[image: image2.jpg]


[image: image3.png]Otosul

Otorrinolaringologia
Sul Fluminense



[image: image4.jpg]B HL B EM

0 0

0 o
I i
® »
30 \ 8 30
© ©
© ©
© ©
n n
© | w
© ©
© ®
10 i
I I
i =

125 280 00 750 Tk 18 2 K 4k Gk Bk Hz



[image: image1.jpg]



Analysis of the correlation between hearing thresholds, validated questionnaires and psychoacoustic measurements in the evaluation of patients with tinnitus 
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INTRODUCTION One of the reasons that make the evaluation of patients with tinnitus particularly difficult is the lack of uniformity in methods of measurement. Meikle et al, in a review article of 2008, classifies these methods in 4 categories, namely: �- Psychoacoustic tests. �- Scales. �- Questionnaires for functional effects of tinnitus. �- Questionnaires for the analysis of global perceptions of therapeutic effect.


The four most frequently used psycho-acoustical tests are listed below: �- Pitch Matches (PM) �- Loudness Matches (LM) �- Minimum Masking Level (MML) �- Residual Inhibition (RI) 


The questionnaires to assess the effects of tinnitus in patients are composed of several items that examine the impact of tinnitus in various aspects of daily life. Therefore, according to some authors, this assures them to have higher reliability if compared to other methods (Nunally & Bernstein, 1994). Examples of questionnaires are listed below: �- Tinnitus Handicap Inventory - THI (Newman et al, 1996) �- Tinnitus Handicap Questionnaire - THQ (Kuk et al, 1990) �- Tinnitus Questionnaire - Mini-TQ (Hiller & Goebel, 2004) 


The association between tinnitus and depression is already recognized for a long time, and this can be explained by the different connections between the central auditory system and other circuits, including the limbic system. The Beck Depression Inventory - BDI (Beck et al, 1961) is probably the measure of self-assessment of depression most often used in both the clinic, as in research and it has been translated into several languages and validated in different countries.


Several experimental studies in animals demonstrated that restricted cochlear lesions may induce mechanisms of neural plasticity in cortical levels, leading to tonotopic reorganization, similar to what occurs in member amputation       ( Irvine & Rajan, 1995). The cortical neurons, deprived of cochlear afferent input, undergo neuroplastic changes, with subsequent lower firing thresholds for frequencies around the affected areas, the so-called "lesion-edge" frequencies theory . Similar mechanisms may be related to some forms of tinnitus (Moller,2007). ���
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SUBJECTS AND METHOD 49 patients with tinnitus as the main complaint were submitted to tonal audiometry, PM and MML. The cut-off frequency in slope hearing losses curves, defined as the highest frequency where the hearing threshold is up to 5 dB above the best threshold (Figure 1), was also determined and statistically compared with the PM. Patients also fulfilled the THI and BDI questionnaires, in their Brazilian Portuguese validated versions. Data was statistically compared for correlations between audiometric thresholds, psycho-acoustic measures and questionnaires.











Figure 1 – Slope hearing loss curve with the cut-off frequencies (surrounded by circles)








RESULTS There was no statistically significant correlation between the THI and MML (p>0,05), both in patients with BDI scores under and over 14 points. A slight statistically significant tendency correlation was found between age and MML (p=0,074), the elder patients perceiving tinnitus louder. There was no statistically significant correlation (p>0,05) between the worst hearing frequency and PM, as well as between the cut-off frequency and the PM in patients with slope hearing losses (n=18, p<0,05).








DISCUSSION Our results are online with some studies that failed to demonstrate a correlation between psycho-acoustic measures and tinnitus questionnaires (Hiller & Goebbels, 2007). This fact probably reflects the influence of other factors , such as anxiety and depression or even unknown factors, in the perception of tinnitus and the consequent influence on these patients’ quality of life. The incidence of depression in our sample was low (8.3 %, with 10.4 % dysphoria), which is not in concordance with other studies (Kuk et al, 1990), a fact that may reflect the multiple aspects of different subtypes of tinnitus. Another interesting result is that MML (50.6 Db average) in our data was significantly higher than in other studies (average of 15 Db – according to Meikle et al, 2004). This also may reflect the question of different subtypes of tinnitus or even response accuracy by tinnitus patients.


Our study also failed to demonstrate statistically significant correlation between the PM and hearing loss frequencies, considering the worst thresholds frequencies and the cut-off frequencies. According to the lesion-edge theory, some degree of matching between the PM and the cut-off frequency should be expected, but the slope hearing loss format is the only one suitable for this evaluation, reducing the sample size (n=18).





CONCLUSIONS There is no statistically significant correlation between psycho-acoustic measures (PM and MML),audiometric thresholds and validated questionnaires, with a slight tendency for louder tinnitus in elder patients. Our results are online with other studies and these findings may reflect multiple aspects of different subtypes of tinnitus patients, as well as influence of non-auditory aspects of tinnitus and inconstant responses at the psycho-acoustic measures. Further studies should be focused in standardized tinnitus measuring methods that analyze both audiological and psychological aspects of tinnitus.  
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