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ABSTRACT 

Eighty percent of older adults have hearing loss. Hearing loss is associated with quality 

of life (i.e., social support, mental health, general health, and physical functioning), but it is 

unclear if using hearing aids is positively correlated with quality of life. The current study tested 

three groups, those with: normal hearing, hearing loss with hearing aids, and hearing loss without 

hearing aids. Hearing thresholds were established with pure-tone audiometry. Total sample size 

was 100 participants aged 60 and older. It was hypothesized those with normal hearing would 

have significantly better quality of life than those with hearing aids, who would have 

significantly better quality of life than those with hearing loss but without hearing aids. Data 

were analyzed with MANCOVAs and ANOVAs. Differences in quality of life among the three 

groups approached significance despite platykurtic data that brought power sharply down. After 

Winsorization, there was a significant difference among the groups; the group without aids had 

significantly poorer quality of life than the group with normal hearing, which did not 

significantly differ from the group with hearing aids. MANCOVA significance was largely due 

to the significant general health variable. These results were found when 54% of the group with 

aids wore them for less than eight hours a day, and the group without aids only had mild hearing 

loss. Further, disease-specific measures suggested decreased handicap for the group with aids. 

These results call for future investigations of people with at least moderate hearing loss and 

people who wear aids more consistently. 
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LIST OF ABBREVIATIONS AND SYMBOLS 

ANOVA Analysis of variance 

ANCOVA Analysis of covariance 

MANOVA Multivariate analysis of variance 

MANCOVA Multivariate analysis of covariance 

α  Significance level, or probability of a Type I error 

dB  Decibel, a measure of sound intensity 

dBSPLC Measure of sound pressure level 

F  Fisher’s F ratio: A ration of two variances 

f
2
  Cohen’s measure of effect size in the multivariate environment 

Hz  Hertz, measures frequency of sound wave 

θ  Symbol for the multivariate statistic Roy’s largest root 

>  Greater than 

<  Less than 

≥  Greater than or equal to 

n  Number of cases (generally in a subsample) 

p Probability associated with the occurrence under the null hypothesis of a value as 

extreme as or more extreme than the observed value 

 

M  Sample mean, arithmetic average 

SD  Standard Deviation 

 



 

v 

 

SE  Standard Error 

N  Total number of cases  



 

vi 

 

 

 

 

 

 

 

ACKNOWLEDGMENTS 

 

I would like to thank the many people who have helped make this dissertation possible. 

First and foremost, I thank Marcia Hay-McCutcheon for her openness and generosity. She 

embraced my idea to blend hearing and quality of life and made it part of her own study. It is not 

always so easy to work in interdisciplinary settings, but it is when working with Marcia and the 

Department of Communicative Disorders. Their friendliness and support have been invaluable to 

me. I would like to thank Forrest Scogin for his help preparing me to speak about my study for 

the preliminary exam and defense. I have grown a lot in my statistical understanding, due in part 

to his assistance. His kindness, good humor, and support are appreciated. I was also very lucky to 

have my committee members and their encouragement; I think there are very few students who 

can look back on their preliminary exam and say it was fun, but that is how I describe that 

experience. I would like to thank my mom, a deaf teacher, for her guidance three years ago in 

encouraging me to work with Marcia because she thought I would come to see the need for 

psychology within the hearing profession. Of course, she was right, and it has been so special to 

me to be able to share in her profession in this unexpected way. I would like to thank Chao-Hui 

(Sylvia) Huang, Lisa Mieskowski, Michael LaRocca, Ekua Ewool, and Wendy Scott for their 

steadfast friendships, which have been so important to me during this process. Finally, credit is 

given to OptumInsight Life Sciences, Inc. and QualityMetric Incorporated for their license 

agreement to use the SF-36 in this study. 

 



 

vii 

 

 

 

 

 

 

 

CONTENTS 

 

ABSTRACT ................................................................................................ ii 

DEDICATION ........................................................................................... iii 

LIST OF ABBREVIATIONS AND SYMBOLS ...................................... iv  

ACKNOWLEDGMENTS ......................................................................... vi  

LIST OF TABLES ................................................................................... viii 

LIST OF FIGURES ................................................................................... ix 

1. INTRODUCTION ...................................................................................1 

2. METHOD ..............................................................................................19 

a. Participants and Procedures ...................................................................19 

b. Measures ................................................................................................20 

c. Data Analysis .........................................................................................31 

3. RESULTS ..............................................................................................33 

4. DISCUSSION ........................................................................................45 

REFERENCES ..........................................................................................59 

APPENDICES ...........................................................................................74 

  



 

viii 

 

 

 

 

 

 

 

LIST OF TABLES 

 

            1. Descriptive Characteristics of the Hearing Loss With Hearing Aids          

                Group…………………………………………………………………...34 

2. Descriptive Characteristics of the Hearing Loss Without Hearing Aids  

    Group………………………………………………………………..….35 

3. Descriptive Characteristics of the Normal Hearing Group……………..36  

4. Skewness and Kurtosis of the Main Analysis Dependent Variables…...38 

5. Adjusted Means of the Primary Hypothesis……………………………39 

6. Adjusted Means of the Winsorized Primary Hypothesis…………….....41 

7. Means With the Hearing Aid Group who Used Aids for ≥ 4 

    Hours/Day………………………………………………………………42 

8. Means of the Secondary Hypotheses With N=96 Sample……………...43 

9. Means of the Secondary Hypotheses With N=100 Sample………….…44 

  



 

ix 

 

 

 

 

 

 

LIST OF FIGURES 

 

 

1.  Conceptual Model……………………………………………...………13 

 



 

1 

 

 

 

CHAPTER 1 

INTRODUCTION 

Hearing loss affects 80% of older adults, which is not surprising, as it is a normal part of 

aging (Gates & Mills, 2005). Hearing loss makes it harder to understand others in noisy 

environments, and it takes older adults longer to process sounds. This is further compounded by 

the slowed information processing that occurs with advanced age. These effects can lead to 

mishearing conversations and/or responding illogically. Consequently, the communication 

abilities of 40% of older adults are impaired, which typically occurs when the severity of hearing 

loss reaches and surpasses a moderate level (Gates & Mills, 2005). That makes it quite difficult 

to socialize with others and can lead to isolation, which often ushers in depression and worsens 

social avoidance even more, deepening the depression (Monzani, Galeazzi, Genovese, Marrara, 

& Martini, 2008). Poor mental health has also been shown to have a significant negative relation 

with physical health. Researchers posit that negative affect can lead to suboptimal care of one’s 

health, which in turn worsens mental and physical health further (Hu, 2007; Hu & Gruber, 2008). 

Moreover, poor mental health has predicted poor health-related quality of life (Hu, 2007).  

Hearing loss affects a large proportion of older adults and can lead to many setbacks in social 

support, mental health, physical functioning, and general health, so intervention is necessary. 

Luckily, the psychosocial effects of hearing loss may be mitigated with treatment (e.g., hearing 

aids).  However, only 20% of eligible older adults choose to get hearing aids (Gates & Mills, 

2005). To encourage hearing aids among older adults, there is a need for research to elaborate on 
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the biopsychosocial effects of hearing loss and to better understand the association between 

hearing aids and quality of life. 

 Few researchers have studied the connection between hearing loss, social support, mental 

health, physical functioning, and general health, and most research has been conducted in the 

realm of audiology. While this work is an important foundation, the interaction between hearing 

loss and biopsychosocial factors argues for an interdisciplinary approach between audiology and 

clinical psychology.  Moreover, the competencies in the Pike’s Peak model of geropsychology 

training include the integration of biological, social, psychological, sensory, and behavioral 

health (Molinari, 2012), all essential when working with older adults with hearing loss.  When 

audiologists identify that older adults could benefit from hearing aids, clinical psychologists are 

well-equipped to discuss the pros and cons of this intervention and help motivate candidates to 

embrace the need for change. 

 Hearing loss has been associated with quality of life (here referred to as social support, 

mental health, physical functioning, and general health).  Some studies showed significant, 

positive correlations between hearing loss and depression (Cacciatore et al., 1999; Hidalgo et al., 

2009). Untreated hearing loss in another study had significant correlations with social, 

emotional, and communication dysfunction but not with depression (Mulrow et al., 1990). 

Marcus-Bernstein (1986) found less life satisfaction, poorer social support, and subjective health 

correlated with greater hearing handicap. Other researchers discovered adults with mild to 

moderate hearing loss were significantly more likely than adults with normal hearing to 

experience depression, anxiety, interpersonal sensitivity, and hostility. Those with hearing loss 

had significantly greater perceived hearing handicap, poorer quality of life, and less social, 

physical, and mental functioning (Gopinath et al., 2012; Monzani et al., 2008). Still more studies 
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have found poorer self-rated health significantly associated with worse hearing (Gopinath et al., 

2012; Hasson, Theorell, Wallén, Leineweber, & Canlon, 2011). Therefore, social support, mental 

health, general health, and physical functioning seem to be related to hearing loss. 

 Although it appears hearing loss is associated with quality of life, it is unclear if hearing 

aids improve the situation.  Some studies demonstrate a benefit to the social and emotional 

decrements of hearing loss after hearing aids are worn (Humes, Halling, & Coughlin, 1996; 

Humes, Wilson, Barlow, & Garner, 2002; Malinoff & Weinstein, 1989; Stark & Hickson, 2004; 

Vuorialho, Karinen, & Sorri, 2006). A few have shown that significant improvements in hearing-

related quality of life are maintained a few months to a year after getting hearing aids (Chou, 

Dana, Bougatsos, Fleming, & Beil, 2011). Goorabi, Hosseinabadi, and Share (2008) studied 

differences in depression between older adults without hearing loss, those with hearing loss who 

wear aids, and those with hearing loss who do not wear aids. Depression was highest in the 

group with hearing loss but no aids, followed by the group who wear aids, and then the group 

with normal hearing.  All groups’ depression levels were significantly different from each other. 

Cacciatore (1999) found similar results. Vuorialho et al. (2006) discovered significantly better 

self-reported health with hearing aid use, and Gopinath et al. (2012) found that quality of life 

improved at a 10-year follow-up with the use of hearing aids. Thus, there is evidence for 

improvements in social, mental, and general health with hearing aid use. 

 However, there is also evidence that hearing aids do not improve outcomes. Stark and 

Hickson (2004) found participants rated significantly poorer general health after hearing aid use 

and no improvement in quality of life. Similarly, Humes and Wilson (2003) saw no improvement 

in emotional or social effects of hearing loss with the use of hearing aids. Chou et al., (2011) also 
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reported no significant change in hearing-related quality of life with hearing aids. Inconclusive 

results argue for more research to better understand hearing aids’ association with quality of life. 

 The present study hopes to improve upon the models tested thus far by using a model of 

quality of life proposed by Puts et al. (2007). They conducted a qualitative study and interviewed 

older adults about the constructs that determine quality of life. The older adults believed that 

some of the most important were physical health, functional ability, mental health, and social 

support. Additionally, age, sex, education, chronic diseases, and hearing problems impacted 

quality of life. Income was also essential to quality of life because it provided the means to 

purchase the medications and medical aids needed to maintain good health. Finally, older adults 

were not allowed to participate if their cognitive abilities were impaired because it would affect 

their interview. Consequently, the current study plans to use general health, physical functioning, 

mental health, and social support as quality of life outcomes while potentially controlling for age, 

sex, medical comorbidity, education, income, and cognitive ability.  

One contribution to the current study that is different from prior models is the addition of 

a social support scale. Although research has analyzed the social effects of hearing loss, the 

construct most often used assesses the handicap participants feel in social interactions/situations 

as a result of their hearing loss. It does not measure different types of social support and their 

availability, which could indicate the quality of social support participants have. 

The importance of social support to mental health has been demonstrated in many 

studies.  Loneliness has been associated with depression and anxiety (Barg et al., 2006). Social 

support has a significant negative relation with psychological distress (Luo & Waite, 2011; 

Trask-Tate, Cunningham, & Lang-DeGrange, 2010). Less distress was facilitated by positive 

social support and participation in social activities in one of the studies (Luo & Waite, 2011).  
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Female participants in another study reported socializing improved their mental and physical 

health, specifically because their close friends provided them with emotional support (Aday, 

Kehoe, & Farney, 2006). Meaningful relationships have been associated with improved mental 

health in other studies as well (Adams, Sanders, & Auth, 2004; Bloor, Sandler, Martin, Uchino, 

& Kinney, 2006; Bosworth, McQuoid, George, & Steffens, 2002; Hays et al., 1998; Lynch et al., 

1999; Warren-Findlow, Laditka, Laditka, & Thompson, 2011). Importantly, positive perceptions 

of social support and feeling listened to predicted shorter remission time from depression in one 

study (Bosworth et al., 2002). Instrumental support (e.g., tangible support such as providing 

transportation or assistance with household chores) has been associated with greater well-being 

(Walls, 1992).  Additionally, it has accounted for part of the variance in life satisfaction (Cook, 

Black, Rabins, & German, 2000).  Informational support, or giving advice, has demonstrated a 

significant negative correlation with psychological distress (Percy, Gibbs, Potter, & Boardman, 

2009). Thus, adding a measure of different types of social support may provide a better picture of 

the effects of hearing loss on quality of social support, and therefore, quality of life. 

A second potential improvement to the models tested so far will be the addition of 

covariates. Previous studies have rarely controlled for the effects of age, health conditions, and 

other variables, yet research has suggested many variables might correlate with hearing loss 

(Mulrow et al., 1990). Several investigators have discovered hearing loss increases significantly 

with increasing age (Cacciatore et al., 1999; Hasson et al., 2011; Hidalgo et al., 2009). Sex is 

also discussed repeatedly in the hearing literature, with conflicting results. Some say it does not 

have an effect on hearing loss (Cacciatore et al., 1999; Vuorialho et al., 2006). Others have found 

men have more hearing problems than women (Gopinath et al., 2012; Hasson et al., 2011). Sex 

will be used as a covariate in this study because it may have an effect on the way men and 
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women report their social support and health. Vuorialho et al. (2006) reported men and women 

responded significantly differently on a measure of health-related quality of life, most notably on 

self-reported health. In regards to social support, relationships seem more important to females 

than males (Trask-Tate et al., 2010).  In one study, social support made up 18% of the variance 

in happiness for men and 23% for women (Antonucci & Akiyama, 1987). Women may be more 

amenable to sharing their feelings with a support system than men (Lindsey, et al., 2010). They 

often have bigger, more varied support networks than males, who mostly receive support from 

their spouses (Antonucci & Akiyama, 1987).  Female participants may experience greater access 

to and benefit from social support than males, potentially affecting their mental health and 

responses on social support measures.   

Hearing loss has also been associated with a greater number of health conditions (Hasson 

et al., 2011; Hidalgo et al., 2009). Gates and Mills (2005) specifically state hypertension, 

cardiovascular disease, myocardial infarctions, stroke, high cholesterol, and diabetes have all 

been connected to hearing loss. Furthermore, increased medical comorbidity is correlated with 

poorer mental health (Goulia et al., 2012; Hu, 2007; Hu & Gruber, 2008). More medical 

conditions often lead to greater assistance from and reliance on social support systems made up 

of friends and family (Abbott, Bettger, Hanlon, & Hirschman, 2012; Houser & Gibson, 2008; 

National Alliance for Caregiving and AARP, 2004). Given that older adults deal with more 

medical conditions as they age, controlling for medical comorbidity will illuminate the 

connection between quality of life and hearing loss after partialing out the variance from health 

conditions.  

Socioeconomic status (SES) has also been related to quality of life and hearing loss. SES 

includes income and education. Education has been protective of hearing (Cacciatore et al., 
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1999). This may be due to the white-collar office positions that those with higher education 

typically occupy, as opposed to the blue-collar jobs that may involve loud machinery. Similarly, 

perceived economic functioning among participants has had a significant negative correlation 

with perceived hearing handicap in a couple of studies (Hasson et al., 2011; Marcus-Bernstein, 

1986). Economic resources have been a significant predictor of hearing handicap, accounting for 

10% of the variance (Marcus-Bernstein, 1986).  Furthermore, low SES has been associated with 

poorer mental health in many studies (Goulia et al., 2012; SAMSHA, June, 26, 2008; 

Sriwattanakomen et al., 2010; Sun, Hilgeman, Durkin, Allen, & Burgio, 2009).  Poor physical 

functioning and general health is also correlated with low SES (Mishra, Ball, Dobson, & Byles, 

2004). That suggests people with less education may not know the best ways to maintain good 

physical health. Even if they are aware of good health practices, if they are of lower income, it 

may be difficult to maintain those practices (Bowen, 2009; Shankar, McMunn, & Steptoe, 2010). 

Finally, SES may have an impact on social support among older adults as well. Those of low 

SES may be embedded in support networks of similar SES, making receipt of social support 

difficult due to limited means throughout the network. In comparison, high SES older adults may 

have larger support networks with equivalent SES and so have more support available to them 

(Van Groenou & Van Tilburg, 2003). SES will be a covariate in this analysis, given the influence 

it may have on social support, mental health, physical functioning, and general health, and its 

association with hearing loss. 

Often related to SES, rural or urban location may have its own influence on quality of 

life. Rural residents have been found to have significantly more health problems, less social 

support, increased depression, and poorer quality of life than urban residents (Dong & Simon, 

2010; Sjölund, Nordberg, Wimo, & von Strauss, 2010; Zhou et al., 2011). However, other 
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studies have found rural older adults have better quality of life than their urban counterparts, and 

income may explain the seemingly contradictory results (Lucchetti, Corsonello, & Gattaceca, 

2008; Van Minh, Ng, Byass, & Wall, 2012). In one study, rural older adults had distinct 

outcomes among themselves, dependent upon whether or not they were high or low income. The 

lower income rural subjects had more depression, worse health, and poorer quality of life than 

the higher income rural subjects (Chen et al., 2012). Relatedly, a study done in rural Vietnam and 

rural Indonesia suggested a strong influence of income. Vietnamese who were in the 2
nd

-5
th

 

quintiles of income were seven times more likely to have better quality of life than those in the 

1
st
 quintile (i.e., poorest). Similarly, Indonesians in the highest quintiles were three times more 

likely to have superior quality of life (Van Minh et al., 2012). The same results were found in an 

Italian study, where the rural subjects were financially more secure than the urban subjects. In 

addition to income, the researchers elaborated that the rural subjects likely were more satisfied 

with their lives because of other environmental factors. Specifically, the rural subjects were 

exposed to significantly less crime, traffic, pollution, and noise while at the same time having 

access to greater quality of health care. Additionally, they had more friends, trusted their family, 

friends, and neighbors significantly more, and saw them more often than the urban subjects did 

(Lucchetti et al., 2008). Rather than having access to fewer resources and social isolation, as is 

sometimes the case for rural residents, these rural subjects had the opposite, and so their rural 

location did not matter. 

Given these environmental factors, it is also possible that some older adults might prefer 

rural living even if their incomes are low. Copestake, Guillen-Royo, Chou, Hinks, and Velazco 

(2009) found exactly that. Rural subjects had greater quality of life and felt more fulfilled 

because they had close ties to their families and lived in a safer, cleaner area than their urban 
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counterparts. Furthermore, the urban subjects had loftier economic goals that were difficult to 

achieve and therefore led them to be unhappier. Thus, it seems that rather than being directly due 

to rural or urban location, quality of life may be better determined by income and/or 

environmental factors.  

Rural and urban location may not distinguish hearing ability either. Although there has 

not been much research comparing rural and urban older adults’ hearing, the research that has 

been done has not demonstrated a definitive advantage or disadvantage for location. One study 

found rural older adults had better hearing than urban older adults (Woo et al., 2008), while two 

others found rural older adults had poorer hearing than urban older adults (Fujiwara et al., 2003; 

Sjölund et al., 2010). However, Fujiwara et al. (2003) noted that when age and other factors were 

controlled, there was no longer a significant difference in hearing ability between locations. 

Similarly, Sjölund et al. (2010) speculated that the difference in hearing abilities was due to the 

rural older adults’ farming profession with loud machinery, rather than location per se. The study 

did not have a very reliable or valid way of determining hearing loss, however; it was done by 

observing that the older adult could not hear the interviewer’s voice, even with a hearing aid. It is 

possible that an interviewer had a quiet voice and would not have been intelligible to people with 

normal hearing. Without objective criteria, it is hard to determine whether someone has notable 

hearing loss. Thus, it is unclear whether rural or urban location has an association with hearing 

loss. 

Given the rural/urban research on hearing and quality of life, it is possible that 

rural/urban location should be considered as a covariate. However, as location did not have 

strong, consistent results in any of the research reviewed, it is also possible that significant 

findings were due to other variables, such as environmental factors, or income, which is already 
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being included as a covariate. Like the other potential covariates, rural/urban location will be a 

covariate during data analysis if it has a low correlation with the other covariates; adding 

covariates that do not explain much additional variance in quality of life, above and beyond the 

other covariates, will introduce more error into the model and decrease power. 

Finally, cognitive impairment has demonstrated an association with hearing loss and 

quality of life.  Hearing loss has been significantly correlated with cognitive impairment 

(Cacciatore et al., 1999; Hidalgo et al., 2009; Lin, 2011; Valentijn, 2005). Some have speculated 

hearing loss may lead to dementia, and it is at least confounded with cognitive function (Gates & 

Mills, 2005). There are several theories about the mechanism of the relation between cognition 

and hearing. One is that overall neuronal degeneration with aging affects both auditory and 

cognitive processes. Another proposes that cognitive decline leads to perceptual decline. A third 

posits perceptual loss leads to cognitive decline, and a fourth speculates that poorer perceptual 

ability results in decreased cognitive performance (Arlinger, Lunner, Lyxell, & Pichora-Fuller, 

2009).  

Several researchers refer to the last theory as the information degradation hypothesis, 

which speculates that if older adults find it difficult to hear, their cognitive resources are 

allocated to perception (i.e., struggling to hear), leaving fewer cognitive resources for other 

mental processes needed to understand what they hear (Lin, 2011; Pichora-Fuller, 2003). 

Comprehending speech, for example, requires good working memory that can keep all the words 

in a sentence in mind, while considering the context in order to interpret meaning (Pichora-

Fuller, 2003). If older adults are concentrating on hearing, they will have less mental capacity to 

engage in remembering and analyzing. Another practical illustration of the information 

degradation hypothesis is the completion of neuropsychological testing, during which older 
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adults with hearing loss may have trouble understanding what is said to them. They may hear 

incorrectly and then respond inappropriately, leading to lower scores than they would have 

otherwise gotten if they had heard correctly.  Pichora-Fuller (2003) cites a few studies that 

illustrated this scenario. One found that subjects who had cognitive impairment and hearing loss 

had worse performance than those with cognitive impairment but no hearing loss. Another found 

much smaller differences between subjects with normal hearing and those with hearing loss on 

the Montreal Cognitive Assessment when items that required hearing were removed from the 

scoring. Tellingly, about one third of dementia diagnoses are incorrect when people do not wear 

hearing aids (Arlinger et al., 2009). When older adults were given cognitive tests without hearing 

aids, they did significantly better when they were given hearing aids and re-tested three months 

later (Pichora-Fuller et al., 2013). For this reason, it is recommended that visual cognitive 

assessments be used with older adults who have hearing loss (Pichora-Fuller, 2003).  

In regards to quality of life, cognition has demonstrated a positive correlation with social 

support among older adults (Hughes, Andel, Small, Borenstein, & Mortimer, 2008; Seeman et 

al., 2011; Shouse, Rowe, & Mast, 2013).  Cognition has acted as a significant predictor of social 

network size and accounted for a significant portion of its variance in one study (Shouse, Rowe, 

& Mast, 2013). Furthermore, better quality social support has been associated with better 

cognitive functioning (Holtzman et al., 2004; Seeman et al., 2011).  

Mental health and cognition have also demonstrated a positive correlation (Leggett, Zarit, 

Hoang, & Nguyen, 2013). The constructs have been investigated in a variety of ways. Some 

researchers have compared late-onset depression to early-onset depression in older adults and 

discovered that the former is associated with greater loss of hippocampal volume and cognitive 

decline, while the latter is not, which supports the theory that late-onset depression is actually 
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caused by the neural and structural changes in the brain that started the cognitive decline (Sachs-

Ericsson et al., 2013).  Others have focused on the lack of attention and poorer cognitive 

functioning that occurs with depression or anxiety (Bunce, Tzur, Ramchurn, Gain, & Bond, 

2008). Mental health has been studied with physical health as well, showing a negative relation 

between cognition and depression as well as number of chronic medical conditions (Ayotte, 

Allaire, & Whitfield, 2012). One theory has proposed a type of cerebrovascular disease causes 

the neurological problems that spur depression (Sachs-Ericsson et al., 2013). Cerebrovascular 

disease and depression have been significantly correlated with poor cognition, as have stroke and 

depression (Leggett et al., 2013). Cerebrovascular disease, hypertension, and obesity have been 

associated with vascular dementia. Similarly, heart problems and stroke have been related to 

Alzheimer’s disease and vascular cognitive deficits (Greenlund, Keenan, Clayton, Pandey, & 

Hong, 2012). Poor cognitive abilities have also been associated with poorer health behaviors that 

can further exacerbate health conditions (Feil, Zhu, & Sultzer, 2012). On the other hand, taking 

care of one’s health by engaging in more vigorous physical activity is significantly correlated to 

better cognitive performance (Kerr et al., 2013).  

A final reason for including cognition as a covariate is that cognitive deficits might make 

it difficult for participants to recall and evaluate their social support, mental health, physical 

functioning, and general health accurately, leading to faulty data. This may be the reason that 

some (Stark & Hickson, 2004) did not see improvements on quality of life after hearing aid use, 

because the measure used asks subjects to remember the past month. Recalling four weeks can 

be quite taxing on older adults with cognitive decrements, so they may not recognize changes in 

their overall well-being. Due to its association with hearing loss and quality of life, cognition 

will be a covariate in this analysis.  
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In summary, research to date has demonstrated hearing loss among older adults is related 

to social support, mental health, physical functioning, and general health (i.e., quality of life). 

There is some evidence for better quality of life with hearing aids, but other studies indicate 

worse quality of life with hearing aids. More research is needed to understand the constructs 

associated with hearing aids. As such, the current investigation strives to add to the literature by 

taking an interdisciplinary approach between audiology and clinical psychology and proposes a 

more detailed model of the factors that are involved in the relation between hearing loss and 

quality of life. Figure 1 illustrates the model to be tested.           

           

 Figure 1. Conceptual Model. This model shows the primary association of interest between 

hearing and quality of life, as indicated by the thick arrow. It also includes the role of the 

covariates, which may be associated with hearing as well as quality of life, and thus explain 

some of those constructs’ variance. The lighter arrows show that they are not the main variables 

of interest.  

                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

First, to understand the association of hearing aids with quality of life, there will be three 

groups of older adults who have: 1) normal hearing, 2) hearing loss with hearing aids, and 3) 

hearing loss without aids. This way, the group with normal hearing acts as a control to assure the 

quality of life of hearing aid users and nonusers can be differentiated from the quality of life of 
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older adults with normal hearing. Among older adults with hearing loss, hearing aid use may be 

positively associated with quality of life. However, hearing aid users may still have poorer 

quality of life as compared to older adults with normal hearing. Without a group with normal 

hearing, there would be no way to determine if this is the case. If older adults who use hearing 

aids have poorer quality of life than older adults with normal hearing, or equivalent quality of 

life to the group that does not wear hearing aids, this may indicate hearing aid use does not 

resolve all of the problems older adults encounter due to hearing loss. It may point to a need to 

examine hearing aid technology and strive for improvements. Alternatively, if older adults 

recently acquired hearing aids, they may not have had an opportunity to adjust to them and to 

realize changes in their everyday lives. That may be reflected in their quality of life ratings. 

Poorer quality of life may also indicate inconsistent usage of hearing aids by older adults (e.g., a 

few hours a day). If this is the case, strategies to encourage more consistent use among older 

adults might be considered. Increased usage might change quality of life ratings. Finally, the 

severity of hearing loss may affect quality of life ratings (e.g., those with mild hearing loss may 

not experience a difference in quality of life compared to those with normal hearing). The 

likelihood of each of these possibilities can be studied by examining descriptive statistics for the 

groups and observing whether patterns are suggested in the results that could be studied in future 

research.  

There will be two main hypotheses and four secondary hypotheses in this investigation.  

Hypothesis 1: Older adults with normal hearing will have significantly better quality of 

life than those with hearing loss who use hearing aids. 

Hypothesis 2: Those with hearing loss who use hearing aids will have significantly better 

quality of life than those with hearing loss who do not use hearing aids. 
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 The secondary hypotheses are meant to replicate past research and the seemingly robust 

finding that subjective hearing loss negatively affects social and emotional situations, as 

measured by the social and emotional subscales of the Hearing Handicap Inventory for the 

Elderly (HHIE) (Chou et al., 2011; Humes et al., 1996; Humes et al., 2002; Malinoff & 

Weinstein, 1989; Monzani et al., 2008; Mulrow et al., 1990; Stark & Hickson, 2004; Vuorialho 

et al., 2006). In essence, the HHIE is disease-specific and may be better at identifying the 

correlates of hearing loss than general quality of life measures such as the SF-36 (Mulrow et al., 

1990; Stark & Hickson, 2004). If the main hypotheses are not supported, it is thought that these 

hypotheses will be. The two subscale scores of the HHIE will act as outcome variables for the 

secondary hypotheses. 

Hypothesis 3: Older adults with normal hearing will have significantly less hearing 

handicap due to the emotional effects of hearing loss than those with hearing loss who use 

hearing aids. 

Hypothesis 4: Those with hearing loss who use hearing aids will have significantly less 

hearing handicap due to the emotional effects of hearing loss than those with hearing loss who do 

not wear hearing aids.  

Hypothesis 5: Older adults with normal hearing will have significantly less hearing 

handicap due to the social effects of hearing loss than those with hearing loss who use hearing 

aids. 

Hypothesis 6: Those with hearing loss who use hearing aids will have significantly less 

hearing handicap due to the social effects of hearing loss than those with hearing loss who do not 

use hearing aids. 
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A MANCOVA will be conducted for the two hypotheses. The independent variable will 

consist of three categorical groups, those with: 1) normal hearing, 2) hearing loss with hearing 

aids, and 3) hearing loss without hearing aids.  The four dependent variables of interest for the 

main hypothesis will be social support, physical functioning, general health, and mental health. 

These four constructs were chosen to characterize quality of life based on Puts et al.’s (2007) 

research model. The MANCOVA will create one dependent variable (i.e., quality of life) that is a 

combination of the four dependent variables and determine whether there is a significant 

difference between the groups on that combined variable. Pearson correlations between each of 

the potential covariates (i.e., age, sex, medical comorbidity, education, income, cognition, and 

rural/urban location) and each of the dependent variables will determine which covariates have 

significant relations and should be included in the analysis. Further, if significant covariates are 

significantly associated with each other, only the covariate with the stronger correlation with the 

dependent variable will be used. The analysis of the secondary hypothesis will be conducted in 

the same way. The two dependent variables of the secondary hypothesis are the separate totals of 

the emotional effects and social effects of perceived hearing handicap.   

These hypotheses will be tested using multivariate analysis of covariance (MANCOVA) 

because MANCOVA makes use of the multivariate environment. Although regression would 

allow the comparison of the three hearing groups by using effect coding, it would have to be 

carried out four times to determine how hearing group predicts each of social support, physical 

functioning, general health, and mental health. This would create an inflated Type I error 

problem and would not combine the four constructs together. Thus, the consumer of the 

information would have to theoretically accept the possibility that all of these constructs, if 

forced together, should demonstrate quality of life. When using MANCOVA, on the other hand, 
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all of these variables could be analyzed together as a whole (i.e., quality of life), rather than 

simply examining each of them separately, as in regression. To look at the four variables in 

combination, a theoretical and empirical rationale must exist. Quality of life has been studied as 

a model with the components of physical health, functioning, mental health, and social support 

(Puts et al., 2007). These constructs have been discussed by others as making up quality of life as 

well (Hooyman & Kiyak, 2011). The benefit of the multivariate environment gives MANCOVA 

an added incentive over regression. It may be that the combination of social support, physical 

functioning, general health, and mental health creates a significant difference between the groups 

that each construct separately would not demonstrate. Thus, a richer conclusion will potentially 

be drawn from the same data using MANCOVA than would be possible using regression. 

Nevertheless, there are disadvantages to using MANCOVA. The hearing variable cannot 

be used as a continuous variable, as it could in regression; a continuous variable could account 

for severity of hearing loss. However, in this case, the group with hearing aids were tested for 

hearing loss without their hearing aids in, so using hearing as a continuous variable would not 

accurately reflect the optimal levels of hearing participants had available to them on a daily 

basis. Second, although MANCOVA will analyze which hearing groups are significantly 

different from the others, it will not determine which dependent variables are good or poor 

discriminators. Third, the dependent variables must be moderately correlated to achieve the most 

power from the analysis (more about this in the methods section). They should each also make 

up more of the explanatory variance in the model; if not, the analysis loses power with additional 

dependent variables. Despite these disadvantages, the benefits of the multivariate environment 

make MANCOVA desirable for this study. It is hoped that MANCOVA analyses will lead to 

better understanding of older adults with hearing loss and the quality of life associated with using 
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hearing aids so that health professionals can more confidently guide older adults in deciding 

upon hearing rehabilitation options in hopes of improving their quality of life. 
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CHAPTER 2 

METHOD 

Participants and Procedures 

 One hundred participants 60 years and older were recruited through hearing screenings 

that were advertised in local newspapers and on television. The screenings were conducted in 

Tuscaloosa, AL at the University of Alabama Speech and Hearing Center and at public health 

departments in surrounding rural counties. Clients of the Speech and Hearing Center were also 

recruited. The sample consisted of three groups; 30 participants had normal hearing, 33 

participants had hearing loss but did not wear hearing aids, and 37 participants had hearing loss 

and wore hearing aids. A priori power analyses predicted a total sample of 60 would generate .83 

or .99 power with a moderate or large effect size, respectively. A total sample of 80 would 

achieve .95 and .99 power. Finally, with a small effect size, a total sample of 381 was needed 

(Faul, Erdfelder, Lang, & Buchner, 2007). Large, medium, and small f
2
 effect sizes for 

MANOVA/MANCOVA are generally .35, .15, and .02 (Cohen, 1988). According to a meta-

analysis of hearing aid outcome studies, a very large effect size was expected (Robey & 

Dalebout, 1998). The G*Power computer program was used to calculate post hoc effect sizes and 

power, using the typical value of α = .05, three groups, four response variables, and the 

appropriate effect sizes for the analyses (Faul, Erdfelder, Lang, & Buchner, 2007).  

 The study was approved by the University of Alabama Institutional Review Board, and 

participants completed informed consent.  Measures were administered by research assistants. 

Hearing loss was established in both ears by an audiologist who used pure tone audiometry and a 
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Madsen Astera audiometer in a sound-treated booth at the Speech and Hearing Center or a 

MAIC042 audiometer at off-campus sites with ambient noise maintained at less than 47 

dBSPLC. Hearing thresholds were tested at frequencies of 250 Hz, 500 Hz, 1,000 Hz, 2,000 Hz, 

and 4,000 Hz using Eartone 3A insert earphones. Normal hearing was classified as -10-25 dB, 

mild hearing loss as 26-40 dB, moderate as 41-55 dB, moderately severe as 56-70 dB, severe as 

71-90 dB, and profound as 91+ dB (Martin & Clark, 2012). Participants who wore hearing aids 

were tested without their hearing aids. For the MANCOVA analysis, participants were assigned 

to normal hearing or hearing loss without aids groups based on the pure-tone average (PTA) of 

their five hearing thresholds in the worse ear. Other studies have also used the average of all the 

frequencies and the worse ear (Bertoli, Probst, & Bodmer, 2011; Gopinath, McMahon, 

Rochtchina, & Mitchell, 2009; Gopinath, McMahon, Rochtchina, Karpa, & Mitchell, 2010; 

Hidalgo et al., 2009; Thodi et al., 2013; Torre, Moyer, & Haro, 2006). If participants had the 

same hearing thresholds in both ears, the right ear was used, which has been done in hearing 

research (Nondahl et al., 2012). Participants received $25 for completing the study. 

Measures 

Sociodemographics 

Participants were asked to answer demographic questions about their age, sex, 

race/ethnicity, perceived income inadequacy, and education (see Appendix). Rural/urban 

location was established by using the U.S. Census Bureau’s American Fact Finder to search for 

the address where they live. The system classifies a specific location as urban or metropolitan, 

and if it does not state either of those, it is considered a rural area (United States Census Bureau, 

2013). Participants were also asked whether or not they wear hearing aids, if so, for how long (in 

years), and how many hours per day they use them. Hearing aid use has not been collected in a 
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consistent fashion across studies, with some asking subjects for an uncued recall of the number 

of hours they use their aids per day or per week, others asking subjects to choose among varying 

hourly increments per day  or per week (e.g., < 1 hour, 1-4 hours, 4-8 hours, 8-16 hours) and 

others asking subjects to choose among verbal descriptors (e.g., most days, some days) (Bertoli 

et al., 2009; Gopinath et al., 2011; Humes & Halling, 1996; Mulrow, Tuley, & Aguilar, 1992; 

Saunders & Jutait, 2004; Taubman, Palmer, Durrant, & Pratt, 1999). Given the inconsistency, 

audiologists consulted together for the purposes of this study and generated a scale that gives 

subjects four choices with hour ranges per day. The audiologists decided on a lower cut-off of 

two hours because a cut-off of one hour is effectively the same as not wearing hearing aids. Two 

hours gives a better sense of hearing aid use. 

Perceived income inadequacy was collected because it has demonstrated superiority over 

inquiries about household income in predicting poor mental health. Furthermore, measurements 

of household income do not include debts, assets, post-retirement earnings, savings, and benefits, 

which also affect financial viability.  Finally, people with similar incomes may perceive different 

degrees of financial strain (Sun et al., 2009). Thus, perceived income inadequacy was selected 

over household income as a more accurate assessment of financial status. It was measured with 

the question, “How hard is it for you to pay for the very basics like food, housing, medical care, 

and heating?” Participants selected their answers from a Likert scale; 1=not difficult at all, 2=not 

very difficult, 3=somewhat difficult, 4=very difficult. 

Continuous Visual Memory Test (CVMT) 

 Cognition was assessed with the CVMT. Typical cognitive screening measures (e.g., 

Montreal Cognitive Assessment) require correctly hearing stimuli in order to provide an accurate 

response. As participants might not be able to hear adequately, the typical cognitive screener 
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might provide inaccurate assessments of cognitive function. The CVMT is a visual memory test, 

so it does not rely on hearing and might be more accurate. The CVMT consists of 112 cards that 

contain one of 70 different designs. Seven designs are repeated seven times throughout 

administration of the acquisition task, which is intended for encoding the designs in participants’ 

memories. Six designs are considered distractors to the seven repeated designs; they are similar 

to the seven designs. Participants are presented with each design for two seconds and must 

verbalize whether the design is new to them (i.e., “new”) or is one they have already seen (i.e., 

“old”). They must try to remember as many designs as they can so they can complete this task. 

After a 30 minute delay, participants are presented with seven cards that each has seven designs 

drawn on them. Six of the seven designs were only presented once during the acquisition task. 

Participants are asked which design appeared seven times. Finally, to ensure participants’ visual 

perception is intact, they are presented with a target design and asked to point out which of seven 

designs on another card is the same as the target design. This procedure is repeated seven times. 

Total scores on the CVMT represent the number of correct “old” responses added to the number 

of correct “new” responses. Delayed Recognition scores are determined by summing the total 

number of correct delay responses, up to a maximum of six (Trahan & Larrabee, 1999). Only the 

delay score will be used in this analysis because it measures delayed memory, which is more 

demanding than immediate memory (i.e., Total score). Thus, it will provide a measure of the 

range of cognitive ability among participants. The score will be used as a scale, with the highest 

score indicating the best cognition and the lowest score indicating the poorest cognition.  

 The CVMT has been used to test the cognitive abilities of normal functioning adults as 

well as those with traumatic brain injuries, cerebrovascular lesions, amnesia, and Alzheimer’s 

disease (Krishnan & Donders, 2011; Larrabee, Trahan, & Curtiss, 1992; Strong & Donders, 



 

23 

 

2008; Trahan & Larrabee, 1999; Trahan, Larrabee, & Quintana, 1990). Among patients with the 

aforementioned conditions, the CVMT has demonstrated significantly poorer memory for them 

in comparison to control subjects of equivalent ages (Trahan & Larrabee, 1999). It has 

distinguished between older and younger adults, showing that older adults have significantly 

poorer memory than younger adults (Trahan et al., 1990). Factor analysis on a sample of 92 

cognitively normal adults 18-61 years old who completed the CVMT and other intellectual 

assessments to establish construct validity has shown that the Delayed Recognition Task loads 

onto a visual memory factor (.68) (Trahan & Larrabee, 1999). The CVMT demonstrated a 

significant, positive correlation with the Full Scale IQ, Block Design, and Meier Visual 

Discrimination Test, which suggests it is a good measure of overall cognition and visual 

perception (Snitz, Roman, & Beniak, 1996). Split-half reliability has also been good, with 

coefficients ranging from .80-.98, and test-retest reliability over a seven day period yielded a 

correlation of .76 for the delayed recognition task. Finally, the CVMT has been effective at 

testing people who have a range of education (Trahan & Larrabee, 1999). 

Charlson Comorbidity Index 

The Charlson Comorbidity Index (see Appendix) has been used to document medical 

comorbidity among older adults with a variety of mental and/or physical health conditions 

(Millán‐Calenti et al., 2011; Min et al., 2011; Morghen et al., 2011; Wajnberg, Ornstein, Zhang, 

Smith, & Soriano, 2013; Wright et al., 2009). The index is a list of medical conditions that are 

weighted based on the seriousness of the disease (i.e., higher weight = more serious disease) 

(Charlson, Pompei, Ales, & MacKenzie, 1987). Some of the medical illnesses include heart 

problems, lung disease, dementia, diabetes, cancer, and AIDs (Moses, 2013).  The index has 

been studied more than other measures of morbidity and has been found appropriate for research 
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in community settings. Furthermore, it is superior to simple disease counts, because the latter are 

variable and therefore difficult to compare across studies (Huntley, Johnson, Purdy, Valderas, & 

Salisbury, 2012).  The Charlson has demonstrated good intra-and inter-observer reliability 

ranging from .88-.93 (Bernardini, Callen, Fried, & Piraino, 2004; Nesic et al., 2012). Test-retest 

reliability was found to have a correlation of .94 after seven to eight months, and validity was 

demonstrated with significant correlations ranging from .29-.35 in comparison with number of 

hospitalizations, medications, and laboratory studies. Additionally, a significant correlation of 

.63 between the Charlson and a comorbidity questionnaire demonstrated construct validity (Katz, 

Chang, Sangha, Fossel, & Bates, 1996). Finally, another study showed a significant correlation 

of .4 between the Charlson and weighted disease counts (Liu, Domen, & Chino, 1997). 

Medical Outcomes Study (MOS) Social Support Survey 

 Social support was measured with the MOS Social Support Survey (see Appendix). It has 

been used with subjects of various races and ethnicities to measure the association between 

social support and mental health, chronic illness, cancer, and quality of life (Ashing-Giwa & 

Rosales, 2013; Baigi, Hildingh, Virdhall, & Fridlund, 2008; Cumming, Cadilhac, Rubin, Crafti, 

& Pearce, 2008; Queenan, Feldman-Stewart, Brundage, & Groome, 2010; Surkan, Peterson, 

Hughes, & Gottlieb, 2006).  It consists of 19 items that evaluate how often participants receive 

four types of social support, if they need them: tangible support (four items), affectionate support 

(three items of love and affection), positive social interaction (four items about doing 

entertaining things with others), and emotional/informational support (8 items). Examples 

include, “Someone to help with daily chores if you were sick,” “Someone who hugs you,” 

“Someone to have a good time with,” and “Someone to confide in or talk to about yourself or 

your problems.” Each item is rated on a five-point scale from “none of the time” to “all of the 
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time.”  Higher ratings indicate better support. The scale is short and easy to understand.  In the 

scale development sample of almost 3000 adults over the age of 18 with at least one of four 

chronic health conditions, each type of social support scale demonstrated good convergent 

validity within its items, ranging from .8-.9. Each subscale had good discriminant validity from 

the other subscales, described as correlating two standard errors less. The full scale also 

discriminated well from measures of mental and physical health. Internal consistency for each of 

the subscales and the total scale were between .91 and .97 (Sherbourne & Stewart, 1991). It 

demonstrated good internal consistency (Cronbach Alpha=.9-.97), and its four factor structure 

was acceptable after factor analysis (Robitaille, Orpana, & McIntosh, 2011). Another sample of 

rural, chronically ill older adults from rural Appalachia indicated good Cronbach alphas of .91 or 

.93 for the four types of social support and the total social support scale. The MOS also had good 

discriminant validity because it was not significantly correlated with measures of physical health 

and functioning (Theeke, Goins, Moore, & Campbell, 2012).  The total score was used in this 

analysis, and the Cronbach alpha coefficient for the scale was .95 in the current study. 

Short Form-36 (SF-36) Health Survey 

The Short Form-36 (SF-36) Health Survey was used to measure quality of life. It has 

been shown to be a good measure of broad health among older adults in a variety of settings, 

including the community (Haywood, Garratt, & Fitzpatrick, 2005).  It has also been studied 

among adults with an array of health conditions, including heart disease, hypertension, diabetes, 

lung disease, mental illness, and chronic pain (Hand, Richardson, Letts, & Stratford, 2010; Lera, 

Fuentes-García, Sánchez, & Albala, 2013; Meng, King-Kallimanis, Gum, & Wamsley, 2013; 

Russo et al., 1998; Strand, Dalgard, Tambs, & Rognerud, 2003). It consists of a series of 36 

questions that measure various aspects of health and offers categorical answer choices. The eight 
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areas it evaluates are bodily pain, vitality, general health, mental health, physical functioning, 

social functioning, role-emotional, and role-physical health. Each area is rated on a scale of 0-

100, where higher scores are better. The SF-36 has a high level of psychometric support among 

measures of quality of life in older adults (Halvorsrud & Kalfoss, 2007). Internal consistency has 

ranged from .7-.96 (Halvorsrud & Kalfoss, 2007; Haywood et al., 2005; Mishra et al., 2011). 

Factor analysis has supported use of the eight domains, and they have demonstrated evidence of 

predictive validity, discriminant validity, and construct validity (Haywood et al., 2005). 

Furthermore, some of the eight subscales are quite effective as stand-alone scales. In one study, 

all items in a scale correlated significantly with other items in the same scale and significantly 

discriminated from items in other scales. The inter-item consistency was higher than 0.4 for each 

scale (Bartsch et al., 2011). An ideal range for the mean inter-item correlation is .2-.4 (Pallant, 

2007). Given the subscales’ good psychometrics, the total scores for the physical functioning, 

general health, and mental health subscales were used as three of the four dependent variables in 

these analyses. 

Physical functioning was measured with the physical functioning scale of the SF-36. 

Physical functioning questions ask how limited subjects are when doing a certain activity (e.g., 

climbing several flights of stairs) on a typical day and ask for a rating of “limited a lot,” “limited 

a little,” or “not limited at all.” The scale’s internal consistency has ranged from .80-.98 (Bartsch 

et al., 2011; Lera et al., 2013; McPherson & Martin, 2013; Meng et al., 2013; Russo et al., 1998). 

Test-retest reliability has ranged from .75 to .98 (McPherson & Martin, 2013). It has been 

effective in measuring differences in health with advancing age and passage of time (Ware et al., 

1995). It has also demonstrated a perfect correlation with a physical construct (i.e., 1.00) and 

correlations with a physical health factor, ranging from .61 to .78 (Lera et al., 2013; McHorney, 
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Ware, & Raczek, 1993; Tunis, Croghan, Heilman, Johnstone, & Obenchain, 1999).  One study 

compared the scale to a measure of physical functioning and disability for older adults. The two 

correlated significantly at the .88 level (Hand et al., 2010). Another study found a significant .66 

correlation between the physical functioning scale and the physical domain of a measure of heart 

disease health-related quality of life (Nakajima, Rodrigues, Gallani, Alexandre, & Oldridge, 

2009). In a study of community-dwelling elderly who were considered high functioning, 

although they had experienced at least one fall in the past two years, the physical functioning 

scale demonstrated convergent validity (i.e., -.70 and .75) with physical therapy tests of physical 

performance (Bohannon & DePasquale, 2010). Its discriminant validity has been supported by 

comparing it to the mental health subscale of the SF-36, and finding a low correlation of .12 

(Meng et al., 2013). In the current study, the Cronbach alpha coefficient was .91. 

Another scale with good psychometric properties is the general health scale. An example 

of a general health question is “In general, would you say your health is . . . Excellent, Very 

good, Good, Fair, or Poor?”  Like the physical functioning scale, it has had the ability to identify 

declines in health with the passage of time and distinctions in status among chronic health 

conditions (Ware et al., 1995). The scale’s internal consistency has ranged from .60-.89 (Lera et 

al., 2013; McPherson & Martin, 2013; Meng et al., 2013; Russo et al., 1998). Test-retest 

reliability has been found to be .82 (Russo et al., 1998), and has been as high as .93 (McPherson 

& Martin, 2013). In factor analysis, general health has loaded onto a physical health factor at the 

.45 level and a mental health factor at the .49 level. Similarly, the scale had a .61 correlation with 

the mental component score and a .58 correlation with the physical component score (Lera et al., 

2013). However, another analysis demonstrated a higher correlation between the general health 

scale and a physical factor (i.e., .68) than between the general health scale and the mental health 
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factor (i.e., .32) (McHorney et al., 1993). Regardless, the scale appears to evaluate both physical 

and emotional health. Finally, one study compared the general health scale to another scale’s 

physical impact score, which was designed to measure the impact of coronary disease on 

patients’ everyday lives. It found a significant negative correlation of -.55 between the two, 

owing to the fact that higher scores are better on the SF-36 general health scale and worse on the 

other measure (dos Santos et al., 2011). A significant negative correlation, then, means the two 

are measuring similar constructs. In the current study, the Cronbach alpha coefficient was .74. 

Although the general health scale measures some aspects of mental health, the mental 

health index of the SF-36 is a valid and reliable measure of only emotional health. McHorney et 

al. (1993) showed the index has the ability to distinguish between serious and minor 

psychological conditions. An example of a mental health question is “Have you been a very 

nervous person . . . All of the time, Most of the time, A good bit of the time, Some of the time, A 

little of the time, or None of the time?” Internal consistency for the scale has ranged from .75-.86 

(Friedman, Heisel, & Delavan, 2005; Lera et al., 2013; Meng et al., 2013; Russo et al., 1998; 

Strand et al., 2003). Test-retest reliability has ranged between .52 and .92 (McPherson & Martin, 

2013; Russo et al., 1998). Convergent validity has been found with a .78 correlation between the 

mental health index and the emotional domain of the MacNew Heart Disease Health-Related 

Quality of Life Questionnaire (Nakajima et al., 2009).  Another study found a significant -.60 

correlation between the mental health index and the depression and anxiety scales of the Brief 

Psychiatric Rating Scale because higher scores on the latter are equivalent to lower scores on the 

former (Russo et al., 1998). Compared to the Symptom Check Lists (SCL) that measure 

psychological distress, the mental health index had significant negative correlations of -.76 and -

.78, again because higher scores are better for the mental health index but worse for SCL (Strand 
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et al., 2003). The mental health index has demonstrated discriminant validity with SF-36 

subscales that measure aspects of physical health, correlating at the .12 level with physical 

functioning and at the .27 level with role limitations due to physical health (Meng et al., 2013). 

Friedman et al. (2005) discovered the index had a criterion validity of 0.837 when compared to 

the Mini-International Neuropsychiatric Interview Major Depressive Episode (MINIMDE) 

module, a diagnostic interview similar to the SCID. The researchers also found a sensitivity of 

78.7%, and a specificity of 72.1% for the mental health index. In the current study, the Cronbach 

alpha coefficient was .83. 

Hearing Handicap Inventory for the Elderly (HHIE) 

The HHIE was used to measure difficulties in emotional and social situations as a result 

of subjective perception of hearing problems. It has been used to study the association between 

the effects of hearing loss and quality of life, social support, mental health, medical conditions, 

and economic factors (Kelly-Campbell & Atcherson, 2012; Marcus-Bernstein, 1986; Oberg, 

Lunner, & Andersson, 2007). It has also been used to study the severity of the social and 

emotional effects of hearing loss before and after receiving interventions (Lundberg, Andersson, 

& Lunner, 2011; Thorén et al., 2011).  Additionally, it has been used to study older adults’ 

perception of their own hearing handicap versus the perception of their handicap by others 

(Anderson, Dancer, & Durand, 1990; Newman & Weinstein, 1986).  

Thirteen questions on the HHIE are devoted to emotional effects and twelve questions to 

social effects of hearing loss. Answer choices are yes, sometimes, and no, with respective point 

values of 4, 2, and 0. A total score that combines emotional and social questions is summed and 

may range from 0-100 (Ventry & Weinstein, 1982).  A higher score indicates greater 

impairments due to hearing loss (Oberg et al., 2007).  Only the emotional and social subscale 
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totals were used in this analysis. An example of an emotional question is, “Does a hearing 

problem cause you to feel ‘stupid’ or ‘dumb’?” An example of a social question is, “Does a 

hearing problem cause you to avoid groups of people?” Internal consistency for the scale has 

ranged from a Cronbach alpha of .86-.93 for the emotional scale, and .79-.88 for the social scale 

(Marcus-Bernstein, 1986; Oberg et al., 2007; Ventry & Weinstein, 1982). Split-half reliability of 

the total scale was found to be .95 in one study (Ventry & Weinstein, 1982). Finally, test-retest 

reliability for the emotional and social scales were found to be .81, and .77, respectively (Oberg 

et al., 2007). In terms of validity, Oberg et al. (2007) found that the HHIE emotional and social 

subscales were significantly positively correlated with the Hospital Anxiety and Depression 

Scale (HADS), suggesting greater hearing handicap is associated with more depression and 

anxiety. Specifically, the anxiety subscale of HADS was correlated to the .51 level with the 

emotional subscale of the HHIE and to the .49 level with the social subscale of the HHIE. The 

depression subscale of HADS correlated with the emotional subscale of the HHIE to the .54 level 

and to the social subscale of the HHIE to the .47 level. As depression and anxiety can affect 

emotional and social aspects of life, these correlations seem appropriate. Oberg et al. (2007) also 

conducted a factor analysis that showed both the emotional subscale of the HHIE and the social 

subscale loaded onto a psychosocial well-being factor as well as a participation restriction factor, 

which seems to support the scale’s assessment of emotional and social consequences of hearing 

loss. Mulrow, Tuley, and Aguilar (1990) found that the overall accuracy of the HHIE was 

equivalent to the HHIE-S (i.e., shortened screener). In a validity analysis, Tomioka et al. (2013) 

discovered that subjects with higher scores on the HHIE-S had higher odds ratios with measures 

of self-esteem, depression, and loneliness. This suggests that the HHIE-S indeed measures 

handicap due to mental health and social constructs. In the current study, the Cronbach alpha 
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coefficient for the entire scale was .95, for the emotional subscale was .93, and for the social 

subscale was .90. 

Data Analysis 

Using SPSS version 21, descriptive statistics were calculated for age, medical 

comorbidity, education, income, cognition, MOS social support totals, SF-36 physical 

functioning scores, SF-36 general health scores, SF-36 mental health scores, HHIE social scores, 

and HHIE emotional scores.  The mean, standard deviation, and range (with minimum and 

maximum) of each variable were computed.  Frequencies were run for the three hearing groups, 

sex, and rural/urban location.  

To conduct the data analyses, the assumptions for MANCOVA checked whether Type I 

and Type II error rates were inflated. Pearson correlations between the dependent variables were 

run to analyze the potential power of the MANCOVA (i.e., moderately correlated dependent 

variables render the most power). When the correlation between some dependent variables is too 

high (e.g., .80-.90), the power of the MANCOVA is weakened because each dependent variable 

is not adding enough additional explained variance to the model and is instead accumulating 

more error. When this occurs, it is appropriate to run separate ANCOVAs with each of the highly 

correlated dependent variables and a Bonferroni correction. In addition, Pearson correlations 

between the covariates and the dependent variables were run to select covariates that would 

increase the power of the MANCOVA because they were significantly, moderately correlated 

with the dependent variables and not significantly, moderately correlated with the other 

covariates. If two covariates are highly correlated, they will remove much of the same error 

variance from quality of life and will not explain more variance. Covariate selection was double-

checked by examining the covariate results of the multivariate tests of the MANCOVA (i.e., they 
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should be significant). The homogeneity of covariate slopes within the three hearing groups was 

also tested for each of the covariates by running another MANCOVA to test for interactions 

between the covariates and independent variable. When any of these tests was significant, the 

covariate was removed. The first MANCOVA tested quality of life as the dependent variable, 

hearing groups as the independent variable, and the remaining covariates. The second 

MANCOVA planned to substitute the quality of life dependent variable for the social and 

emotional effects of hearing loss but otherwise would be run the same as the first MANCOVA. 

Multivariate t-tests or post hoc tests were run after MANCOVAs/ANCOVAs to determine which 

groups had significantly different quality of life. 
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CHAPTER 3 

RESULTS 

Descriptive statistics for the three groups are shown in Tables 1, 2, and 3. The three 

groups differed on age, where those with hearing aids (M = 71.68, SD = 7.99) were significantly 

older than the participants with normal hearing (M = 67.23, SD = 6.39), F (2, 97) = 3.56, p < .05. 

The group without hearing aids (M = 68.55, SD = 6.54) was not significantly different from the 

other two groups. All the groups significantly differed from each other on hearing ability, F (2, 

97) = 74.21, p < .001. The group with hearing aids had predominantly moderate hearing loss (M 

= 52.78, SD = 16.09), the group without hearing aids had predominantly mild hearing loss (M = 

37.58, SD = 9.43), and the group with normal hearing was true to its name (M = 18.43, SD = 

4.62). Overall, the sample was generally healthy, as determined by the Charlson Comorbidity 

Index and the self-rated health question of the SF-36, on which the average participant rated 

“good” health. 
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Table 1 

Descriptive Characteristics of the Hearing Loss With Hearing Aids Group 

Characteristic                              n (%)  M (SD)   Min           Max 
                                                    

Female           17 (45.9%) 

Male           20 (54.1%) 

Rural             3 (8.1%) 

Urban           34 (91.9%) 

Hearing Loss
a 
      52.78 (16.09)   31            102 

Duration wearing aids (years)      6.94 (7.80)   0.5  38 

Frequency of aid use 

 < 2 hours/day           4 (11%) 

 2-4 hours/day           6 (17%) 

 4-8 hours/day         10 (26%)  

 > 8 hours/day              17 (46%) 

Age (years)      71.68 (7.99)   60  87 

Charlson Comorbidity Index
 
      1.65 (1.98)    0  10 

Education
b 
      22.65 (2.10)   19  26 

Perceived Income Inadequacy
c
     1.59 (0.87)    1                     4 

CVMT Delay Score       3.17 (1.44)    0   6 

MOS Total Score            80.32 (15.28)   42  95 

SF-36 Physical Functioning           67.57 (25.21)   30            100 

SF-36 General Health          66.84 (21.31)    5            100 

SF-36 Mental Health            82.81 (12.92)       52  96 

HHIE Emotional Total Score             16.16 (13.61)    0                    48 

HHIE Social Total Score                    18.54 (10.36)    2             44  
              

a The average participant with hearing aids had moderate hearing loss (measured without hearing aids), and 1 SD captured those with mild to 

moderately severe loss. 
bThe average participant completed a 4 year college degree, and 1 SD captured those who completed some college to a doctoral degree. 

Education ranged from less than high school to doctoral and professional degrees. 
c The average participant felt it was not very difficult to pay for the basics, and 1 SD captured that sentiment as well as those who felt it was not 

difficult at all. 

 

 

 

 

 



 

35 

 

Table 2 

Descriptive Characteristics of the Hearing Loss Without Hearing Aids Group 

Characteristic                              n (%)  M (SD)   Min           Max 

                                                    

Female           16 (48.5%) 

Male           17 (51.5%) 

Rural             3 (9.1%) 

Urban           30 (90.9%) 

Hearing loss
a 
      37.58 (9.43)   26  69 

Age (years)      68.55 (6.54)   60  86 

Charlson Comorbidity Index
 
      1.36 (1.66)    0   6 

Education
b 
      21.70 (1.79)   19  26 

Perceived Income Inadequacy
c
     1.78 (1.01)    1                     4 

CVMT Delay Score       2.79 (1.45)    0   6 

MOS Total Score            80.36 (14.40)   39  95 

SF-36 Physical Functioning           70.15 (23.43)   10            100 

SF-36 General Health          59.88 (22.71)   15            100 

SF-36 Mental Health            83.88 (14.33)       48            100 

HHIE Emotional Total Score              5.64 (7.31)    0                    24 

HHIE Social Total Score                     6.91 (7.44)    0             30  
              

a The average participant who had hearing loss but did not wear hearing aids had mild hearing loss, and 1 SD captured those with mild to 

moderate loss. 
b The average participant completed a 2 year college degree, and 1 SD captured those who completed a high school degree to a 4 year college 
degree. Education ranged from less than high school to doctoral and professional degrees. 
c The average participant felt it was not very difficult to pay for the basics, and 1 SD captured people who felt it was not difficult at all to 

somewhat difficult. 
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Table 3 

Descriptive Characteristics of the Normal Hearing Group 

Characteristic                              n (%)  M (SD)   Min           Max 

                                                    

Female           19 (63.3%) 

Male           11 (36.7%) 

Rural             5 (16.7%) 

Urban           25 (83.3%) 

Hearing Loss      18.43 (4.62)   11  25
 

Age (years)      67.23 (6.39)   60  81 

Charlson Comorbidity Index
 
      0.83 (1.15)    0   4 

Education
a 
      22.50 (2.00)   20  26 

Perceived Income Inadequacy
b
     1.97 (1.22)    1                     4 

CVMT Delay Score       3.37 (1.45)    1   6 

MOS Total Score            79.37 (13.13)   52  95 

SF-36 Physical Functioning           69.17 (26.85)   10            100 

SF-36 General Health          69.30 (21.60)   15             97 

SF-36 Mental Health            83.60 (14.34)       44            100 

HHIE Emotional Total Score              2.13 (4.39)    0                    20 

HHIE Social Total Score                     3.73 (5.60)    0             24  

              

a The average participant completed a college degree, and 1 SD captured those who completed some college to a doctoral degree. Education 
ranged from high school to doctoral and professional degrees. 
b The average participant felt it was not very difficult to pay for the basics, and 1 SD captured people who felt it was not difficult at all to 

somewhat difficult. 
 

 

 
 

 

Primary Analysis 

The assumptions for MANCOVA were tested. The first was independence of 

observations, which was fulfilled in this case, as all subjects completed their questionnaires 

independently of the rest of the subjects. Multivariate normality and homogeneity of variance 

and covariance matrices were met with Levene’s test and Box’s M, which were found to be 

nonsignificant for all analyses. Analyses of Mahalanobis distances also demonstrated no 

significant multivariate outliers. The data were checked for univariate outliers by looking at 

normality, skewness, and kurtosis of the dependent variables, which revealed seven outliers (i.e., 
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three on the MOS scale, one on the general health scale, and three on the mental health index). 

Careful review of the data demonstrated invalid responding on the MOS scale, so these subjects 

were removed from the analyses. The outlier on the general health scale was a subject with 

terminal metastatic cancer and moderate to severe kidney disease. His data was removed because 

the sample was representative of a generally healthy, community-dwelling sample, and his scores 

brought the rest of the data down inconsistently. This left three outliers on the mental health 

index, whose data seemed valid. The remaining total sample was N=96. Removing the outliers 

did not change the non-normality of the dependent variables, nor did it alter their negative skew 

and kurtosis, which can be seen in Table 4. MANOVA is robust to non-normality when there are 

at least 20 participants per group, which was fulfilled here.  MANOVA is also robust to 

leptokurtosis, but platykurtosis decreases power (Stevens, 2009). As only two of the variables 

were platykurtotic, and one only mildly so, it was decided to proceed with the MANCOVA. The 

dependent variables were moderately correlated. The only covariates with moderate correlations 

with the dependent variables were education and perceived income inadequacy. However, they 

were moderately correlated with each other, so perceived income inadequacy was chosen as the 

single covariate, as it had the stronger correlations with the dependent variables. One participant 

was missing from the final analysis because he did not provide perceived income inadequacy 

data. The assumption of homogeneity of regression slopes was met.  
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Table 4 

Skewness and Kurtosis of the Main Analysis Dependent Variables 

Dependent Variable                               Skewness  Kurtosis
a
            

                                                    

MOS Total Score                -.91       .20 

SF-36 Physical Functioning               -.50     -1.08 

SF-36 General Health              -.62     -0.31 

SF-36 Mental Health               -1.03      0.48 

               

a Negative values indicate platykurtosis. Positive values indicate leptokurtosis. Ideal values should be 0. 

 

The multivariate results approached significance, Roy’s θ = .10, F (4, 89) = 2.23, p = .07, 

and the adjusted means were about equivalent to the actual means, which is desirable. A small 

effect size of .06 was suggested. Roy’s largest root was the multivariate statistic selected in this 

case because group differences in the social sciences are usually due in great part to the first 

variate (i.e., the first combination of weighted dependent variables that significantly 

distinguishes the groups), not the other variates (i.e., other weighted combinations of the 

dependent variables). When this occurs, Roy’s is the most powerful statistic because it only 

considers the first variate (Stevens, 2009). The univariate results of general health also trended 

towards significance, F (2, 91) = 2.96, p = .06. There was no significant difference between the 

three groups, but the general health means, along with the other means, can be seen in Table 5, 

with the group without aids rating the lowest general health, followed by the group with aids, and 

then the group with normal hearing. A post hoc analysis showed the power of the analysis had 

decreased from .99 to .64 because of platykurtosis.  
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Table 5 

Adjusted Means of the Primary Hypothesis 

Dependent Variable        M (SE) With Aids     M (SE) Without Aids       M (SE) Normal Hearing 

     (n = 35)     (n =30)           (n =30) 
                                                    

MOS Total Score            80.54 (2.00)  82.57 (2.15)        80.57 (2.17) 

SF-36 Physical Functioning  65.72 (3.96)  69.55 (4.25)        71.78 (4.29) 

SF-36 General Health            67.21 (3.36)  59.11 (3.60)        71.30 (3.64) 

SF-36 Mental Health            82.51 (2.25)  84.03 (2.42)        84.51 (2.44)  
              

 

Winsorized Analysis 

Due to the near significance of the data and the platykurtosis, a data transformation 

seemed warranted. Beaumont, Lix, Yost, and Hahn (2006) presented Winsorizing as appropriate 

for quality of life data that uses the SF-36 scales as well as scales from the Medical Outcomes 

Study, which are relevant to the current study. They argue that quality of life scales render 

negatively skewed data that is worthy of transformation. Winsorizing 20% of the sample allows 

testing of the hypothesis with population trimmed means, which is where most of the differences 

between groups lie.  

In practice, Winsorizing does not eliminate cases, but it preserves the spirit of the data 

while altering its strength to better match the majority of the data. That is, it maintains low and 

high scores, but not as low or as high as the originals. If one were to Winsorize, for example, 

10% of an N=100 sample, one would change the bottom five and the top five values to match the 

sixth and the 94
th

 values, respectively (Allen & Whitledge, 2013). Nevertheless, Winsorized 

analyses should be interpreted with caution, as they may change the significance level due to 

altered means and decreased standard errors.  
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In this case, 18% of the sample was Winsorized to change an even number of cases’ data 

from the bottom and from the top; changing one more case on each end would have modified 

21% of the sample. Although Winsorizing helped decrease the negative skew of the dependent 

variables, they were still non-normal distributions, though they no longer had outliers. Of note, 

the transformations made all the dependent variables more platykurtotic. Multivariate normality 

and homogeneity of variance were maintained, and all correlations among potential covariates 

and dependent variables were comparable to the original analysis. Perceived income inadequacy 

remained the covariate and satisfied the homogeneity of regression slopes assumption. Results 

were significant, Roy’s θ = .11, F (4, 89) = 2.50, p < .05, and the adjusted means (see Table 6) 

were about equivalent to the actual means. The effect size was small at .06. The univariate output 

for general health was significant as well, F (2, 91) = 3.61, p < .05. Multivariate t-tests 

approached significance when comparing the group without hearing aids to the group with 

normal hearing, Roy’s θ = .17, F (4, 54) = 2.26, p = .08. As the multivariate significance was 

largely attributed to general health, univariate comparisons with the Bryant-Paulson Tukey 

procedure for analysis of covariance were conducted. The multivariate comparison that 

approached significance was significant in the univariate comparison. There was only a 

significant difference in general health between the group without aids and the group with 

normal hearing. A post hoc analysis of power showed platykurtosis decreased power from .99 to 

.67. Power probably remained severely affected in this analysis because the Winsorized data 

rendered all the variables more platykurtotic, and platykurtosis sharply decreases power in 

MANOVA (Stevens, 2009).  
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Table 6 

Adjusted Means of the Winsorized Primary Hypothesis 

Dependent Variable        M (SE) With Aids     M (SE) Without Aids       M (SE) Normal Hearing 

      (n =35)     (n =30)            (n =30) 
                                                    

MOS Total Score            82.32 (1.80)  82.08 (1.87)        81.42 (1.92) 

SF-36 Physical Functioning  66.31 (3.70)  71.02 (3.84)        72.13 (3.94) 

SF-36 General Health            67.53 (3.01)  59.52 (3.13)        71.49 (3.21) 

SF-36 Mental Health            83.70 (1.86)  83.76 (1.93)        85.40 (1.98)  
              

 

Exploratory Analysis 

As 28% of the group who wore hearing aids used them for four hours or less each day, 

and research has shown that such low usage results in low success rates (Oberg et al., 2009), an 

exploratory MANCOVA was conducted using the same dependent and independent variables but 

only participants from the hearing aid group who wore their aids at least four hours a day were 

included. An exploratory analysis was not conducted on those who used their aids more than 

eight hours a day because there were only 16 of those subjects, and that would have created 

starkly unequal groups that would not have been robust to the assumptions of MANCOVA. 

Because the homogeneity of regression slopes assumption was not met for the perceived income 

inadequacy covariate in this analysis, a MANOVA was conducted on this data. Similar 

conditions existed for this analysis as for the others, in terms of the other assumptions. Results 

were significant, Roy’s θ = .12, F (4, 81) = 2.50, p < .05, and the means are displayed in Table 7. 

None of the univariate results were significant, nor were the multivariate t-tests. The effect size 

was small at .06. Due to platykurtosis, power again fell from .99 to .64. 
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Table 7 

Means With the Hearing Aid Group who Used Aids for ≥ 4 Hours/Day 

Dependent Variable        M (SE) With Aids     M (SE) Without Aids       M (SE) Normal Hearing 

      (n =25)      (n =31)            (n =30) 
                                                    

MOS Total Score            80.48 (16.03)  83.00 (10.14)        79.37 (13.13) 

SF-36 Physical Functioning  69.40 (25.30)  70.32 (24.12)        69.17 (26.85) 

SF-36 General Health            70.88 (17.41)  59.90 (23.23)        69.30 (21.60) 

SF-36 Mental Health            85.28 (11.87)  84.00 (14.05)        83.60 (14.34)  
              

 

Secondary Analyses 

Finally, the analyses for the secondary hypotheses were conducted with the same sample 

as the primary analysis (i.e., without four outliers). MANCOVA was not tenable because the 

correlation between the dependent variables (i.e., emotional and social handicap from hearing 

loss) was found to be .85. Further, none of the possible covariates had more than a low 

correlation with the dependent variables, which does not increase the power of an analysis. Thus, 

separate ANOVAs with Bonferroni correction (i.e., .025) were conducted on each of the 

dependent variables. Although the variables were not normally but leptokurtically distributed, 

ANOVA is robust to violations when sample sizes are 30 or greater, which was satisfied here. 

Homogeneity of variance was also not met, but ANOVA is robust to violations when the size of 

the largest group is no more than one and a half times the size of the smallest group (Pallant, 

2007), which was also satisfied here. There was a statistically significant difference between the 

groups on social handicap from hearing loss, F (2, 93) = 27.16, p < .001. Post hoc comparisons 

using Tukey revealed the group with hearing aids had significantly more social handicap than 

both the group without hearing aids and the group with normal hearing. The group without 

hearing aids was not significantly different from the group with normal hearing. Means are 



 

43 

 

reported in Table 8. The effect size was large at .37. There was also a statistically significant 

difference between groups on emotional handicap from hearing loss, F (2, 93) = 17.63, p < .001. 

Post hoc comparisons using Tukey were the same as for the social handicap analysis. Means are 

reported in Table 8. The effect size was moderately large at .28.  

Table 8 

Means of the Secondary Hypotheses With N=96 Sample 

Dependent Variable        M (SE) With Aids     M (SE) Without Aids       M (SE) Normal Hearing 

     (n =35)    (n =31)          (n =30) 
                                                    

HHIE Emotional Score       15.71 (13.65)  5.87 (7.46)        2.13 (4.39) 

HHIE Social score         18.06 (10.42)  7.29 (7.51)        3.73 (5.60)  
              

 

As it was not really necessary to complete this analysis without the MOS and SF-36 

outliers, the ANOVA analyses were re-conducted with the original, N=100 sample to see if there 

was a difference in the results. Conditions and assumptions were comparable to the N=96 

sample, as were the results. There was a statistically significant difference between the groups on 

social handicap from hearing loss, F (2, 97) = 31.04, p < .001. Post hoc comparisons using 

Tukey revealed the group with hearing aids was significantly different from the group without 

hearing aids and from the group with normal hearing. The group without hearing aids was not 

significantly different from the group with normal hearing. Means are reported in Table 9. The 

effect size was large at .39. There was also a statistically significant difference between groups 

on emotional handicap from hearing loss, F (2, 97) = 19.86, p < .001. Post hoc comparisons 

using Tukey were the same as for the social handicap analysis. Means are reported in Table 9. 

The effect size was moderately large at .29.  
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Table 9 

Means of the Secondary Hypotheses With N=100 Sample 

Dependent Variable        M (SE) With Aids     M (SE) Without Aids       M (SE) Normal Hearing 

     (n =37)    (n =33)          (n =30) 
                                                    

HHIE Emotional Score       16.16 (13.61)  5.64 (7.31)        2.13 (4.39) 

HHIE Social score         18.54 (10.36)  6.91 (7.44)        3.73 (5.60)  
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CHAPTER 4 

DISCUSSION 

The results of the primary analysis do not support differences in quality of life between 

groups.  Older adults with normal hearing did not have significantly better quality of life than 

those with hearing loss who wear hearing aids, and those who wear hearing aids did not have 

significantly better quality of life than those with hearing loss who do not wear hearing aids. The 

secondary analyses do not support that those who use hearing aids have significantly less hearing 

handicap due to the emotional and social effects of hearing loss than those with hearing loss who 

do not wear hearing aids. They do support that older adults with normal hearing have 

significantly less emotional and social handicap from hearing loss than those who wear hearing 

aids. However, it was not expected that those who wear aids would have even more handicap 

than those who have hearing loss but do not wear aids. Taken at face value, it seems hearing aids 

do not improve quality of life. 

Despite the seemingly unexpected outcome, a closer examination of the results and the 

other analyses suggest a slightly different conclusion. The primary analysis is quite likely a case 

of Type II error, which is dependent on power. As already indicated, the power of the primary, 

untransformed analysis was .64, probably largely due to platykurtosis. This translates to a 64% 

chance of making a correct determination of the hypothesis. This is quite low, as power is 

desired to be at least .80. Despite low power, the results were almost significant, suggesting that 

if the data had been normally, or even leptokurtically, distributed, the power of the test would 

have been higher, and the result may have been significant. Stevens (2009) states group sizes of 
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20 or less substantially diminish power. Although this study had around 30 subjects per group, 

more subjects in each group would have produced greater power. Yet, again, a priori analysis 

predicted that a total N of 100 was sufficient to achieve moderate and large effect sizes with .99 

power, while 381 subjects were necessary to achieve a small effect size. The fact that the current 

results approached significance with small effect sizes, despite having more than three times 

fewer subjects than theoretically needed, speaks to the potential importance of what was found. 

Some might critique this study specifically for its small effect sizes, but Stevens (2009) reminds 

that small effect sizes are quite common in the social sciences, and if they were disregarded, 

there would be a greatly reduced volume of existing literature. Thus, a small effect seems to be 

sufficiently important for cautious discussion.  

Further support for the likelihood of a Type II error comes from consideration of the 

Winsorized analysis. Although it must be interpreted with caution because it is based on 

population trimmed means, this data transformation has been sanctioned in the literature 

(Beaumont et al., 2006), and it demonstrated a significant difference in the quality of life among 

the three groups in this study despite the fact that it only had slightly higher power than the 

untransformed analysis (i.e., 67% chance of correctly rejecting the null hypothesis). Importantly, 

group comparisons showed those without aids had significantly poorer quality of life than those 

with normal hearing. Those with aids did not significantly differ from those with normal hearing, 

which suggests that having a hearing aid produces comparable quality of life. Although this fails 

to support the hypothesis that the group with normal hearing would have significantly better 

quality of life, it is a desirable outcome because it argues that hearing aids may return quality of 

life to its original, non-impaired levels while those who choose not to get hearing aids may 

experience decreased quality of life. Hearing aids’ association with improved quality of life has 
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been supported in the literature (Cox, Johnson, & Xu, 2014; Gopinath et al., 2012; Mondelli & 

Souza, 2012; Oberg et al., 2009). 

Moreover, examining the exploratory analysis presents another possible reason why the 

primary analysis was not significant. The group who wore hearing aids was not the most 

compliant in that they did not wear them for many hours of the day, which suggests the hearing 

aid group was an imperfect variable. Therefore, it likely contributed to the smaller effect size. 

Fifty four percent of the sample used their hearing aids for eight hours or less per day, and 28% 

of those only used their aids for four hours or less per day. That means that most people were 

likely not even using their aids for a full work day. Research has shown that using hearing aids 

more consistently translates into their greater success (Bertoli et al., 2009; Oberg et al., 2009). 

People who do not use their aids regularly find it more difficult to use the aids (e.g., changing the 

volume) and to adjust to the amplified noise, so they stop or use them rarely (Bertoli et al., 

2009). Like most new experiences, competence is not automatic. Standard audiological practice 

recommends new hearing aid users slowly increase the amount of time they wear their aids per 

day until they build up to using them almost all day. This adjustment often takes several days to 

several weeks (Tye-Murray, 2015). It is equally important to practice using the aids in different 

environments (e.g., in quiet, with the TV on, in a noisy restaurant) (U.S. Department of Health 

and Human Services, National Institutes of Health, National Institute on Deafness and 

Communication Disorders, 2014).  

Tellingly, the untransformed exploratory analysis using only subjects who wore their 

hearing aids at least four hours a day was significant, suggesting a significant difference in 

quality of life among the three groups if people wear their aids more. Thus, if participants in this 

group had shown greater adherence to their hearing aids, the variable would have been purer and 
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may have granted the analysis more power. This result was significant despite low power of .64. 

Group comparisons were not significant, so it is unknown where the differences lie, but the 

means for general health were the poorest for the group without hearing aids. 

The univariate results for general health approached significance for the primary analysis 

and were significant for the transformed analysis, which suggests the difference in quality of life 

among groups is largely due to the influence of the general health factor. This is important 

because the general health scale of the SF-36 measures both emotional and physical health (Lera 

et al., 2013; McHorney et al., 1993). The group with hearing loss who did not wear hearing aids 

rated significantly poorer general health than the other two groups. This supports the idea that 

both physical and emotional health are more impaired in those who have hearing loss and choose 

not to get aids.  

One might next question how general health could be a rating of both emotional and 

physical health when the mental health index and the physical functioning scale were not 

similarly affected. This is a valid concern and may be best explained by first turning to a 

discussion of the severity of the hearing loss among the three groups and a discussion of the 

secondary analysis results.  

The three groups had significantly different hearing ability, with moderate hearing loss 

best characterizing the group who wore aids and mild loss best describing the group with hearing 

loss but without aids. For both the social and emotional effects of hearing loss, the group who 

wore hearing aids had significantly more handicap than the group who had hearing loss but did 

not wear hearing aids. The group who did not wear aids was not significantly different from the 

group with normal hearing. While this might seem to contradict the idea that hearing aids 

decrease hearing handicap, it actually can be argued that it supports it. The HHIE suggested 
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change in their handicap (i.e., improved social and emotional functioning). In the literature, the 

HHIE has been shown to correlate with objective ratings of hearing ability (Weinstein & Ventry, 

1983). Marcus-Bernstein (1986) found that older adults with mild hearing loss, as measured with 

PTA, rated mild to moderate handicap on the HHIE.  In this case, the subjects with hearing aids 

had moderate hearing loss, yet their ratings on the HHIE can signify mild handicap, especially in 

regards to the emotional scale (Ventry & Weinstein, 1982). Past research has also shown 

improvement in emotional and social functioning with hearing aids (Humes, Halling, & 

Coughlin, 1996; Humes, Wilson, Barlow, & Garner, 2002; Malinoff & Weinstein, 1989; Stark & 

Hickson, 2004; Vuorialho, Karinen, & Sorri, 2006; Weinstein, 1996). Thus, it would appear that 

although the hearing aids did not eliminate handicap, these participants have less handicap. The 

decrease in their hearing handicap may account for the improvement in their quality of life such 

that they were on-par with participants with normal hearing when rating the SF-36. Additionally, 

some of these participants, while completing this assessment, noted their ratings on the HHIE 

would have been much worse if they had rated their handicap before they got their hearing aids. 

It seems they were quite happy with their aids, despite the residual, mild handicap. It is also 

possible some of the participants with hearing aids filled out the HHIE incorrectly. It was 

thought these participants would rate their handicap with hearing aids, however, some 

participants asked if they should be rating their hearing loss with or without hearing aids. That 

suggests participants who did not clarify may have rated their handicap without hearing aids. If 

that occurred, the average ratings of hearing handicap might have been even lower.  

Although the group with hearing aids had significantly more handicap than the group 

with normal hearing, this supports the hypothesis that the group with normal hearing would have 

significantly less handicap than them, and may be due to imperfect hearing aid technology that 
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does not restore hearing ability to its original levels. Hearing aids amplify all the noise in an 

environment, not just the sounds people want to hear. Some older adults with hearing loss are 

especially sensitive to loud sounds (Sprinzl & Riechelmann, 2009). However, even if that was 

not a problem, amplification of all sounds makes it difficult to hear in complicated, noisy 

environments, such as at a restaurant or with a large group of people. Easy listening situations, 

such as a one-on-one conversation or watching TV, are more successful with hearing aids 

(Weinstein, 1996; Wong, Hickson, & McPherson, 2004).  Practice using the aids in multiple 

environments makes it easier for older adults to adjust and benefit from them (Tye-Murray, 

2015; U.S. Department of Health and Human Services, National Institutes of Health, National 

Institute on Deafness and Communication Disorders, 2014). Another complication with hearing 

aids may be feedback in the ear. All of these problems with sound quality may or may not be 

adjustable with digital hearing aids or by an audiologist (Sprinzl & Riechelmann, 2009; Tye-

Murray, 2015). Audiologists can provide auditory training to help clients distinguish speech in 

noisy environments, or they may offer communication strategies. Telephone training can show 

clients how to position the phone so the hearing aid can hear sounds but not receive feedback. 

They may also provide speechreading training to teach tips for improving the ability to hear by 

using visual and contextual cues (Tye-Murray, 2015). Audiological rehabilitation leads to even 

better quality of life ratings with hearing aids (Sprinzl & Riechelmann, 2009). However, some 

clients buy their hearing aids from dealers who may not have audiologists on staff. They may not 

know that if the device does not eliminate their problems, there are other ways to help 

themselves. Nevertheless, accessing these services is another issue, as aural rehabilitation may 

require out-of-pocket pay because insurance may give partial or no coverage (Tye-Murray, 

2015). Without these interventions, hearing handicap may persist.  
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As for the result that the group without aids did not significantly differ in hearing 

handicap from the group with normal hearing, this has been found in the literature (Jupiter & 

DiStasio, 1998) and can also be explained by hearing ability. The group without aids had 

predominantly mild hearing loss. Handicap from hearing, and thus quality of life, becomes 

progressively worse with greater hearing loss (Dalton et al., 2003; Monzani et al., 2008). People 

with mild hearing loss may be coping well enough that their hearing handicap does not interfere 

with their lives to a significant degree and their quality of life does not suffer. Qualitative 

research by Espmark and Scherman (2003) supports this explanation. Indeed, people with mild 

hearing loss have rated very few to no symptoms of handicap on the HHIE (Ventry & Weinstein, 

1982), suggesting it is much easier to cope with mild hearing loss. Communication abilities 

usually suffer when people have at least moderate loss, and difficulties communicating can lead 

to the social isolation and subsequent decline of emotional and physical health and functioning 

(Gates & Mills, 2005; Monzani et al., 2008). One study showed that people with moderate to 

severe hearing loss, in comparison to those with normal hearing or mild loss, had significantly 

more difficulties completing activities of daily living and instrumental activities of daily living 

(Dalton et al., 2003). If the group with hearing loss but without aids had been comparable to the 

group who wore hearing aids (i.e., had moderate hearing loss), it is likely they would have rated 

moderate handicap on the HHIE, due to the pure tone average’s severity being commensurate 

with HHIE handicap. Then it is possible that their moderate handicap would have been 

significantly different from the mild handicap rated by those with hearing aids, which was 

significantly different from the almost nonexistent handicap rated by those with normal hearing. 

Furthermore, a group with moderate hearing loss without aids may have resulted in the primary 

analysis’s MANCOVA being significant. If the untransformed data approached significance with 
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a group with mild hearing loss without aids, it would not be surprising if a group with more 

severe impairment would have made the analysis significant. 

This explanation also informs the discussion of why the physical functioning scale and 

mental health index total scores were so similar among the three groups. Although the physical 

functioning scale was highly internally consistent and reliable, it may not have been capable of 

generating significant differences for a sample that included people who did not wear hearing 

aids but only had mild hearing loss and, therefore, probably did not experience the poorer health 

and subsequently poorer physical functioning that a group with more severe uncorrected hearing 

loss may have experienced (Dalton et al., 2003). If, in a future study, the group who wears 

hearing aids remains nonsignificantly different from the group with normal hearing, this would 

not be undesirable because it would suggest that hearing aids are quite effective at bringing 

functioning back to levels characteristic of people with normal hearing.  

Similar to the reasoning for the physical functioning scale, perhaps the mental health 

index would have generated a significant difference between groups if the group with hearing 

loss without aids had had more severe hearing loss and therefore more severe emotional distress. 

Goorabi et al. (2008) studied older adults with and without aids, and both groups had moderate 

hearing loss. They found those without aids had significantly greater depression than those who 

wore aids. As it stood, in this study, the SF-36 general health did show differences between 

groups, and the group without aids was worse off. The group with aids had general health that 

was closer to the group with normal hearing. This might lend further support to the idea that the 

HHIE showed hearing aids improved handicap from moderate perceived handicap to mild 

perceived handicap. The HHIE is more disease-specific (Mulrow et al., 1990; Stark & Hickson, 

2004), so it was able to show the emotional changes that occurred with the group with hearing 
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aids did not rise to the clinical levels measured by the mental health index. These emotional 

changes seemed to emerge in the ratings of general health that made the group with hearing aids 

more similar to the group with normal hearing. They felt better about their overall health and 

seemed to rate it that way on the general health scale.  

Similarly, although the MOS Social Support Survey was just as or more internally 

consistent for measuring social support than the HHIE social subscale, it may not have shown a 

significant difference between groups for two reasons: 1.) because of the mild severity in hearing 

loss of the group without aids, which did not dispose them to worse social consequences of 

hearing loss and 2.) because the social scale of the HHIE is more disease-specific to the social 

effects of hearing loss (Mulrow et al., 1990; Stark & Hickson, 2004). The HHIE social scale 

measures impairment in social situations in public or with groups of people. These are the kinds 

of situations that theoretically prompt people to isolate themselves, if they are not performing 

well (Tye-Murray, 2015). On the other hand, the MOS does not require people to report on 

socialization in public or with more than one person. In theory, someone could achieve the 

highest score on the MOS if they only had one person in their lives who fulfilled all their 

emotional, instrumental, affectionate, and entertainment needs. Yet that might not be socially 

fulfilling to someone who would like to have more people in their lives or who would like to go 

out and interact with others in public. Additionally, a couple of people offered that they were 

rating God as their social support on the MOS and suggested they had no source of human 

support. Thus, they could very easily isolate. There may have been other participants who filled 

out the scale in the same way but did not share that with the research assistant. 

In sum, this study suggests a number of conclusions. First, and with caution, for a 

generally healthy (as rated by the self-rated health question), community-dwelling sample of 
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older adults, choosing not to get hearing aids is associated with significantly poorer quality of 

life. Hearing aids do seem to make quality of life better. Furthermore, these are the findings 

when the data was platykurtotic with an imprecise independent variable that brought power 

decisively down; the group without aids had only mild hearing loss; and only 46% of the group 

who wore aids used them more than eight hours per day. It is presumed that if the group without 

aids had had at least moderate hearing loss and if the group who wore aids had worn them more 

consistently, it is more likely there would have been significance. Notably, the results were 

achieved with three times fewer participants than theoretically needed for a significant, small 

effect, suggesting the potential importance of the findings. Moreover, the multivariate 

significance seems largely due to general health, which is a combination of mental and physical 

health and which was rated significantly more poorly by the group who had hearing loss but did 

not wear aids. The group with aids rated their general health not significantly different from the 

group with normal hearing. The HHIE was a more refined instrument to show impairment in 

emotional and social situations because of hearing loss. It demonstrated the group with hearing 

aids likely received benefit from their aids, as they rated only mild handicap with aids while they 

experienced moderate impairment without their aids. The group without hearing aids had hearing 

loss that was too mild to produce handicap significantly different from the group with normal 

hearing. It is probable that if their impairment had been moderate, it would have been rated 

likewise on the HHIE and may have been significantly worse than both groups. 

Thus, the SF-36 and the MOS Social Support Survey are not ideal instruments to use for 

hearing and quality of life research, and they were a limitation of this study. Other researchers 

have also found the HHIE to be more useful than the SF-36 (Mulrow et al., 1990; Stark & 

Hickson, 2004). The HHIE seems to have better precision to evaluate the effects of hearing loss 
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than assessments that are not specifically designed to measure hearing loss outcomes. Tellingly, 

the results that used the HHIE achieved large to moderately-large effect sizes, whereas the 

primary analyses only achieved small effect sizes. Relatedly, the SF-36 and MOS tend to 

produce platykurtic data that decreases power for MANCOVA analyses (Beaumont et al., 2006). 

Measures that more reliably provide normal distributions would provide researchers with greater 

chances of reaching significance in their analyses. 

A related limitation is the fallibility of self-reports. Participants may interpret questions in 

a way that was not intended, or they may fill out reports incorrectly because they do not care, do 

not understand, or do not remember. The SF-36, for example, asked subjects to report on the past 

month, and they may have forgotten something relevant that happened earlier in the month. They 

may also exaggerate or minimize what they did experience, either intentionally or because they 

lack insight.  

An important limitation of this study was also its leniency with degree of hearing loss. 

Anyone who did not have normal hearing was accepted into the groups with hearing loss, no 

matter how mild the loss. Consequently, the sample of older adults without hearing aids had mild 

hearing loss, which likely weakened the results, as previously described. A better approach 

would have been to only accept older adults with moderate hearing loss and no aids. However, 

this sample would have been harder to obtain, as they did not naturally respond to the 

advertisements. It could be that older adults with mild loss are noticing a slight change in their 

ability to hear and are therefore interested in discovering if they have a problem, versus people 

with more moderate impairment but no aids are well aware of their difficulty hearing and not 

interested in being reminded of it, doing anything about it, or navigating the public social arena. 
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Relatedly, the current sample was generally healthy. The average participant only had 

about one health condition, which is not representative of the majority of older adults. The 

Centers for Disease Control and Prevention (2013) reported two thirds of older adults have 

multiple medical conditions. Greater hearing loss is associated with poorer health and chronic 

health problems (Dalton et al., 2003; Hasson et al., 2011; Hidalgo et al., 2009). Given that two 

thirds of this sample had mild hearing loss or less, it makes sense it was healthier, though it 

unfortunately renders the results less generalizable to older adults. 

Another limitation was with the measurement of hearing ability in the group who wore 

aids. Their hearing was tested when they were not using their hearing aids. Thus, it is unknown 

whether hearing aids actually improved their hearing objectively. It is possible to determine how 

well hearing aids are working for clients. However, it would require a couple of hours of 

multiple types of audiological tests, which is not feasible in the research environment. It would 

be too burdensome and time-consuming for research participants to complete that as well as the 

rest of the assessments of the study.  

A final limitation of this research is its cross-sectional nature, so causation cannot be 

established. Longitudinal research, for example, could study people who decided to get hearing 

aids both before acquiring them and some time afterwards. Quality of life ratings could be 

gathered throughout and evaluated for significant change. 

Considering the limitations of this study, there are some clinical and public policy 

implications. These results are most applicable to healthy older adults with milder hearing loss 

and suggest even they would benefit from hearing aids. It is important to wear aids consistently 

throughout the day. Hearing is associated with quality of life and especially general health (i.e., 

emotional and physical health), so older adults should be alert for psychosocial stressors that 
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may arise with hearing loss. Finally, people with moderate hearing loss who choose to get 

hearing aids appear to have milder social and emotional handicap from hearing loss, so health 

professionals should urge eligible older adults to get hearing aids. Additionally, enlisting 

significant others to supportively encourage them is invaluable (Hickson, Meyer, Lovelock, 

Lampert, & Khan, 2014).  

Research demonstrating the efficacy of hearing aids and their association with decreased 

emotional and social handicap as well as improved quality of life should be shared with the 

public and policy makers. They should be informed that audiological services may be a 

necessary and helpful part of the intervention. Policy makers should be encouraged to cover 

hearing aids and audiological services as part of Medicare. Currently, Medicare only covers 

hearing tests if a doctor orders them; it does not cover hearing aids (U.S. Department of Health 

and Human Services, Centers for Medicare and Medicaid Services, 2015). Thus, it would be 

wise for general practitioners to routinely screen older adults for hearing loss or refer them to 

hearing professionals who would provide these screenings. The American Speech-Language-

Hearing Association (2015) recommends older adults have hearing screenings every three years. 

Clinical psychologists may play a role in motivating older adults to purchase hearing aids, and 

they should be involved in helping them deal with the psychosocial stressors of hearing loss. 

Future research might exclude older adults with only mild hearing loss in favor of 

recruiting older adults with at least moderate hearing loss. Likewise, older adults who wear 

hearing aids might only be recruited if they wear them at least eight hours a day. Alternatively, a 

study conducted similarly to this one might include participants with mild hearing loss but recruit 

a larger sample. Additional data from hearing aid users might be collected about the type of 

hearing aid worn (e.g., digital or analog) and its ability to correct feedback, adjust to multiple 
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listening environments, and improve sound quality. It would also be useful to know if 

participants with hearing aids received any type of audiological rehabilitation. If older adults had 

done everything they could to improve their listening experience and still had handicap, then that 

would be important information. Any further research should use different assessments to 

measure the same constructs. The HHIE should be maintained to evaluate emotional and social 

effects of hearing loss. Physical health might be evaluated with the single-item self-rated general 

health rating (Wisniewski et al., 2003), and physical functioning might be rated with a different 

instrument. Finally, a prospective study of older adults with hearing loss could measure quality 

of life before and after acquiring hearing aids. Assessments could be conducted at regular 

intervals (e.g., at one month, six months, one year, two years, and three years) to see how soon 

hearing aids may result in changes or how big a role adjustment and practice has to play in the 

success of hearing aids. It is recommended that interdisciplinary research continue to be 

conducted on this topic, as it holds promise for the scientific community as well as for the well-

being of older adults. 
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APPENDIX A: Assessment Battery 

Participant Information Form 
For demographic and statistical purposes 

 
Date: ____________________________________________ 
 
**************************************************************************************************** 
Sex: F M 
 
Age: ____________ Date of Birth: _________________________ 
 
Ethnic Category: Please circle the number for the category that best describes your 

ethnic status 
 

01 = Hispanic, Latino, or Spanish Origin – A person of Cuban, Mexican, Puerto 

Rican, South or Central American, or other Spanish culture or origin, regardless 
of race 

02 = Not Hispanic, Latino, or Spanish Origin 
 
03 = Would prefer not to provide this information 

 
Racial Category:  Please circle the number for the category that best describes your 
racial status.  You may circle more than one. 

 
04 = American Indian or Alaskan Native – A person having origins in any of 

the original peoples of North, Central, or South America, and who maintains tribal 
affiliation or community attachment 

 
05 = Asian – A person having origins in any of the original peoples of the Far East, 

Southeast Asia, or the Indian subcontinent, including, for example, Cambodia, China, 
India, Japan, Korea, Malaysia, Pakistan, the Philippine Islands, Thailand, and Vietnam. 

 
06 = Black or African American – A person having origins in any of the black 

racial groups of Africa. 

 
07 = Native Hawaiian or Other Pacific Islander – A person having origins in 

any of the original peoples of Hawaii, Guan, Samoa, or other Pacific Islands. 
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08 = White – A person having origins in any of the original peoples of Europe, the 

Middle East, or North Africa 
   

09 = Other or would prefer not to provide this information 
 

Perceived Income Inadequacy: 
How hard is it for you to pay for the very basics, like food, housing, medical care, and 
heating? 
1=not difficult at all   2=not very difficult   3=somewhat difficult  
4=very difficult 
   
Education:  Please circle the number for the category that best describes your level of 
education 
 

19 = less than high school   23 = 4-yr college degree 
 
 20 = High School or GED   24 = Master’s degree 
 
 21 = Some college    25 = Doctoral degree 
 
 22 = 2-yr college degree   26 = Professional degree (MD/JD/AuD) 
 
Hearing Aid Use:   
Do you currently wear Hearing Aids?  Yes____ No_____ 
 
If you do wear hearing aids, how long have you used them? __________years 
 
How often do you use your hearing aids? 
 

1= Less than 2 hours a day    3= 4 – 8 hours a day 
 

2= 2 – 4 hours a day     4= More than 8 hours a day 
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 Charlson Comorbidity Index  

 
Please circle the number if you have had or have any of the conditions  

 

1. Myocardial infarction (i.e., heart attack)  

2. Congestive heart failure  

3. Peripheral vascular disease (i.e., aneurysm)  

4. Cerebrovascular disease (i.e., stroke, transient ischemic attack)  

5. Dementia  

6. Chronic lung disease  

7. Connective tissue disease (e.g., rheumatoid arthritis, lupus)  

8. Peptic ulcer disease  

9. Mild liver disease  

10. Diabetes without organ damage  

11. Paralysis on one side of body  

12. Moderate or severe kidney disease  

13. Diabetes with organ damage (e.g., blindness associated with diabetes)  

14. Tumor without metastasis  

15. Leukemia  

16. Lymphoma (i.e., blood cancer)  

17. Moderate or severe liver disease  

18. Metastatic tumor  

19. AIDS  
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Medical Outcomes Study (MOS) Social Support Survey 
 

People sometimes look to others for companionship, assistance, or other types of support. 
How often is each of the following kinds of support available to you if you need it? 

 
Response categories:  
None of the Time      A Little of the Time      Some of the Time      Most of the Time      All of the Time 

 1               2            3         4                5 
 

Emotional/informational support 

1. Someone you can count on to listen to you when you need to talk  _________ 

2. Someone to give you information to help you understand a situation.  _________ 

3. Someone to give you good advice about a crisis     _________ 

4. Someone to confide in or talk to about yourself or your problems  _________ 

5. Someone whose advice you really want      _________ 

6. Someone to share your most private worries and fears with   _________ 

7. Someone to turn to for suggestions about how to deal with a personal problem_________ 

8. Someone who understands your problems     _________ 

Tangible Support 

9. Someone to help you if you were confined to bed    _________ 

10. Someone to take you to the doctor if you needed it    _________ 

11. Someone to prepare your meals if you were unable to do it yourself  _________ 

12. Someone to help with daily chores if you were sick    _________ 

Affectionate Support 

13. Someone who shows you love and affection     _________ 

14. Someone to love you and make you feel wanted    _________ 

15. Someone who hugs you        _________ 

Positive Social Interaction 

16. Someone to have a good time with      _________ 

17. Someone to get together with for relaxation     _________ 

1 8. Someone to do something enjoyable with     _________ 
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Additional item 

19. Someone to do things with to help you get your mind off things.  _________ 
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SF-36 QUESTIONNAIRE 
(1992 -- Medical Outcomes Trust) 

 

 

Participant ID: 
------------------------------ 

Date: 
------------------ 

 

1.  In general, would you say your health is: (circle one) 

 
Excellent         Very good        Good  Fair  Poor 

 
2.  Compared to one year ago, how would you rate your health in general now? (circle 1)  

Much better now than one year ago. 

Somewhat better now than one year ago. 

About the same as one year ago.  

Somewhat worse than one year ago.  

Much worse than one year ago. 

 
3.  The following items are about activities you might do during a typical day. Does your 

health now limit you in these activities? If so, how much? (Mark each answer with an X) 

 
 
ACTIVITIES 

Yes, 

Limited 

A Lot 

Yes, 

Limited 

A Little 

No, Not 

Limited At 

All 

a. Vigorous activities, such as running, lifting heavy objects, participating in 

strenuous sports 
   

b. Moderate activities, such as moving a table, pushing a vacuum cleaner, 

bowling, or playing golf 
   

c. Lifting or carrying groceries    

d. Climbing several flights of stairs    

e. Climbing one flight of stairs    

 

f. Bending, kneeling or stooping    

g. Walking more than  a mile    

 

h. Walking several blocks    

i. Walking one block    

j. Bathing or dressing yourself    



 

81 

 

4. During the past 4 weeks, have you had any of the following problems with your work or other 

regular daily activities as a result of your physical health? (Mark each answer with an X) 

 
 YES NO 
 

a. Cut down on the amount of time you spent on work or other activities   

 

b. Accomplished less than you would like   

 

c. Were limited in the kind of work or other activities   

 

d. Had difficulty performing the work or other activities (for example, it took extra effort)   

 
 
 
 

5. During the past 4 weeks, have you had any of the following problems with your work or other 

regular daily activities as a result of any emotional problems (such as feeling depressed or anxious)? 

(Mark each answer with an X) 

 
 YES NO 
a. Cut down the amount of time you spent on work or other activities   
b. Accomplished less than you would like   
c. Didn't do work or other activities as carefully as usual   

 
 
 
 

 
6. During the past 4 weeks, to what extent has your physical health or emotional problems 

interfered with your normal social activities with family, friends, neighbors or groups? (circle 

one) 

 
Not at all  Slightly  Moderately  Quite a bit  Extremely 
 
 
 
 
7. How much bodily pain have you had during the past 4 weeks? (circle one) 

 
None  Very  mild  Mild  Moderate  Severe  Very severe 
 
 
 
 
8. During the past 4 weeks, how much did pain interfere with your normal work (including both 

work outside the home and housework)? 
 

 
 
Not at all  A little bit  Moderately  Quite a bit  Extremely 
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9. These questions are about how you feel and how things have been with you during the past 

4 weeks.  For each question, please give the one answer that comes closest to the way you 

have been feeling. How much of the time during the  past 4 weeks - (Mark each answer with 

an X) 

 
 All of the 

Time 

Most of the 

Time 

A Good 

Bit of the 

Time 

Some of 

the Time 

A Little of 

the Time 

None of the 

Time 

a. Did you feel full of pep?       

b. Have you been a very 

nervous person? 
      

c. Have you felt so down in the 

dumps that nothing could cheer 

you up? 

      

d. Have you felt calm and peaceful?       

e. Did you have a lot of energy?       

f. Have you felt downhearted 

and blue? 
      

 

g. Did you feel worn out?       

 

h. Have you been a happy person?       

 

i. Did you feel tired?       

 
 
 
 

 
10. During the past 4 weeks, how much of the time has your  physical health or emotional 

problems interfered with your social activities (like visiting with friends, relatives,  etc.)? 

(circle one) 

 
All of the time  Most of the time  Some of the time  A little of the time  None of the 

time 
 

 
 
 
11. How TRUE or FALSE is each of the following statements for you? 

 
 Definitely 

True 

Mostly 

True 

Don't 

Know 

Mostly 

False 

Definitely 

False 

a. I seem to get sick a little easier than other 

people 
     

b. I am as healthy as anybody I know      
 

c. I expect my health to get worse      

 

d. My health is excellent      
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HEARING HANDICAP INVENTORY FOR ADULTS 
Instructions: The purpose of the scale is to identify the problems your hearing loss may be causing you. 

Check Yes, Sometimes, or No for each question. Do not skip a question if you avoid a situation because of a 
hearing problem. If you feel a question does not apply to you, consider what your answer might be if you were 
forced to be in that situation. 

 

                 Yes       Sometimes No 
 

S-1. Does a hearing problem cause you to use the phone less often than you would like?   ____          ____  ____ 
 
E-2. Does a hearing problem cause you to feel embarrassed when meeting new people?    ____          ____  ____ 
 
S-3. Does a hearing problem cause you to avoid groups of people?         ____          ____  ____  
 
E-4. Does a hearing problem make you irritable?           ____          ____  ____ 
 
E-5. Does a hearing problem cause you to feel frustrated when talking to members  

of your family?               ____  ____  ____ 
 
S-6. Does a hearing problem cause you difficulty when attending a party?        ____          ____  ____ 
 
E-8. Do you feel handicapped by a hearing problem?           ____          ____  ____ 
 
S-9. Does a hearing problem cause you difficulty when visiting friends, relatives,  

or neighbors?              ____           ____  ____ 
 
E-12. Does a hearing problem cause you to be nervous?         ____           ____  ____ 
 
S-13. Does a hearing problem cause you to visit friends, relatives, or neighbors less 
 Often than you would like?                                                                                           ____           ____            ____  
 
E-14. Does a hearing problem cause you to have arguments with family members?     ____           ____  ____ 
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              Yes        Sometimes           No 
              
S-15. Does a hearing problem cause you difficulty when listening to TV or radio?               ____             ____    ____ 
 
S-16. Does a hearing problem cause you to go shopping less often than you would like?     ____            ____    ____ 
 
E-17. Does any problem or difficulty with your hearing upset you at all?       ____             ____           ____ 
 
E-18. Does a hearing problem cause you to want to be by yourself?        ____             ____ ____ 
 
S-19. Does a hearing problem cause you to talk to family members less often than you  
 would like?               ____    ____ ____ 
 
E-20. Do you feel that any difficulty with your hearing limits or hampers your personal 
 or social life?               ____   ____  ____ 
 
S-21. Does a hearing problem cause you difficulty when in a restaurant with relatives 
 or friends?               ____   ____  ____ 
 
E-22. Does a hearing problem cause you to feel depressed?         ____   ____  ____ 
 
S-23. Does a hearing problem cause you to listen to TV or radio less often than you 
 would like?               ____  ____  ____ 
 
E-24. Does a hearing problem cause you to feel uncomfortable when talking to friends?     ____   ____  ____ 
 
E-25. Does a hearing problem cause you to feel left out when you are with a group 
 of people?               ____            ____  ____ 
              
E - 7. Does a hearing problem cause you to feel “stupid” or “dumb”?        ____   ____  ____ 
 
S - 8. Do you have difficulty hearing when someone speaks in a whisper?                 ____            ____  ____ 
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S - 11. Does a hearing problem cause you to attend religious services less often than 
 you would like?               ____           ____  ____ 
 
Newman, C.W., Weinstein, B.E., Jacobson, G. P. et al. (1991). Test-retest reliability of the Hearing Handicap Inventory for Adults, 12, 355 – 357. 
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