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Abstract

Objective: The aim was to assess factors related to tinnitus and hyperacusis handicap in older people. Design: Retrospective cross-sectional. Study Sample: Data were gathered for 184 patients with an average age of 69 years. Results: Tinnitus handicap as measured via the tinnitus handicap inventory (THI) was significantly predicted by tinnitus annoyance as measured via the visual analogue scale (VAS) (regression coefficient, b=2.9, p<0.001) and the effect of tinnitus on the patient’s life as measured via the VAS (b=3.9, p<0.001). Hyperacusis handicap as measured via the hyperacusis questionnaire (HQ) was significantly predicted by the score on the depression subscale of the hospital anxiety and depression scale (HADS) (b=0.8, p<0.001) and to a small extent by the THI score (b=0.07, p=0.048). Insomnia scores as measured via the insomnia severity index (ISI) were significantly predicted by scores on the depression subscale of the HADS (b=0.46, p=0.007). Conclusions: Since tinnitus annoyance significantly predicts tinnitus handicap, it is important to explore factors associated with annoyance that may be useful in designing appropriate rehabilitative interventions aimed at reducing tinnitus handicap in older people. Future studies should explore whether hyperacusis and insomnia in older people with tinnitus need to be managed in conjunction with treatment for depression. 

Tinnitus is the sensation of sound without any external acoustic sound source. Hyperacusis is characterized by intolerance to certain everyday sounds that causes significant distress and impairment in social, occupational, recreational and other day-to-day activities (Aazh et al, 2016; Tyler et al, 2014b). Connections between tinnitus, hyperacusis and hearing impairment have been highlighted by many authors (Formby et al, 2007; de Klaver et al, 2007; Schecklmann et al, 2014; Tyler & Conrad Armes, 1983; Andersson et al, 2002; Nelson & Chen, 2004). 


Hearing loss, tinnitus and hyperacusis tend to increase with increasing age. The prevalence of hearing loss (hearing thresholds in the better ear averaged over 0.5, 1, 2 and 4 kHz of 25 dB HL or more) in people over 60 years old is almost five times higher than for younger people (Davis, 1989). A more recent study reported that the prevalence of high-frequency hearing loss (hearing thresholds in either ear averaged over 3, 4 and 6 kHz of 25 dB HL or more) in people over 60 years old is 77% (95% CI: 74-80) (Agrawal et al, 2008). The prevalence of tinnitus has been estimated to be 9% for adults over 60 years old, which is almost twice the estimate of 4.6% for adults aged 45-60 years and almost 6 times the estimate of 1.6% for adults aged 18-44 years (Adams & Marano, 1995). Epidemiological studies of hyperacusis are limited, partly due to the lack of a widely accepted definition (Tyler et al, 2014b). Matsumura and Rylander (1991) reported that noise sensitivity is significantly related to age (r= 0.26, p<0.0001) where the noise sensitivity score on a self-report questionnaire was higher for an older age group (50-64 years) than for a younger age group (35-49 years). They did not include people aged over 65 years (Matsumura & Rylander, 1991). Andersson et al (2002) reported that the prevalence of hyperacusis, as measured via an internet questionnaire (n=563), was 15% among people aged 51 to 79 years, which was significantly higher than the 6% prevalence found for those aged 16-30 years and the 11% prevalence for those aged 31-50 years. A recent survey study reported that patients with hyperacusis symptoms (n=379) were significantly older than people without hyperacusis in the general population (n=2995) (p<0.05) (Paulin et al, 2016).    

Self-report questionnaires are commonly used to assess the self-perceived impact of tinnitus and/or hyperacusis on an individual’s life. Tinnitus and hyperacusis disability and handicap are related to activity limitations (e.g., problems with sleep, concentration and hearing) and participation restrictions caused by the symptoms (e.g., withdrawal from social situations, problems at work and relationship difficulties) and their impact on the individual’s psychological wellbeing and health-related quality of life (WHO, 1999).    


It is important to explore the factors associated with tinnitus and hyperacusis handicap in order to design appropriate rehabilitative interventions, since “cures” for these conditions are currently not available (Tyler & Baker, 1983). Despite the higher prevalence of tinnitus and hyperacusis among older people, to the authors’ knowledge, there are only a few studies focusing on the specific needs of this population. Andersson et al (2005) reported that cognitive behavioural therapy seems to be effective for older people with tinnitus. However, due to their small sample size (n=23), they were unable to explore the factors associated with tinnitus handicap. Moreover, their participants were recruited via advertisement and may not be representative of those treated in day-to-day clinical settings. Several researchers have reported significant relationships between tinnitus and hyperacusis handicap and hearing difficulties, insomnia, anxiety and depression (Cronlein et al, 2007; Ratnayake et al, 2009; Tyler & Baker, 1983; Zeman et al, 2011). However, these studies did not have a focus on the older population and only a small number of patients over 60 years old were included. Factors related to tinnitus and hyperacusis handicap may be different for older populations because the odds of hearing impairment, insomnia, anxiety, depression, cognitive and physical decline, and reduced self-perceived health-related quality of life increase with increasing age (Davis, 1989; Dawes et al, 2014; McCall, 2004; Lenze & Wetherell, 2011). 


The aim of this study was to assess tinnitus and hyperacusis handicap and factors associated with them for older patients seen at an audiology outpatient tinnitus and hyperacusis clinic.   

Methods

Study design and patients 

This was a retrospective study conducted at the Tinnitus and Hyperacusis Therapy Specialist Clinic (THTSC), Royal Surrey County Hospital, Guildford, UK. The data for all patients aged 60 years or more who were seen at the THTSC from 15th September 2015 to 15th February 2016 were included (n=184). The lower age limit of 60 years was chosen as it is consistent with the age at which hearing loss tends to become sufficient to start producing problems in everyday life (Davis, 1989; Agrawal et al, 2008).    

Demographic data for the patients and the outcomes of their most recent audiological investigations and their self-report questionnaires were imported from their records held at the Audiology department. Audiological measurements and the self-report questionnaires are listed below: 

(1) Pure-tone audiogram based on the procedure described by the British Society of Audiology (BSA, 2004). 

The severity of hearing loss was categorized based on the values of the PTA across 0.25, 0.5, 1, 2 and 4 Hz, as recommended by the British Society of Audiology (BSA, 2004): Mild (20 – 40 dB HL), Moderate (41 – 70 dB HL), Severe (71 – 95 dB HL) and Profound ( > 95 dB HL).

(2) Uncomfortable loudness levels (ULLs) based on the BSA recommended procedure (BSA, 2011). 

The average ULLs at 0.25, 0.5, 1, 2, 4 and 8 kHz in the ear with the lowest ULLs were considered as indicating abnormal sound tolerance if they were below 80 dB HL. Such low ULLs might indicate hyperacusis (Sherlock & Formby, 2005; Khalfa et al, 2002).

(3) Tinnitus Handicap Inventory (THI; Newman et al, 1996)
The THI has 25 items, and response choices are "no" (0 points), "sometimes" (2 points) and "yes" (4 points). The overall score ranges from 0 to 100. Scores from 0–16 indicate no handicap, scores from 18–36 indicate mild handicap, scores from 38–56 indicate moderate handicap, and scores from 58–100 indicate severe handicap (Newman et al, 1996).

(4) Hyperacusis Questionnaire (HQ; Khalfa et al, 2002)
The HQ comprises 14 items and the response choices are "no" (0 points), "yes, a little" (1 point), "yes, quite a lot" (2 points), and "yes, a lot" (3 points). The overall score ranges from 0 to 42. Scores above 26 indicate strong auditory hypersensitivity (Meeus et al, 2010).     

(5) Insomnia Severity Index (ISI; Bastien et al, 2001)
The ISI comprises seven items that assess the severity of sleep difficulties and their effect on the patient’s life. Each item is rated on a scale from 0 to 4 and the total score ranges from 0 to 28. Scores from 0-7 indicate no clinically significant insomnia, scores from 8-14 indicate slight insomnia, scores from 15-21 indicate moderate insomnia, and scores from 22-28 indicate severe insomnia (Bastien et al, 2001).

(6) Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983)
The HADS consists of 14 items, each rated from 0 to 3 according to the severity experienced. Eight items require reversed scoring, after which depression (HADS-D) and anxiety (HADS-A) subscale totals may be obtained. The total score for each subscale ranges from 0 to 21. Scores from 0-7 are classified as normal, scores from 8-10 are classified as borderline abnormal and scores from 11-21 are classified as abnormal (Zigmond & Snaith, 1983).

(7) Visual Analogue Scale (VAS; Maxwell, 1978) of tinnitus loudness, annoyance and effect on life. 

VAS scores are ratings on a scale from 0 to 10. The VAS score for the loudness of tinnitus was assessed by asking the patients to rate the loudness of tinnitus during their waking hours over the last months. It was explained that 0 corresponds to no tinnitus being heard and 10 is the loudest sound that they can imagine. The VAS score for annoyance induced by the tinnitus was assessed by asking the patient to rate their subjective perception of annoyance on average during the last month, where 0 corresponds to no annoyance and 10 is the most annoying thing that can possibly happen. The VAS score for the impact of tinnitus on their life was assessed by asking the patient to rate the effect of tinnitus on their lives during the last month, where 0 corresponds to no effect and 10 is an extreme effect.

Ethical approval 

The study was approved by the South-West Cornwall and Plymouth Research Ethics Committee and the Research and Development department at the Royal Surrey County Hospital.

Data analysis 

The data were anonymised prior to statistical analysis. Descriptive statistics, means, standard deviations (SDs), 95% confidence intervals (CIs) and scores for the self-report questionnaires are reported. Pearson correlations were calculated between scores on the THI and HQ and other variables (i.e., VAS, HADS, ISI, age, PTA for the better ear, PTA for the worse ear, and the average ULLs in the ear with the lowest ULLs).  The p-value required for statistical significance was set at p<0.01 to allow for the fact that several correlations were calculated. The variables that showed significant correlations with the total THI and HQ scores were included in linear multiple-regression models. 


The Stata ® data analysis and statistical software (version 13) was used for statistical analyses. The analyses were restricted to patients for whom there were complete data on all variables required for a particular analysis. The number of patients included in each analysis (n) is reported.  

Results

The mean PTA was 30 dB HL for both the right and left ears (SD =19 and 18 dB, respectively). Based on the PTA for the better ear, 39% (66 out of 171 patients with audiograms) were classified as having no hearing loss, 48.5% (83/171) had mild hearing loss, 10.5% (18/171) had moderate hearing loss, and 2% (4/171) had severe hearing loss. The scores on the THI, HQ, HADS, VAS and ISI are shown in Table 1. The mean hearing thresholds and ULLs are presented in Table 2. 

Tables 1 and 2 here
Statistics for the various measures

Based on scores for the THI, 10% of patients (18/178) had no tinnitus handicap, 34% (61/178) had a mild tinnitus handicap, 23% (41/178) had a moderate tinnitus handicap, and 33% (58/178) had a severe tinnitus handicap. The average ULL was 88 dB HL (SD =10 dB) for the right ears and 89 dB HL (SD =10 dB) for the left ears. Based on the average ULL in the ear with lower ULLs, 21% (20/95) of patients had ULLs below 80 dB HL, which might indicate hyperacusis. Based on scores for the HQ, 16% (28/171) of patients experienced significant hyperacusis handicap. Only 9% (6/65) of patients had both abnormally reduced ULLs and significant hyperacusis handicap based on the HQ. For the anxiety subscale of the HADS, 46% (80/174) of patients had normal scores, 21% (37/174) had borderline abnormal scores, and 33% (57/174) had abnormal scores. For the depression subscale of the HADS, 70% (121/174) of patients had normal scores, 17% (30/174) had borderline abnormal scores, and 13% (23/174) had abnormal scores. Suicidal ideation was reported by 7% of patients (13/184). However, none of them had attempted suicide or had a plan to do so. Based on scores for the ISI, 24% (38/157) of patients did not have insomnia, 37% (58/157) had mild insomnia, 27% (42/157) had clinically significant insomnia, and 12% (19/157) had severe insomnia.  

Factors related to tinnitus handicap 

There were significant correlations between tinnitus handicap as measured via the THI and tinnitus loudness (r=0.5, p<0.001), annoyance (r=0.7, p<0.001) and effect on life (r=0.8, p<0.001) as measured via the VAS. Tinnitus handicap was also correlated with hyperacusis handicap (r=0.4, p<0.001) as measured via the HQ, with anxiety and depression scores as measured via the HADS (r=0.6, p<0.001), and with insomnia scores (r=0.5, p<0.001) as measured via the ISI. However, there was no significant correlation between tinnitus handicap and age (r=(0.1, p=0.3), PTA for the better ear (r=0.05, p=0.5), PTA for the worse ear (r=0.06, p=0.4), or ULL (r=(0.1, p=0.2).   


The variables that showed significant correlations with the total THI score were included in a linear multiple-regression model. The model (n = 148) showed that higher scores on the THI were associated with higher (worse) scores for tinnitus annoyance and the effect of tinnitus on life as measured via the VAS (p<0.001) (Table 3). A 1-point increase in the mean VAS score for tinnitus annoyance was associated with an increase in THI score of 2.9 (95% CI: 1.44 to 4.44, p < 0.001) and a 1-point increase in the mean VAS score for the effect of tinnitus on life was associated with an increase in THI score of 3.9 (95% CI: 2.5 to 5.3, p < 0.001). The regression model revealed that there was no significant linear relationship between the total THI score and tinnitus loudness as measured via the VAS (p = 0.06), hyperacusis handicap (p = 0.3), anxiety (p = 0.045), depression (p = 0.3) or insomnia (p = 0.1). This model explained 70% of the variance in the total THI scores (Table 3). 
TABLE 3 here 

Factors related to hyperacusis handicap 

Hyperacusis handicap measured via the total HQ scores was significantly correlated with THI scores (r=0.4, p<0.001), anxiety as measured via the HADS (r=0.4, p<0.001), and depression as measured via HADS (r=0.5, p<0.001). However, there was no significant correlation between hyperacusis handicap and age (r=(0.05, p=0.5), PTA for the better ear (r=(0.008, p=0.9), PTA for the worse ear (r=0.15, p=0.05) or ULL (r=(0.2, p=0.05).   


Variables giving statistically significant correlations with total HQ scores were included in a multiple linear-regression model (n = 166). This model showed that higher scores on the HQ were associated with higher (worse) scores on the depression subscale of the HADS (p<0.001) and to a lesser extent with the THI score (p=0.048) (Table 4). A 1-point increase in the mean depression score on the HADS was associated with a 0.8-point increase in HQ score (95% CI: 0.4 to 1.25) and a 1-point increase in the mean THI score was associated with a 0.07-point increase in HQ score (95% CI: 0.0005 to 0.13). There was no significant linear relationship between HQ scores and scores for the anxiety subscale of the HADS (p = 0.4).  The multiple linear-regression model explained only 30% of the variance in the total HQ scores. 

TABLE 4 here 

Factors related to insomnia in patients with tinnitus and hyperacusis    

There were significant correlations between insomnia as measured via the ISI and the following: THI score (r=0.48, p<0.001), VAS score for tinnitus annoyance (r=0.41, p<0.001), VAS score for tinnitus loudness (r=0.38, p<0.001), and anxiety and depression scores as measured via the HADS (r=0.41, r=0.47, respectively, both p<0.001). However, there was no significant correlation between the ISI score and hyperacusis handicap (r=0.19, p=0.01) or age (r=(0.01, p=0.9). 


A multiple linear-regression model (n = 151) showed that higher scores on the ISI were associated with higher (worse) scores on the depression subscale of the HADS (p=0.007). A 1-point increase in the mean HADS score for depression was associated with a 0.46 point increase in ISI score (95% CI: 0.13 to 0.79). This model explained 32% of the variance in the total ISI scores. As shown by the regression model (Table 5), scores for the ISI were not predicted by VAS scores for tinnitus loudness (p = 0.15), VAS scores for tinnitus annoyance (p = 0.6), scores for the anxiety subscale of the HADS (p = 0.6) or THI scores (p = 0.053). 

Discussion

Suicidal ideation in patients with tinnitus and hyperacusis

Advancing age is among the factors associated with increased suicide risk (Conwell, 1995). However, suicidal ideations were reported by only 7% of our patients, who had a mean age of 69 years (SD=6), which is comparable to the 6.9% reported by Tyler and Baker (1983) for a population of tinnitus sufferers with a mean age of 60 years (SD=13). It has recently been reported that there is a small negative correlation between suicidal and self-harm ideations and age (r = (0.19, p = 0.02) (Aazh & Moore, 2017). In other words, suicidal and self-harm ideations slightly decrease with increasing age for patients with tinnitus and hyperacusis. However, as documented in the current study, suicidal ideations do occur for older patients with tinnitus and hyperacusis. Hence, audiologists who provide care for this population need to be prepared to screen for suicidal ideations and refer to mental health services when needed, especially when a patient gives a high score on the depression subscale of the HADS, since high scores increase the chance of suicidal and self-harm ideations by a factor of 6.2 (95% CI 5 1.13–34.1, p 5 0.036) (Aazh & Moore, 2017).
Factors influencing tinnitus handicap

The results showed that tinnitus handicap in older people, as measured via the THI, was correlated with several factors, including tinnitus loudness, annoyance and effect on life as measured via the VAS, and scores for the HQ, HADS and ISI. Similar correlations have been reported by several authors (Figueiredo et al, 2009; Hu et al, 2015; Zeman et al, 2011; Tyler & Baker, 1983; Tyler et al, 2014a; Kehrle et al, 2016; Ooms et al, 2012; Folmer et al, 1999).      


Despite the high prevalence of tinnitus among patients with hearing loss and vice versa, our result did not show a significant relationship between the PTA and tinnitus handicap as measured via the THI. This outcome is consistent with previous studies which did not have a focus on older patients (Gomaa et al, 2014; Hu et al, 2015; Ratnayake et al, 2009). Nevertheless, when older patients complain of tinnitus, their hearing should be assessed, as recommended by the guidelines for clinical practice (Department of Health, 2009; Tunkel et al, 2014). Fitting of hearing aids to address hearing impairment may or may not reduce the tinnitus handicap. In a study that assessed patients’ perspectives on the effectiveness of various clinical interventions in the management of tinnitus and hyperacusis (Aazh et al, 2016), use of hearing aids was rated as ineffective by 36% of patients, and all of those who reported that hearing aids were effective also reported that the counselling component of their treatment was effective in the management of their tinnitus or hyperacusis. Therefore, it is difficult to determine whether the hearing aids were an effective component of the treatment package. 


There are conflicting results concerning the relationship between tinnitus loudness and tinnitus handicap. Some authors reported no relationship (Folmer et al, 1999; Meikle et al, 1984; Hiller & Goebel, 2007) and some reported a significant relationship (Tyler et al, 2014a; Probst et al, 2016; Hiller & Goebel, 2006). In our study, there was a significant correlation between tinnitus loudness and THI score, but tinnitus loudness did not predict tinnitus handicap in the multiple regression model, while tinnitus annoyance and effect on life did. Using a somewhat younger population (mean age 51.5 years, SD 12 years), Cima et al (2011) reported that tinnitus disability, as measured via the tinnitus disability index (TDI), was correlated with tinnitus severity as measured via the Tinnitus Questionnaire (TQ) (Hallam et al, 1988) (r=0.64, p<0.001), but the TDI score was not correlated with tinnitus loudness as measured via the VAS (r=0.08, p=0.08).  


As the annoyance produced by tinnitus significantly predicts tinnitus handicap, it is important that future studies focus on exploring factors that predict tinnitus annoyance. The underlying cause for tinnitus annoyance may be different among different age groups, since the most important life stressors vary across the life span (e.g., school in young age, work and social settings in adulthood, and caregiver and health care settings in older age) (Lenze & Wetherell, 2011). Exploring the causes of tinnitus annoyance in older patients may provide useful information that can guide the design of appropriate rehabilitative interventions aimed at reducing tinnitus handicap in this population.   


Insomnia is associated with difficulty in initiating sleep, maintaining sleep, and/or achieving restorative sleep (McCall, 2004). Difficulty in getting to sleep, waking in the middle of the night, and waking early have been reported as the main types of sleep disturbance experienced by tinnitus sufferers (Hallam et al, 1988). Between 20% and 34% of people aged 65 years or more experience chronic insomnia, which is much higher than the prevalence of insomnia in younger people (McCall, 2004; Foley et al, 1995). Our results showed that only 24% of older patients with tinnitus did not have insomnia. This is consistent with a recent study on a somewhat younger population of tinnitus patients (mean age 53 years, SD 12 years) which showed that 27% of the patients did not have insomnia (Cronlein et al, 2016). In our study although insomnia was highly prevalent among tinnitus patients it did not predict tinnitus handicap. Nor was it predicted by any of the measured tinnitus-related factors. 


Contrary to our results, several researchers have reported a relationship between the severity of tinnitus and sleep disturbance (Meikle et al, 1984; Tyler & Baker, 1983; Folmer & Griest, 2000). Folmer and Griest (2000) measured sleep disturbance with just one question: “Does your tinnitus interfere with sleep?”, using a population that was somewhat younger than for the current study (mean age = 54 years, SD=12 years, n=174). They reported that there was a significant difference in tinnitus loudness between a group of patients who often had trouble sleeping and groups who never or sometimes had sleep disturbance (p<0.001). However, they pointed out that patients who reported that tinnitus did not interfere with their sleep were older than patients who reported that they often had trouble sleeping due to their tinnitus (p<0.05). 


Tyler and Baker (1983) reported that the most common difficulty reported by people with tinnitus was getting to sleep; this was reported by 56% of their sample. There were several aspects of their study that could explain the discrepancy with our results. First, their sample was relatively small (n = 72) and only 40 people in the sample were over 60 years old. Second, they did not measure tinnitus handicap or insomnia via validated instruments; instead, a self-constructed questionnaire was used. Meikle et al (1984) reported that there was a direct and statistically significant relationship between the severity of tinnitus and the proportion of people reporting sleep disturbance caused by their tinnitus. The number of patients over 60 years old in their study sample was 596 out of 1806. However, as for the study of Tyler and Baker (1983), they did not measure tinnitus handicap or sleep disturbance via validated instruments. Moreover they did not assess whether sleep disturbance predicted tinnitus handicap after taking into account the effect of other relevant variables, such as depression. The link between insomnia and depressive symptoms in patients with tinnitus has been reported by several authors (Cronlein et al, 2016; Xu et al, 2016). In our study, insomnia in older people was significantly predicted by depression scores. It is known that depression is more prevalent in older than in younger people (Mirowsky & Ross, 1992). A relationship between depression and insomnia in older people has been suggested by several researchers (Foley et al, 1995; McCall, 2004). If insomnia does not contribute directly to tinnitus handicap in older people, then it may not be necessary to address insomnia in the context of tinnitus rehabilitation. Future studies should explore whether insomnia in older people with tinnitus need to be managed in conjunction with treatment for depression. 

Factors related to hyperacusis handicap 

Our results showed that there was no significant relationship between the average ULLs and hyperacusis handicap as measured via the HQ. There was also a discrepancy in the number of patients who were classified as exhibiting hyperacusis as indicated via the HQ (i.e., scores above 26) and those who had abnormally low ULLs (average ULLs below 80 dB HL). Only 6 patients had both abnormally reduced ULLs and significant hyperacusis handicap based on the HQ. A similar discrepancy has been highlighted by several researchers (Khalfa et al, 2002; Meeus et al, 2010). Unlike the THI, which is aimed at assessing tinnitus handicap, and not the presence or absence of tinnitus, the aim of the HQ is ambiguous. Although the HQ is often used for diagnosing the presence of hyperacusis, its items actually assess attentional, emotional and social factors related to hyperacusis handicap. Moreover, the validity and reliability of the HQ in assessment of hyperacusis handicap in the UK population has been questioned (Fackrell et al, 2015). 


An alternative way of assessing the severity of hyperacusis is via measurement of ULLs. For normal-hearing listeners without hyperacusis, the average ULL is about 100 dB HL. Hyperacusis may be associated with lower than normal ULLs for one or both ears (Tyler et al, 2014b). In cases of severe hyperacusis, ULLs can be as low as 30 dB HL (Sheldrake et al, 2015). However, the use of ULLs for diagnosing hyperacusis has been questioned by several authors and there are conflicting results with regard to the patterns of ULLs across the audiometric frequencies in patients with hyperacusis and their relationship with hyperacusis handicap and psychological aspects of the condition (Blomberg et al, 2006; Juris et al, 2013; Hasson et al, 2013; Wallen et al, 2012; Baguley & Andersson, 2007; Baguley, 2003; Blaesing & Kroener-Herwig, 2012; Dauman & Bouscau-Faure, 2005; Khalfa et al, 2002). As highlighted by several authors, there is an urgent need to develop diagnostic criteria for hyperacusis and to develop validated assessment tools for measuring hyperacusis handicap (Pienkowski et al, 2014; Tyler et al, 2014b).

  
There is a high prevalence of symptoms of depression in patients with hyperacusis (Juris et al, 2013; Dauman & Bouscau-Faure, 2005). Schecklmann et al (2014) reported that the mean depression score as measured via the Beck Depression Inventory was 13 (SD=9) for patients with hyperacusis combined with tinnitus while it was 9 (SD=8) for patients with tinnitus only (p<0.001). The mean age of their patients was 51 years (SD=13). Our study showed that depression as measured via the HADS was a predictor of hyperacusis handicap as measured via the HQ for an older population. This highlights the need for psychological assessment in older patients who experience hyperacusis.       


Our results showed a significant correlation between anxiety scores and hyperacusis handicap. The hypothesis that hyperacusis is related to anxiety has been suggested by several authors. For example, Lader et al (1967) compared the reactions of people with various phobias with those of a normal control group to sequences of 1-kHz tones presented at a level of 100 dB (the authors did not state whether the level was specified as SPL or HL). The anxious group showed progressive increases in sweating, suggesting an increase in anxiety produced by the sounds, while the control group did not show such increases. Beck (1976) suggested that people with anxiety neurosis do not discriminate between safe and non-safe stimuli. Rather, any sound may be interpreted as a danger signal, leading to further anxiety. Dauman and Bouscau-Faure (2005) assessed psychiatric co-morbidity for 163 patients with chronic tinnitus with and without hyperacusis. They reported statistically significant differences in the prevalence of anxiety disorders between those with and without hyperacusis. Patients who had tinnitus combined with hyperacusis presented with 16% more anxiety disorders than those with tinnitus only. Goebel and Floezinger (2008) reported that 39% of patients with hyperacusis combined with tinnitus had an anxiety disorder compared to 23% of patients with tinnitus only. Blaesing and Kroener-Herwig (2012) assessed anxiety symptoms and sound avoidance behaviour for 56 tinnitus patients with and without hyperacusis. Patients who had hyperacusis showed significantly more anxiety symptoms and avoidance behaviour than those without hyperacusis. The mean Beck Anxiety Inventory total score for the group with tinnitus plus hyperacusis was 15.6 (SD=9.9), while for the group with tinnitus it was only 8.1 (SD=7.0) (p <0.05). Juris et al (2013) reported that 47% of 62 patients with hyperacusis who took part in their research had an anxiety disorder. 


While all of these studies suggest that there is a relationship between anxiety and hyperacusis, the regression analysis of our data suggested that anxiety does not directly lead to hyperacusis handicap; rather the hyperacusis handicap is predicted by depression. This finding is not consistent with the view that patients’ adverse reactions to ordinary sounds are directly dependent on their anxiety levels. We are not aware of any study in the literature that assessed whether anxiety directly predicts hyperacusis handicap in any age group. It is known that anxiety symptoms may lead to depressive symptoms with increasing age (Wetherell et al, 2001; Lenze & Wetherell, 2011). This may explain the significant role of depression in predicting hyperacusis handicap shown in the current study. However, our results need to be interpreted bearing in mind that the regression model explained only 30% of the variance in the total HQ scores, indicating that factors other than those assessed here are associated with hyperacusis handicap.  

Conclusions

For patients over 60 years old who sought help concerning their tinnitus and hyperacusis in a UK NHS Audiology clinic, a multiple regression analysis showed that tinnitus handicap was significantly predicted by VAS scores for tinnitus annoyance and the effect of tinnitus on the patient’s life. However, tinnitus handicap was not significantly predicted by ULLs, PTA, scores for tinnitus loudness, hyperacusis handicap, anxiety, depression or insomnia. As tinnitus annoyance significantly predicts tinnitus handicap in older patients, it is important to explore the factors associated with annoyance in this population. Such information may be useful in designing appropriate rehabilitative interventions aimed at reducing tinnitus handicap.  


A multiple-regression analysis showed that hyperacusis handicap was significantly predicted by the HADS score for depression, marginally predicted by the THI score, but not predicted by the HADS score for anxiety. Insomnia was significantly predicted by depression. Therefore, management of insomnia in tinnitus sufferers who are over 60 years of age may be outside the scope of tinnitus rehabilitation. Future studies should explore whether insomnia in older patients who experience tinnitus should be assessed and managed in conjunction with treatment for depression.
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