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Abstract

Tinnitus can lead to considerable distress and suffering. Cognitive behavioural treatment (CBT) is effective, but not available for most patients. One controlled trial has previously shown the efficiency of a CBT-based self-help treatment delivered via the Internet. The aim of this study is to present an overview of the treatment design and administration, and to replicate the previous positive results in clinical practice. 

The participants were 77 consecutive patients at the Department of Audiology, Uppsala University Hospital, choosing the Internet-based self-help treatment. The treatment consisted of a six-week training programme, including rationales, homework, registrations and e-mail correspondence. Measures of tinnitus annoyance, depression, anxiety and sleep difficulties decreased significantly from pre-treatment to post-treatment and three-month follow-up. At post-treatment 43% and at follow-up 33% of the patients had reached the criteria for clinically significant improvement.

The conclusion of this study is that CBT-based self-help treatment delivered via the Internet is an effective way to reduce levels of tinnitus distress but the problem of high drop-out rates has to be targeted in future research.

Introduction

Tinnitus is a considerable problem for approximately 2-5% of the adult population (Andersson et al, in press). Since tinnitus rarely can be cured or reduced by medical means (Dobie, 1999), it is important to find treatments to reduce the distress caused by the sound. 

Cognitive behaviour therapy (CBT), originally developed to reduce suffering originating from psychiatric problems (Hawton et al., 1989), has been used to improve the ability of tinnitus sufferers to cope with the negative consequences of tinnitus and lessen the tinnitus-induced distress (Andersson et al., 1995). A meta-analysis has provided support for the use of CBT in decreasing distress caused by tinnitus (Andersson and Lyttkens, 1999).

Unfortunately, CBT is not available for most patients. One recent attempt to deal with this problem was a controlled study where it was shown that a CBT-based self-help program administered via the Internet also was an efficient treatment (Andersson et al, in press). In comparison to a wait list control group, subjects participating in a treatment consisting of a homepage with information and instructions, and the possibility to e-mail with the therapist, had statistically significant larger reductions in tinnitus-related distress, anxiety and depression. Using a 50% reduction on the Tinnitus Reaction Questionnaire (TRQ) (Wilson et al., 1991) as a conservative criterion for clinically significant improvement, 29% of the patients in the treatment group compared to 4% in the control group reached the criteria. The drop-out rate in the treatment group was 51% but almost none in the control group. At one-year follow-up when both groups of patients had been allowed to participate in the treatment, 31% reached the criteria for clinically significant improvement. At one-year follow-up 82% of the patients filled out the assessment questionnaires.
The patients in the controlled study were recruited by means of newspaper  advertisements and on tinnitus related Web Pages, and thus a clinical replication would test the generality of the positive results. The aim of this study is to describe the components and administration of an Internet-based self-help treatment for tinnitus and to find out if the statistically and clinically significant improvements presented in a controlled study can be replicated in a clinical setting.
Method

Participants characteristics

Included in this study were 77 consecutive patients who had started and finished the treatment between December 1st 1999 and October 15th 2001, and who had completed pre-treatment measurements. 48% of the patients were women. The mean age of all patients was 46.3 (SD=13.8). 70% had been referred from within the department of Audiology, Uppsala University Hospital, and the rest had been referred from other regions in Sweden. 41% had had no earlier treatment for tinnitus, 23% had tried one other treatment and 36% had already tried 2 or more treatments. The hearing deficit on their better ear for the frequencies 0.5, 1, 2, and 3 kHz was on average 15.2 dBHL (SD=14.3). For 25% of the patients tinnitus was completely or mostly located to the right side, 27% had a bilateral location of tinnitus and 48% had tinnitus located mostly or completely to the left. The volume of tinnitus had on average been matched to a pure tone or White Noise of 35.3 dBHL (SD=18.3). Reducing this unmodified volume of tinnitus with the patient’s hearing deficit at the tinnitus-frequency resulted in a modified volume of tinnitus with a mean of 9.5 dB (SD=10.3). The masking level of tinnitus was on average 58.3 dBHL (SD=24.3).

Assessments

Evaluated standard self-report measures were used to assess tinnitus-related problems and psychological complaints as outcome measures. These assessments were carried out via the Internet before treatment, following treatment, and at three-month follow-up. Tinnitus problems were assessed on the Tinnitus Reaction Questionnaire (TRQ), which consists of 26 items validated for use in tinnitus treatment research (Wilson et al., 1991). Depression and anxiety were assessed on the 14 item Hospital Anxiety and Depression scale (HAD), divided into two subscales for anxiety and depression (Zigmond and Snaith, 1983). Sleep difficulties were assessed with the Sleep Impairment Index (SII), a 7 item questionnaire suitable for detecting changes in perceived sleep difficulties (Morin. 1996). 

The criteria for clinically significant improvement, i.e. patients not just improved or slightly improved but experiencing a personally significant and important improvement (Roth and Fonagy, 1996), were defined as a 50% reduction of the TRQ. 

Selection of  patients

All patients on the general wait list for CBT treatment for tinnitus at the department of Audiology, Uppsala University Hospital, had been referred by ENTs. All of these patients received information about CBT for tinnitus and all except for a few patients, where Internet-based CBT was judged not to be suitable according to the referring physician, also received information about the different versions of CBT – individual, group or self-help via the Internet. This information also included the waiting time for the different versions of CBT, where the Internet-based treatment had the shortest and the individual treatment had the longest waiting time. Along with this information the patients received a request as to which version of CBT they would prefer. 

The patients who wished to start the Internet-based self-help program then met the psychologist for assessment and behavioural analysis. If tinnitus did not seem to be the main problem, if the patient experienced a high degree of other problems (psychiatric or medical), if the patient did not agree with the treatment rationale, or if he or she did not have access to, or was not sufficiently skilled in using the Internet, the Internet-based treatment was deemed not to be suitable for the patient.

Contents of the Internet-based self-help treatment

The aim of cognitive behaviour therapy in general is identifying and modifying maladaptive behaviours and cognitions by means of behaviour change and cognitive restructuring (Hawton et al., 1989). The self-help homepage used in this study was a revised version of the homepage in the previous controlled study (Andersson et al, in press), based on cognitive behavioural principles and techniques for tinnitus patients (McKenna and Andersson, 1998; Andersson et al., 1995). Divided into six modules, the homepage gives the information, rationales, instructions and homework assignments for the different components in CBT for tinnitus. Se table 1 for more details.
At the end of each module there is a form, the diary, where the patients report their treatment related activity. The homepage also includes the pre-, post- and follow-up questionnaires and the therapist’s e-mail-address.
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Administration of the self-help program

The patients included in the Internet-based CBT receive an e-mail with the www-address and a code to the pre-measure form. Submitting the pre-measurement form or a diary, the patients are redirected to a page where they get the code to the next module and thus can continue with the treatment. Within one to three days they also get an e-mail from the therapist with a comment on their report. 

The patients are expected to finish each module within 7-10 days and send an e-mail to the therapist if they for any reason get delayed. If a patient has not been heard from within two weeks the therapist sends an e-mail urging the patient to report about the progress of treatment and their reason for being delayed. If the therapist after repeated e-mails and telephone calls still does not get an answer from the patient the treatment is ended. If the patient reports that technical problems, lack of time, dissatisfaction with treatment results or other problems make them want to end treatment in advance this is discussed with the therapist via e-mail or via the telephone. If the patient decides to end treatment the patient is asked to fill out the post-measurement form and the patient is registered as having dropped out of treatment at the week with the last valid diary.

The patients that complete all six modules fill out the post-measurement form and the last diary at the same time. All patients get an e-mail three months after they submitted their last diary, asking them to fill out the follow-up questionnaire. Post-treatment questionnaires completed three months after the last diary counts as follow-up questionnaires.

One to three extra sessions with the therapist can be arranged to boost the treatment effect, deal with experienced difficulties during the treatment or more specifically address problems not extensively covered by the self-help program, such as severe hyperacusis or difficulties coping with stress.

Results

The results are calculated as “Intention-to-treat”, which means that the dropouts (i.e. patients not completing all 6 modules) are included in the analysis. Of the 77 patients only 39 filled out all three questionnaires so separate statistical analyses were made for pre-treatment to post-treatment and for pre-treatment to follow-up in order to include as many patients as possible. T-tests with a Bonferroni correction for two tests with an adjusted alpha-level of 0.025 were used to for significance testing. The Bonferroni correction was motivated because the pre-treatment measurements were used twice, thus augmenting the risk of type-I error. As shown in figure 1 and 2 significant reductions were found on all measures.
Using a 50% reduction of scores on the TRQ as the criteria for clinically significant improvement, 43% and 33% of the patients reached the criteria at post-treatment and follow-up respectively.

44 (57%) of the patients completed all 6 modules, 8 (10%) did not even completed the first diary and 25 (33%) dropped out after they had filled out the first diary but before they filled out diary number 6.
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Discussion

The aim of this study was to replicate the positive results of a previous controlled study on the efficacy of an Internet-based CBT self-help treatment (Andersson et al, in press). The results were replicated, both in terms of clinically and statistically significant improvement of patients from pre-treatment to post-treatment and follow-up. These findings add further to the evidence that Internet-based treatment can be an effective way to lessen suffering among tinnitus-patients and generalise this finding to clinical practice.

The drop-out rate was the same or slightly lower than in the controlled study. Compared to treatment as usual (group or individual), the drop-out rate is markedly higher in the Internet-based self-help treatment. This could be the result of patients perceiving the self-help treatment as less likely in reducing their distress, but when comparing credibility ratings (Borkovec and Nau, 1972) between the different versions of CBT, no such differences were found in our clinic. The drop-out problem is probably the most important target for further research and interventions. More careful selection of patients and different design and administration of the self-help treatment could be ways of reducing the drop-out rate. Although the high drop-out rate is a problem, it is important to remember that the positive results in this study were calculated as “Intention-to-treat” and thus included the drop-outs.

In summary, this study shows that CBT-based self-help treatment via the Internet is an effective way to reduce levels of tinnitus distress in a clinical setting.
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a) pre: 33.7 (16.2) ; FU: 21.6 (16.2) ;  t=5.1 ; df=54 ; p=.000005
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Figure 2.





a) pre: 35.0 (16.7) ; post: 22.4 (14.1) ;  t=5.4 ; df=53 ; p=.000001


b) pre: 7.8 (3.6) ; post: 5.6 (3.4) ;  t=3.9 ; df=54 ; p=.0002


c) pre: 6.6 (3.4) ; post: 4.5 (3.0) ;  t=4.8 ; df=53 ; p=.00001


d) pre: 19.5 (7.0) ; post: 16.0 (5.5) ;  t=5.1 ; df=54 ; p =.000005
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Table 1. CBT-components in module 1-6 of the Internet-based self-help treatment


Module�
CBT-component�
Explanation�
Home-work assignment


* = optional�
�
1�
Our view of tinnitus�
Presentation of the general treatment rational�
none�
�
�
Applied relaxation 1�
First tense and then relax different muscle groups �
2 times a day, 10-15 minutes each time�
�
2�
Sound enrichment�
Make tinnitus less noticeable by the use of external sounds�
* Try external sounds in different situations�
�
�
Applied relaxation 2�
Relax muscle groups without previous tension�
2 times a day, 5-7 minutes each time�
�
3�
Hearing deficit and tinnitus�
How to minimise problems associated with hearing deficit �
* Follow specific hearing advice in different situations�
�
�
Sleep management�
Brief description of general CBT-techniques for sleep problems (Morin, 1996)�
* Follow advice regarding sleep�
�
�
Applied relaxation 3�
Relax through controlled breathing and cue-controlled relaxation�
2 times a day, 2-3 minutes each time�
�
�
Positive imagery�
Focusing mentally on a positive image to relax and cope better with tinnitus�
At least 2 times a day following applied relaxation�
�
4�
Cognitive restructuring�
Introduction to the influence and modification of negative automatic thoughts about tinnitus�
* Use cognitive techniques�
�
�
Focus exercises�
Exploring and enhancing the ability to shift focus between tinnitus and some other stimuli�
At least 2 times a day following applied relaxation�
�
�
Applied relaxation 4 (common situations)�
The use of rapid relaxation (controlled breathing and cue-controlled relaxation) in everyday situations�
5-10 times a day in non-stressful situations, 30-60 seconds each time�
�
5�
Exposure to tinnitus�
Lessen negative emotions and avoidance of tinnitus through exposure to the sound�
Listen to tinnitus for 5-10 minutes at least 1 time a day following applied relaxation�
�
�
Concentration management�
Advice regarding concentration (ie taking breaks, divide tasks into smaller steps, problem solving)�
* Follow advice regarding concentration�
�
�
Hyperacusis�
Exposure to background sound and annoying but non-damaging noise to minimise hyperacusis and/or avoidance of noise�
* Listen to background sound and/or annoying but non-damaging noise�
�
�
Applied relaxation 4b (stressful situations)�
Expanding the use of rapid relaxation


to more stressful situations and to everyday tinnitus distress�
10-15 times a day, 30-60 seconds each time�
�
6�
Physical activity�
Increase the level of physical activity to enhance wellbeing and to better manage stress and tinnitus�
* Mostly focused on increasing the everyday physical activity�
�
�
Applied relaxation (maintenance)�
Incorporate applied relaxation in everyday life in a realistic way�
Rapid relaxation 10-20 times a day and/or longer relaxation 1-2 times a day�
�
�
Summary, maintenance, and relapse prevention�
Summarise what has been done during the treatment and how it has worked. Make a plan for the future�
Write personalised summary and plan�
�
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