Ear
33.75
42.50
62.50
13.80*
30.00
33.75
38.70
38.75
36.72
10.75

Left Ear
37.50
42.50
60.00
80.00*
27.50
33.25
36.20
42.50
44.93
17.07

Note: 4-Frequency PTA for right and left ears for each participant that qualified for the
study. PTA and means are reported in dB HL. Asterisk (*) denotes the participant that
had a unilateral hearing loss. Total participants, n = 8.
Table 2
4-Frequency Pure Tone Averages (PTA) for Right and Left Ears for Seven Participants
Participant
Right Ear
Left Ear
1
33.75
37.50
2
42.50
42.50
3
62.50
60.00
7
30.00
27.50
8
33.75
33.25
10
38.70
36.20
11
38.75
42.50
Mean
39.99
39.92
SD
10.75
10.29
Note: 4-Frequency PTA for right and left ears for seven participants. PTA and means are
reported in dB HL. Total participants, n = 7.
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All seven participants had a sensorineural hearing loss in both ears across all
octave frequencies from 250 Hz to 8 kHz. The average speech recognition thresholds
(SRT) for all participants were 32.50 dB HL (12.16) for the right ears and 33.93 dB HL
(11.71) for the left ears. The average word recognition scores (WRS) for all participants
were 83.43% (14.13) and 81.14% (8.55) for the right and left ears respectively. All
participants (100%) had Jerger Type A tympanograms, bilaterally. Means and standard
deviations for each ART stimulus condition are found in Table 3 (contralateral ARTs)
and Table 4 (ipsilateral ARTs). Figure 1 (contralateral ARTs) and Figure 2 (ipsilateral
ARTs) show mean comparisons for ARTs. Means and standard deviations for DPOAEs
for right and left ears could not be analyzed, because data was not saved and not recorded
for six of the seven participants.
Table 3
Mean Contralateral Acoustic Reflex Thresholds
Stimulus Right Ear
Mean
SD

500 Hz
101.43
13.76

1kHz
95.43
18.42

2kHz
99.29
17.18

Stimulus Left Ear
4kHz
102.14
13.80

500 Hz
98.57
12.49

1kHz
92.86
13.50

2kHz
95.00
11.55

4kHz
105.71
12.39

Note: Mean contralateral acoustic reflex thresholds for right and left ears at each test
frequency. Means are reported in dB HL. SD = standard deviation. Total participants, n
= 7.
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Table 4
Mean Ipsilateral Acoustic Reflex Thresholds
Right Ear (n = 4)
Mean
SD

500 Hz
104.00
15.97

Left Ear (n = 3)

1kHz 2kHz 4kHz
98.80 100.00 115.00
14.36 12.25
0.00

500 Hz
103.30
20.21

1kHz
105.00
17.32

2kHz 4kHz
105.00 105.00
17.32 17.32

Note: Mean ipsilateral acoustic reflex thresholds for right and left ears at each test
frequency. Means are reported in dB HL. SD = standard deviation. Total participants, n = 4
right ears, n = 3 left ears.
Figure 1.

Mean Contralateral Acoustic Reflex Thresholds
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Figure 1. Mean contralateral acoustic reflex thresholds for right and left ears at each test
frequency. Error bars represent one standard deviation above and below mean. Total
participants, n = 7.

39
Figure 2.

Mean Ipsilateral Acoustic Reflex Thresholds
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Figure 2. Mean ipsilateral acoustic reflex thresholds for right and left ears at each test
frequency. Error bars represent one SD above and below mean. Total participants, n = 4
right ears; n = 3 left ears.
Six-item screener (SIS) cognitive screener.
The Six-Item Screener (SIS) was also completed prior to hearing aid fitting. Of
the participants that qualified for this study, six participants’ had a score of 0 and one
participant had an SIS score of 2 (M = .30; SD = .76).
HHIE-S quality of life screener.
All participants completed the HHIE-S questionnaire prior to being fitted with
hearing aids. Mean and standard deviation results for each condition evaluated
(Emotional, Social and Total) can be seen in Table 5.
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Table 5
Pre- Hearing Aid Fitting HHIE-S Mean Scores
Pre-Hearing Aid Fitting
HHIE-S Emotional Social Total
Mean
9.14
8.57 17.71
SD
8.40
5.50 12.83
Note: Pre- hearing aid fitting HHIE-S (Hearing Handicap Inventory for the ElderlyScreening) mean scores and standard deviations for each condition evaluated. The lower
the score the better the perceived QOL (Quality of Life). Total participants, n = 7.
Hearing aid fittings.
Four participants were fit with Widex RE-9, one participant was fit with Widex
RE-19, two participants were fit with Phonak Dalia Micro P and one participant was fit
with a Phonak CROS system, which was fitted with a Phonak Cassia hearing aid as seen
in Table 6. As previously noted, the participant that received the CROS system was
excluded from further data analysis.
Table 6.
Hearing Aids Fitted
Hearing Aids

Number of Ears Fit

Phonak Dalia Micro P

4

*Phonak CROS

1

Phonak Cassia

1

Widex RE-9

2

Widex RE-19

8

Note: Types of hearing aids that were donated and fitted to each of the participants’ that
qualified for the study. Asterisk (*) denotes that the participant was excluded from further
data analysis due to moderate to severe unilateral hearing loss. Total participants, n = 8.
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Au.D. student survey.
A total of 13 Au.D. students responded to the email and volunteered their time to
help gather data for this pilot study. On the first test date of data collection, eight Au.D.
students volunteered their time assist with hearing testing. On the second test date, five
Au.D. students volunteered their time to assist with hearing testing and fit hearing aids.
Before each test date the students were given written and verbal instructions on all test
procedures. The mean total score for the 13 surveys completed was 7 (SD = 3.28). Based
on the mean total score, the impact of this experience based on the student’s perception
can be reported as this experience impacted their awareness and willingness to serve an
underprivileged community. The individual scores can be seen in Figure 3.
Figure 3.

Au.D. Student Survey Total Score Results
14
12

Score

10
8
6
4
2
0
1

2

3

4

5

6
7
8
Au.D. Student

9

10

11

12

13

Figure 3.Au.D. student survey total score results for each student who volunteered their
time in this pilot study. Mean = 7. Standard Deviation = 3.28. Total Au.D. students
volunteered, n = 13.
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Part II
Post-HHIE-S.
All participants completed the HHIE-S questionnaire 4-5 weeks following their
hearing aid fitting. Post-HHIE-S mean and standard deviation results for each condition
evaluated (Emotional, Social and Total) can be seen in Table 7. Figure 3 compares both
the pre- and post-HHIE-S mean scores for each condition evaluated. Figure 4 compares
both pre- and post-HHIE-S total scores for each participant fit with hearing aids.
A two-tailed paired sample t-test was completed using IBM SPSS Statistics
version 19 to determine if statistically significant differences existed between HHIE-S
scores pre- and 4-5 weeks post-hearing aid fitting. Results revealed there were no
significant differences between HHIE-S scores pre- and post-hearing aid fitting (t = 1.49;
df = 6; p = .186).
Table 7
Post- Hearing Aid Fitting (4-5 weeks) HHIE-S Mean Scores
4 to 5 Weeks Post- Hearing Aid Fitting
HHIE-S
Mean
SD

Emotional
4.29
6.47

Social
5.71
5.94

Total
10.00
11.78

Note: Post-hearing aid fitting (4-5 weeks) HHIE-S (Hearing Handicap Inventory for the
Elderly- Screening) mean scores and standard deviations for each condition evaluated.
The lower the score the better the perceived QOL (Quality of Life). Total participants, n
= 7.
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Figure 4.
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Figure 4. Mean pre- and post- (4-5 weeks) HHIE-S (Hearing Handicap Inventory for the
Elderly- Screening) scores for each condition on all participants fit with hearing aids.
Note: The lower the score the better the perceived QOL. Total participants, n = 7.
Figure 5.

Pre- and Post-HHIE-S Total Scores
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Figure 5. Pre- and post-HHIE-S total scores for each participant fit with hearing aids.
Note: The lower the score the better the perceived QOL. Total participants, n = 7.
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A Spearmans Correlation Coefficient was computed using IBM SPSS Statistics
version 19 to assess the relationship between the participants’ 4-frequency PTA score and
the participants’ pre-hearing aid fitting HHIE-S total score, using a two-tailed
significance. A strong positive correlation between the left ear PTA and pre-HHIE-S total
score (r = .811, n = 7, p = .027) as well as between the right ear PTA and pre-HHIE-S
total score (r = .757, n = 7, p = .049). Both correlations were significant (p < .05).
Overall, the poorer the PTA, in the higher the HHIE-S scores (lower perceived QOL).
Self-reported daily hours of hearing aid use.
At 4-5 weeks post-hearing aid fitting the following hearing aid use was reported:
one participant reported using his hearing aids for 10 hours a day, one participant wore
reported wearing her hearing aids for 6 hours a day, one participant reported wearing her
hearing aids for 5 hours a day, two participants reported using their hearing aids 4 hours a
day, one participant reported wearing her hearing aids for 2 days and one participant
reported wearing her hearing aids for 1 day, which was the day of the hearing aid fitting.
Six participants reported that their hearing aids were too loud and were having
difficulty inserting the hearing aids in their ears. The two participants that wore their
hearing aids 6 hours a day had no difficulties with their hearing aids. All participants
were wearing both hearing aids except participant three. She has been wearing her right
hearing aid for 5 hours per day, but only wore her left hearing aid for 2 weeks. She
indicated her left hearing aid was too loud. Interestingly, there was no pattern seen
between amount of hearing aid use and amount of improvement in HHIE-S scores (lower
scores) indicating an improved QOL.
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CHAPTER 5
DISCUSSION
The main purpose of this study was to evaluate the effect amplification has on
QOL in an elderly population living in a low SES community. The second aim of this
study was to evaluate the benefit, or lack thereof of having graduate students participate
in a project involving an under privileged community.
Participants
A requirement for inclusion in part I of the current pilot study was elderly
individual’s aged 55 years and older that lived in a low SES community, such as Cherry
Hill in Baltimore, Maryland. The mean age for the participants was 74.40 years. Of the
15 participants, 14 of them were African American females, and one was a Caucasian
male. It been suggested in the literature that men most often report hearing difficulties;
however, women are more likely to visit a doctor when compared to men (Argrawal et
al., 2008; Cruickshanks et al., 2003; Desai et al., 2001; Gates et al., 1990; Kirzinger,
Cohen, & Gindi, 2012; Moscicki et al., 1985; Schoenborn & Heyman, 2008; Wilson et
al., 1999). Participants were self-selected for this study meaning that if they perceived a
hearing loss they could have a comprehensive audiological evaluation therefore gender
balance could not be controlled. The amount of self-reported hearing loss based on
gender was unable to be analyzed in the current study, due to the small sample size and
the sample consisting primarily of females. Future research with a larger sample size and
a balanced gender distribution is warranted.
Interestingly, studies have found Caucasians to have a higher prevalence of
hearing loss than African Americans (Agrawal et al., 2008; Desai et al., 2001; Helzner et
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al., 2005; NAAS, 1999). The Cherry Hill community in Baltimore is 97.5% African
American therefore just drawing a random sample would not allow us to evaluate
ethnicity and hearing loss in this community due to the lack of diversity (Ames et al.,
2011). A study recruiting participants from various low SES communities may result in a
more diverse sampling.
Otologic and Medical History
Scheoenborn and Heyman (2008) found that elderly adults that had hearing loss
also had other health issues; therefore, questions regarding otologic and medical history
were included for the current study. Of the participants that qualified for the study, the
most commonly reported medical conditions reported were hypertension (87.5%) and
diabetes (50%). Researchers have found a relationship between medical conditions
(specifically, hypertension and diabetes) and a higher prevalence of hearing loss
(Agrawal, et al., 2008; Mathers et al., 2000). The most commonly reported otologic
conditions that the participants reported were tinnitus (87.5%) and dizziness (50%). In a
study by Hannula et al. (2001) there was a link between tinnitus and hearing loss. There
is no clear relationship between “dizziness” and hearing loss but that may be due to the
various causes for dizziness and the variable presentation of individuals with reports of
“dizziness.”
Peripheral Hearing Assessment
Research has found that the elderly individuals with hearing loss often have a
sensorineural hearing loss, due to the age related changes that occur in the inner ear this
is commonly referred to as presbycusis (Chisolm et al., 2003; Moscicki et al., 1985). A
majority of the participants in this study had bilateral sensorineural hearing loss. Most of
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the participants’ hearing loss was unknown in origin but may be due to, at least in part,
presbycusis. Seven participants had a sensorinerural hearing loss, bilaterally.
HHIE-S
To evaluate the benefit of hearing aids on QOL, the HHIE-S was administered to
each participant at the initial peripheral hearing evaluation (before being fitted with
hearing aids) and again 4-5 weeks after their hearing aid fitting. All participants came to
the post-HHIE-S interview, except one participant who was too ill to come to the
interview session. This participant completed the post-HHIE-S interview over the
telephone. This participant’s data was included in the analysis, as this was not considered
an exclusionary criterion and there were no indications that the participant did not
understand the questions or the task.
A comparison of pre- and post-HHIE-S scores did not reveal significant benefit
from hearing aids. Several participants subjectively reported that they did not wear (or
rarely wore) their hearing aids between the fitting appointment and the follow-up
appointment because their hearing aid was “too loud.” It is likely that decreasing the
overall gain of the hearing aids may have increased hearing aid use, resulting in similar
findings as Vuorialho et al. (2006); which found hearing aids to be highly beneficial and
effective in decreasing emotional and social handicap caused by hearing loss by using the
HHIE-S pre- and six months post-hearing aid fitting. Vuorialho et al. (2006) also used a
longer pre- and post- assessment period between administration of the HHIE-S and
therefore it may have given their participants time to adjust to their hearing aids (and
have their hearing aids adjusted to their listening preference) which may have contributed
to their significant finding. Additionally, a follow-up appointment conducted one week
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after the initial fitting may have identified the participants’ complaints regarding sound
quality and therefore it could have been addressed sooner which may have resulted in a
better, more accurate, HHIE-S score. Unfortunately, TU is not physically close to the
Cherry Hill community therefore transportation was provided to all participants to and
from their diagnostic audiological evaluation appointments and hearing aid fittings.
While we would prefer to see the participants after 1-2 weeks of wearing their hearing
aids it was not physically or financially feasible. Future studies should consider this
limitation when developing protocols and/or seeking grant support to work with low SES
communities. Lastly, the small sample size may have contributed to the non-significant
finding.
The relationship between the participants’ 4-frequency PTA and the participants’
pre-HHIE-S total score revealed a strong positive correlation between left and right ears
in this study. Ventry & Weinstein (1982) also found high correlations (r > .87); however,
they compared the 3-frequency PTA (.5, 1, & 2 kHz) to the post-HHIE questionnaire.
This indicates the need for further research and data collection in this area. Additionally,
a larger sample size is warranted to ensure there is enough power in the data analysis to
generalize to other populations.
Self-Reported Hours of Hearing Aid Use
There was a wide variability in the amount of reported hearing aid use in the
current study, ranging from 8-10 hours a day to 1 day out of the entire 4-5 week period.
Mulrow et al. (1990) noted that the participants that reported the highest number of
hearing aid use also had the greatest improvement in post-HHIE-S scores; however, this
was not seen in the current study. The variability in use may have been due to the fact
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that many participants had difficulty with inserting the hearing aids and changing the
batteries due to tactile or physical difficulties. The participants did not let the researchers
know about their difficulties despite having contact phone numbers and receiving followup phone calls. All participants with complaints or problems waited until the face-to-face
follow-up appointment to report their difficulties. Future research should consider
amending the fitting protocol to use the adaptation manager and to include a one-on-one
appointment within the first 1-2 weeks following the fitting to increase routine daily use.
Additionally, the use of data logging, when possible could be used to document when the
hearing aids are on to provide an objective measure of use in conjunction with subjective
self-reported use.
Au.D. Student Survey
The second aim of this study was to evaluate the impact this experience had on
Au.D. students’ perception and willingness to serve an underprivileged community. The
results indicated that this experience strongly impacted their perception and willingness
to serve an underprivileged community. Students that interacted with the participants on
average had a higher total score than students who helped with paperwork and did not get
to interact with the participants. Written comments from the students were all positive.
Some of the direct quotes received were:


“Great attitude and positive atmosphere throughout both Cherry Hill days.”



“Such a great experience-all the participants were happy to be there and clearly
grateful for our time and services. Would do it again in a heartbeat!”
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“From what I could tell the whole day was a success and the participants were
fantastic. I could tell how much they appreciated what we were doing as well as
how much fun they had with one another.”



“I hope this program continues and that we as students get to offer our services to
the Cherry Hill community.”

Future Directions
The aim of this pilot study was to identify and treat hearing loss in a low SES
community and to evaluate the effect, if any, amplification had on the QOL. The lack of
significance seen in the results for pre- and post-HHIE-S scores (main test to evaluate
QOL changes) highlighted several areas for future studies to consider amending to obtain
an accurate evaluation of QOL. First, a larger sample size and improved gender
distribution is needed. This would have given the data more power and with a more equal
gender distribution would have allowed a comparison of males to females. Second,
unilateral hearing losses should either a) be excluded from group recruitment or b) be
targeted and analyzed as a separate group. Third, the hearing aid fitting protocol used
should be amended to provide the participants with more auditory comfort and an earlier
opportunity for changes. It would be of interest to know whether a follow-up appointment
after the hearing aid fitting would have increased hearing aid use and/or participant
satisfaction. Lastly, consideration should be given for a longer time between pre- and
post- HHIE-S questionnaire. Future research should consider having follow-up
appointments 1-2 weeks after initial hearing aid fitting for all participants. And a QOL
survey, like the HHIE-S should be administered later, possibly 8-12 weeks after the
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initial fitting to see if a longer time to adapt impacts actual perception of QOL (Vuorialho
et al. (2006).
Conclusion
Based on the results of this study, the benefit of hearing aids after a month of use
on QOL is potentially influenced by the initial gain of hearing aids, ability to manipulate
the hearing aids (insert, remove and change the battery), and daily use of the hearing aids.
Overall this study found a general trend indicating an improvement in HHIE-S scores
(lower scores) indicating an improved QOL after 4-5 weeks of hearing aid use; however,
it was not a significant finding. This result should be interpreted with caution due the
small sample size and lack of consistent use of hearing aids by participants. Furthermore,
this study also found a strong positive correlation between PTA and pre-HHIE-S scores.
Indicating, the more severe the hearing loss, the greater impact it has on emotional and
social QOL. This is an important finding for clinical practice and for future studies.
Clinicians should consider administering a QOL questionnaire (e.g., HHIE-S) to provide
additional information to a diagnostic audiological evaluation and hearing aid fitting.
Finally, the study also revealed that having Au.D. students involved in the current study
impacted their perception and willingness to serve an underprivileged community in the
future. In the current economy and health insurance coverage declining (Medicare and
private insurance policies) the importance for volunteers in health related fields cannot be
minimized, especially in low SES communities. Therefore, having Au.D. students
involved in the program highlighted the students’ willingness to serve when exposed to
communities in need and therefore students should be included in hands-on projects for
outreach programs when possible. Combined, these results support the need for a larger

52
scale study on QOL of people living in a low SES community with hearing loss and
further studies to support (or contradict) the effect that volunteering may have Au.D.
students’ future willingness to serve.
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