MBCT Treatment of Tinnitus
1

A Randomized Controlled Trial of Mindfulness Baseanitive Therapy for

Treating Tinnitus

Pierre Philippat, Francois Néf Lucy Clauw, Marie de Romrée& Zindel Segdl
University of Louvain, Belgiurh
and

Centre for Addiction and Mental Health and Universif Torontd

Published irClinical Psychology and Psychothera@p11

Authors' notes
This research was facilitated by grants from thent#¥s National de la Recherche Scientifique
de Belgique" 8.4505.00. The data collection wagpsued by the UCL Psychology
Department Consulting Center (CPS).
Correspondence regarding this paper should be ssltt¢o Pierre Philippot who is at
Psychological Sciences Institute, Université devamu, place du Cardinal Mercier, 10, B-
1348 Louvain-la-Neuve, Belgium. Electronic mailyrze sent via Internet to

"Pierre.Philippot@uclouvain.be".



MBCT Treatment of Tinnitus
2
Abstract

We conducted a randomized clinical trial to exantiverelative effectiveness of two
psychological interventions for treating tinnitusinnitus sufferers were initially offered a
single session of psychoeducation about tinnitlkwed two months later, by either 6
weekly sessions of mindfulness or relaxation tragni Results indicated benefits from
psychoeducation in reducing negative emotions, matron and the psychological difficulties
of living with tinnitus. These effects were mained or enhanced by mindfulness training
that also emphasized acceptance, while they erodbeé relaxation condition over the follow
up. Mediating processes are discussed and suggestir refining clinical interventions for

this population are offered.
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A Randomized Controlled Trial of Mindfulness Bas&ognitive Therapy for Treating

Tinnitus

Tinnitus is defined as an auditory perception with@ny external stimulation. In most
cases, it results from dysfunctional neural agtifieignard, 2003) that can originate from
diverse medical conditions, such as presbyacoasyntection, Meniére syndrome. Tinnitus
varies in terms of the nature of the sounds thastitute it, their frequency, intensity,
localization and complexity (Henry & Wilson, 2002 some cases, the medical cause of
tinnitus can be cured. However, in most case®tiseno medical treatment, and the
individual suffering from chronic tinnitus has takn to live with and accept tinnitus (Schéry-
Croze, 2003). Davis and Rafaie (2000) have estidhtitat 10 to 14% of the population
suffers from prolonged spontaneous tinnitus antlha 2% will develop clinically
significant psychological difficulties as a resukhe psychological difficulties triggered by
tinnitus encompass a large array of emotional sgmptrelated to depression, irritability and
anxiety.

Different psychosocial interventions have been tiged to relieve psychological
difficulties resulting from chronic tinnitus, witsach sharing a common focus on reducing
psychological distress, rather than eliminatingituns itself. Psychoeducation is featured in
most forms of psychological interventions for titusi (Clauw, Falise, Hayward, & Philippot,
2006; Dineen, Doyle & Bench, 1997; Henry & Wils@002) and consists of informing
clients about the nature of tinnitus, the procetisaslead to psychological distress
consecutive to tinnitus, and the best ways to eagetinnitus (including the facts that
avoiding and attempting to suppress tinnitus aeffective strategies). In some cases,
psychoeducation is sufficient to restore a nornoallity of life in tinnitus suffers (Dineen,

Doyle & Bench, 1997; Henry & Wilson, 2002). Howeyvé no significant improvement is
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observed within two months, additional treatmenetpuired (Kréner-Herwig, Frenzel,
Fritsche, Schilkowsky & Esser, 2003; Zachriat & Ked-Herwig, 2004).

One such approach is relaxation training. Progredduscular Relaxation (PMR,;
Jacobson,1957) has been extensively studied astanent for tinnitus (e.g. Andersson &
Lyttkens, 1999; Kirsh, Blanchard & Parnes, 198%1dberg, Scott, Melin, & Lyttkens, 1987,
1989; Scott, Lindberg, Lyttkens, & Melin, 1985)h& general conclusion of this research is
that relaxation is an effective treatment if it@nbined with psychoeducation (Coles &
Hallam, 1987; Kirsh, et al., 1989; Wilson & HenBQ00). Biofeedback has also been
studied, but research is less conclusive regaitsrigenefits (Young, 2000).

Other interventions have combined psychoeducatoire@laxation with aspects of
cognitive behavior therapy (Henry & Wilson, 2002)he behavioral component consists in
preventing avoidance of tinnitus or of activitieglasituations in which tinnitus is feared
(Sweetow, 1986). The cognitive component consist®gnitive restructuring targeting
dysfunctional beliefs about tinnitus (Henry & Wilks@2002). Research has established the
efficacy of such combined interventions (e.g. Asden & Lyttkens, 1999; Jakes, Hallam,
Rachman, & Hinchcliffe, 1986; Kroner-Herwig, Hebjngan Rijn-Kalkmann, Frenzel,
Schilkowski, & Esser, 1994; Wise, Rief, & Goeb&98; for a review see Martinez Devesa,
Waddell, Perera, & Theodoulou, 2007). In particullaese combined interventions have been
proven more effective than other types of monothiesa(psychoeducation, relaxation, yoga,
hypnosis). Observed outcomes have pointed to tehsan negative affect and sleep
disturbances resulting from tinnitus. Reviewingds¢s conducted between 1982 and 1998,
Peignard (2003) has estimated that combined iméores including cognitive and behavioral
components reduce psychological difficulties rasglfrom tinnitus by 50% in 74% of the
cases. Similarly, a recent Cochrane Collaboragerew has concluded that cognitive and

behavioral therapy is effective in improving theatity of life of tinnitus sufferers (effect size
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is .70) but that there is no evidence of efficatyaducing tinnitus intensity or depression

(Martinez Devesa, Waddell, Perera, & Theodoulo®,720 Although psychological
treatments are effective, there is still ample rdommprovement.

The aim of the present study is to examine whathiadfulness training, a new form
of psychological intervention that encourages atzege as the first response to distressing
experiences, can reduce psychological difficultessilting from tinnitus. Mindfulness
training is a manualized intervention that teagbeasicipants to maintain their attention on
present experience, without judging or analyticallgcessing it (Kabat-Zinn, 1982). Weekly
training sessions consist of meditative exercisesgroup discussion and patients are
expected to supplement group sessions with daitydwork (40 mins). Baer (2003) has
identified possible therapeutic mechanisms inclgdielaxation, cognitive change,
acceptance, exposure, and self-regulation. Aseargbove, these are precisely the
components that are required by psychologicalwetgion in tinnitus. In addition,
mindfulness training has also been proven effedovéreating chronic pain (e.g. Kabat-Zinn,
Lipworth, Burney, & Sellers, 1987; Randolf, Caldefacone, & Greak, 1999), a condition
that shares many similarities with the psychologiomsequences of tinnitus. Further,
preliminary data from an ongoing study suggest élsaeptance plays an important role in the
reduction of the negative emotional impact of tingi(Hesser, Westin, Hayes, & Andersson,
2009). Thus, in light of its putative active compats and its proven effectiveness in a related
condition, mindfulness training offers promise gssgchological intervention for tinnitus.

In the present study, we used a stepped-care desvgmich tinnitus sufferers were
randomly allocated to one of two combined-treatngeatips. Both groups first received
psychoeducation about tinnitus. Two months latieg group received 6-weeks of PMR
training, while the other group received 6-weeksaidfulness training. The delay of two

months between psychoeducation and training ismewended by the clinical literature
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(Dineen, Doyle & Bench, 1997; Henry & Wilson, 200&jis time-lag being necessary to

apply effectively and practice what is learnt dgrpsychoeducation. Participants were
evaluated before psychoeducation, pre- and pasirtgg(PMR versus mindfulness), and at a
3-month follow-up.

Method
Participants

The study was advertised in local newspaperscastaolled clinical trial aimed at
reducing the psychological distress resulting ftomitus. Approximately 300 people who
responded to this advertisement were informed®f&thdy procedure, of the inclusion and
exclusion criteria, and of the ethical consideradicelevant to the present study.

Inclusion criteria were (@) tinnitus experiencedhivi the past six months, (b) a
medical check-up by a physician specialized inihgatisorders, (c) sufficient hearing
capacity to follow instructions delivered duringpgp sessions, and (d) significant
psychological distress and impairment in everyddiviies resulting from tinnitus. This last
aspect was evaluated by the Tinnitus Psychologiigahct Questionnaire (QIPA, Philippot,
Clauw, & de Romerée, 2010) described bellow; spdify, to be included, participants’
mean evaluations of the negative emotions andidedgzd quality of life resulting from the
tinnitus had to be greater that 3 (on a scale ftdm7) and their quality of life had to be .
Exclusion criteria were (@) tinnitus resulting fran organic condition that could benefit from
a medical intervention, (b) use of a tinnitus maglkapparatus, (c) other psychotherapy or
psychological intervention during the study, anglarderline or anti-social personality
disorder.

Eligible participants were invited to a screenintgrview which consisted of an
anamnesis of the tinnitus and of resulting psyafpickd difficulties, a full diagnosis on the

Axis | of the DSM IV (American Psychiatric Assoa@t, 1994) as determined in a semi-
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structured interview conducted by a clinical psyolest (MINI, Lecrubier, Weiller, Bonora,
Amorin, & Lépine, 1994; Sheehan, Lecrubier, Han8#teehan, & al., 1998), the State Trait
Anxiety Inventory (STAI, Spielberger, Gorsuch, Leske, Vagg, & Jacobs, 1983), Beck
Depression Inventory (BDI, Beck & Steer, 1987), #mel psychological impact questionnaire
(QIPA, Philippot, & al., 2010).

Thirty participants (18 men) met the inclusionerid. The most common exclusion
reasons were insufficient psychological distressthe fact that the applicant was following
another psychological treatment. Selected padidgpwere randomly allocated to the
mindfulness training condition or to the relaxattcaining condition with the restriction that
there were equal numbers and gender proportioeadh group: Within gender, an equal
number of participants was randomly allocated theaondition. Two participants dropped
out at the first training session (one was muchhgeu (25) than the average sample), and
three were dropped from the analyses, becausenttssgd three training sessions; of these
five participants, two were in the mindfulnessnmag condition and three in the relaxation
training condition. At debriefing, it was ascentadl that none of the participants started a new
treatment during the trial. All analyses were amtdd on the 25 participants who completed
the entire protocol. Participants (mean age s6f),: 11.53, range : 35-79) were all well
educated (22 with a higher education degree). eltvere no differences in terms of age,
gender, educational or clinical status, depressioanxiety between groups. Demographic

characteristics are displayed in Table 1.

Insert about here Table 1.

Tinnitus psychological impact questionnaire (QIPA)
The 42 item QIPAis a recently created questionnaire that hasdiiardage of

evaluating different dimensions of the psycholobreaponses to tinnitus : emotional
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reaction, everyday life handicaps, coping moded,tha evaluation of their efficacy
(Philippot & al., 2010). It combines a selectidroaginal items and items from Tinnitus
Reaction Questionnaire (Wilson, Henry, Bowen & Heamgous, 1991) that evaluates the
psychological distress consecutive to the tinnitiis, Tinnitus Handicap Questionnaire (Kuk,
Tyler, Russell & Jordan, 1990) that evaluates @nadicap induced by the tinnitus, and the
Tinnitus Coping Style QuestionnaifBudd & Pugh, 1996) that assesses the coping gieste
initiated to alleviate tinnitus distress. Spedafig, the QIPA assesses six dimensions of
tinnitus experience during the past week. The @irmension measures the amount of time
the tinnitus was present on a single item, frorfwitlout any interruption”) to 7 (“time to
time a day without tinnitus”). The second dimensavaluates the extent to which the
tinnitus triggered negative emotions (2 factorgdative affect”, Cronbach® = .74, and
“frustration”, Cronbach’sx = .94). A third dimension targets the negative ination
triggered by the tinnitus, Cronbachis= .84, and a fourth dimension, the difficulties in
everyday life resulting from the tinnitus (2 fado¥social and professional difficulties”,
Cronbach’so = .91, and “personal difficulties” Cronbachis= .78). The fifth dimension
evaluates the coping strategies used (4 main faatognitive control, Cronbachts= .91,
distraction, Cronbach’'e = .62, avoidance and acceptance, the two latiagleeasured by a
single item). Finally, the questionnaire meaushesféeling of self-efficacy for the coping
strategies used, Cronbaclkis= .73.
Procedure

Psychoeducation was delivered in single group@es®ffered to multiple groups
(about 10 participants in each group) during whigb psychologists informed the
participants about the nature and characterisfitismtus, its epidemiology, etiology, as well
as adaptive and ineffective coping strategies. sEssion material was based on a written

manual. An independent observer ensured thantbemation presented was consistent with
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the manual’s content. At the end of the sessidnchviasted about 2 jours, participants

received a booklet outlining the information praddduring the session as well as a two-page
self-observation report sheet on which to recoair tBmotions, thoughts and behaviors
associated with tinnitus.

Relaxation and mindfulness training started twad an half months following
psychoeducation. The training consisted of sixklyegroup sessions. The two groups were
trained in parallel, exactly at the same time,imilar, adjacent rooms of a university
psychology department. The groups were instruloyetivo PhD level psychotherapists, with
at least 3 years of practice in mindfulness anelaxation training, and with a formal
training in MBCT. To avoid therapist effects, eaestructor alternated in teaching the
relaxation or the mindfulness session. Thus, é@&etment group received the same amount
of training from both instructors.

A manual was constructed for each training cooditiTo ensure treatment integrity,
an observer was present in each group with thedfskting the extent to which the manual
content and treatment procedures were adhereéd/aekly briefing sessions gathered
observers and instructors to coordinate the intgroe and ensure treatment homogeneity and
integrity. Before the first training session arfigtiathe last one, all participants filled in the
QIPA, the BDI, and the STAI. Mid-way between thmlef the training and the follow-up,
participants received a letter reminding them efithportance of practicing the exercises.

For the follow-up, three months after the endheftraining, participants received a
letter requesting them to fill in and send backhimtthe week three attached questionnaires:
the QIPA, BDI and STAI. This request for the magliwas followed-up by a phone call if
required. Finally, 3 months later, participantgevvited to a debriefing session. The
results of the study were presented, they werg fildbriefed and thanked for their

participation.
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Training manual

Instructors’ manuals were created for the minddafhand the relaxation training
intervention. The sessions were organized aroumiis frames in each treatment condition:
They lasted exactly the same amount of time (2$aad 15 minutes per session); they
started with a long exercise (30 minutes), contilwéh the review of the previous week’s
homework, before presenting and discussing thefspdeme of the session. Finally, all
sessions ended with an experiential exercise.

For mindfulness training, the manual was derivedifiSegal, Williams & Teasdale
(2002). The original manual, designed for the prédon of depressive relapse, was adapted
in the following ways. First, the content relatieepsychoeducation of depression relapse
was deleted, as the present treatment target wgssyithological consequences of tinnitus.
This deletion concerns mostly the content fromisess4 and 5 of the original program.
Second, the number of session was reduced fron68 Tthe first four sessions were very
similar to the original program: They comprised @kathe same exercises, but (a) referred to
dealing with the adversity of tinnitus rather thaith depression relapse and (b) did not
present the psychoeducative part of session 4.filtheession of the program merged
aspects of session 5 and 6 of the original progfaausing mostly on the theme that thoughts
are not facts. The main exercise consisted in @0 sitting meditation with a sequential
focus on breath, body, thoughts and finally theoetiction of a difficult thought in the
meditation. The sixth session of the program nekagpects of session 7 and 8 of the
original program dealing with how to take care néself (relapse prevention) and evaluating
the program. The main exercise consisted in a h(odyscan.

For relaxation training, the manual followed thegressive relation training of
Jacobson (1957) adapted by Van Rillaer (1997). firbiesession consisted of breathing

training, the second session taught Jacobson tedaxand divided in 13 body parts, the third
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session into 8 body parts, the fourth into 4 bodstg and the fifth on 2 body parts. The sixth

session focused on mini-relaxation and on maintemanh relaxation competence.

Results

Analysis strategy

Each variable was analyzed with 2 X 2 ANOVAs, wittatment group (mindfulness
versus relaxation) as a between-subjects factotiareof measurement as a repeated
measure. The first analysis examined the oveffaiteof treatment by comparing the means
at baseline (intake: Time 0) and the 3-months Yolip (Time 3). Then, to assess the specific
effect of the psycho-educative component of thattnent, ANOVAs compared the means at
baseline and just before mindfulness or relaxatiaming (Time 1, i.e. two months and an
half after psychoeducation). Then, ANOVAs evalddtee impact of the mindfulness or
relaxation training by comparing means between @@rere 1) and post-training (Time 2),
and between Time 1 and the 3-month follow-up (T8heAll post-hoc analyses used the
Bonferroni correction to adjugtvalues to multiple comparisons. It should be ddkat, as
will appear in full details in the following anakys, no group differences were observed at
baseline on the outcome measures.
Effects on tinnitus presence

The comparison baseline/follow-up on the preseifitleeotinnitus revealed an effect
of time, F(1,23) = 5.47p < .03, partialy?= .19, the tinnitus being more present at follgw-u
(mean: 2.40,s.d : 2.16) than at baselinméan: 1.72,s.d : 1.54). No effects were observed
in the other comparisons. Similarly, no effeccateed significance in any analysis conducted
on the amount of hours a day the tinnitus was pexdeas tolerable. It should be noted that
the treatment did not aim at reducing the tinnitsslf. The increase in tinnitus presence

might be a consequence of the greater attentionaid to tinnitus during treatment.
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Effects on affectivity

The QIPA distinguished two dimensions in the emm@laoesponses to tinnitus: overall
negative affect and frustration. Analyses wergt ftonducted on the overall negative affect
scores. The baseline/follow-up comparison revealelg@ar effect of time7(1,23) = 16.02p
<.001, partial?= .41, moderated by a Time X Group interactiefi,,23) = 8.36p < .01,
partial 72= .27. As shown in Table 2, negative emotion ifiggmtly decreased in the
mindfulness group (Cohah= 1.44) but not in the relaxation group (Colien .22). The
baseline/pre-training comparison showed that psyghacation clearly had a positive impact
on negative affectivityf-(1,23) = 9.56p < .005, partial?= .29, Cohenl = .60, with no effect
nor interaction with group. The pre-/post-traincgmparison revealed no significant effect,
but the pre-training/follow-up comparison showeslgnificant Group X Time interaction,
F(1,23) =6.11p < .02, partialy?= .21, negative affectivity decreased from préatrey to
follow-up in the mindfulness group (Cohdrs .75), while it tended (non significantly) to
increase in the relaxation group (Colien .34). In sum, in terms of affectivity, while tho
groups benefited from the psychoeducation, the fuindss group continued to show
reductions at follow-up, whereas the relaxatiorugrdid not. Indeed, post-hoc tests, using
the Bonferroni procedure showed that, in the milmdfsis group, mean negative affectivity at
follow-up was significantly lower than both at blise and at pre-training. However, in the
relaxation group, mean negative affectivity atdaltup did not differ from the mean at any

other time of measurement.

Insert about here Table 2.

Regarding frustration, the baseline/follow-up congans evidenced effects of time,
F(1,23) = 5.98p < .03, partial?= .21, moderated tendencially by a Time X Group

interaction,F(1,23) = 4.03p < .06, partial?= .15 (mindfulness group Cohdr= .98,
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relaxation group Coheth=.11), as well as a tendencial effect of grdt(i,23) = 3.32p <

.09, partialr?= .13. As can been seen in Table 2, no differevece observed at baseline. At
follow-up however, feelings of frustration decredgethe mindfulness group but not in the
relaxation group. The baseline/pre-training congoar showed that, similarly to what was
observed for negative affectivity, psychoeducationinished frustrationf-(1,23) = 8.00p <
.01, partialr?= .26, Coher = .48, with no effect nor interaction with grouphe pre-/post-
training comparison revealed no significant efféct, the pre-training/follow-up comparison
showed a main effect of group(l,23) = 5.05p < .04, partial?= .18, the mindfulness group
reporting less frustration than the relaxation gr@@ohend = .75). Overall, it appears that
psychoeducation diminished the feelings of frugiraengendered by the tinnitus. The
mindfulness or relaxation interventions did notdawlirect effect on this variable. However,
the effects of psychoeducation were maintainetiémtindfulness group but they were
eroded in the relaxation group.
Effects on rumination

The baseline/follow-up comparison of the ruminatsoores revealed an effect of
time, F(1,23) = 22.89p < .000, partial?= .50, moderated by a Time X Group interaction,
F(1,23) = 5.72p < .03, partial?>= .20. As shown in Table 2, rumination decreasede in
the mindfulness group (Coher= 1.56) than in the relaxation group (Colten .44). The
baseline/pre-training comparison showed that psydhoation clearly decreased rumination,
F(1,23) = 8.21p < .009, partial?= .26, Cohemr = .10. The pre-/post-training and pre-
training/follow-up comparisons revealed no sig@hteffects. In sum, psychoeducation
reduced rumination in both groups. However thedfuimess group continued to capitalize
on this benefit up to follow-up, while the initiaénefit of psychoeduction was just maintained
in the relaxation group.

Effect on daily difficulties
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The QIPA distinguishes between the difficulties gfated by the tinnitus at the social

and professional level, e.g. problem to attendad@sients (social difficulties) and at the
personal level, e.g. sleep problems (personakdities). Regarding social difficulties, the
baseline/follow-up comparison only revealed ancfté time,F(1,23) = 17.24p < .001,
partial 2= .43, Coherd = .82. As shown in Table 2, the social diffice#tigenerated by
tinnitus significantly decreased from baselinedibofv-up. The baseline/pre-training
comparison showed that psychoeducation had a y®sitipact on the difficulties;(1,23) =
26.87,p < .001, partial?= .54, Coherd = .72. No effects were significant for the presp
training, and for the pre-training / follow-up coarsons.

Regarding personal difficulties, the baseline/f@aHop comparison showed main
effects of groupF(1,23) = 6.40p < .02, partial?= .22, and a tendency for tinfg(1,23) =
3.78,p < .07, partial?= .14. As shown in Table 2, the mindfulness groeepmorted less
personal difficulties, on the average, than thaxation group. No effects were significant for
any of the other comparisons. In sum, it seentsihaspects of the treatment did modulate
this variable.

Effect on coping strategies

The QIPA differentiate four coping strategies: atiga control, distraction, avoidance
and acceptance. Regarding cognitive control, teernaining / follow-up comparison
revealed a tendential Time X Group interactib(t,,23) = 3.85p < .07, partial?= .14. As
shown in Table 2, cognitive control attempts tentbedecrease more in the mindfulness
group while the reverse is observed in the relakagroup. No effects were significant for
any of the other comparisons.

Regarding distraction, the only significant effecall comparison is a Time X Group

interaction between pre-treatment and follow+(,,23) = 4.46p < .05, partial?= .16. The
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relaxation group tended to increase their usesifatition, Cohed = .63, while no change
was observed in the mindfulness group, Cathen07.

No effects were observed for the avoidant copingmarisons.

Finally, regarding acceptance, no effect of timefofime X Group interaction
reached significance. However, group effects vobxserved for the baseline / follow-up
comparisonF(1,23) = 11.50p < .003, partial?= .33, and for the pre-training / follow-up
comparisonF(1,23) = 11.25p < .003, partiak?= .33, the mindfulness group reporting more
acceptance than the relaxation group. To undetdtas pattern of results, between-groups
comparisons were computed for the four measuretmaas. Only the follow-up comparison
yielded a significant differencg23) = 4.11p < .000, Cohenl = 1.71, indicating more
acceptance in the mindfulness group than in treation group, at follow-up only.

Effects on efficacy beliefs

The baseline/follow-up comparison of efficacy rgsror the strategies used to cope
with tinnitus revealed two statistical tendencmse of timeF(1,23) = 4.15p < .06, partial
n?= .15, one of the Time X Group interacti®i{l,23) = 3.88p < .06, partial?= .14. As
shown in Table 2, efficacy judgments tended toaase in the mindfulness group but not in
the relaxation group. The baseline/pre-trainingnparison showed that psychoeducation
clearly had a positive impact in both gro#§1,23) = 9.33p < .006, partial?= .20. The pre-
/post-training comparison revealed no significdfeat, but the pre-training/follow-up
comparison evidenced a tendency for the Time X @ioteractionf(1,23) = 2.96p < .10,
partial 72= .11. The overall pattern suggests that effidaaiefs increased in both groups
following psychoeducation. However, these beltdsreased at follow up in the relaxation
group, while they were maintained in the mindfukgeoup.

Effects on depression and anxiety
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Finally, the analyses on the scores of depres&bi)(@nd anxiety (STAI) revealed no

effects of time or treatment conditions. This aleaaBon is congruent with the meta-analysis

of Martinez Devesa et al. (2007).

Discussion

Confirming previous reports (e.g. Dineen, Doyl&&nch, 1997; Henry & Wilson,
2002), a clear positive effect of psychoeducatias wbserved in the present study,
specifically in terms of reduction of negative aftigity, rumination, and of the difficulties
experienced as a consequence of tinnitus. Theste§ particularly marked for rumination
and negative affectivity. This supports the clatiecommendation of offering
psychoeducation as a first line intervention imitins treatment. It should be noted that, in
the present study, the large positive effect othsgducation was still observed two to three
months after its delivery. As suggested by previaccounts (e.g. Henry & Wilson, 2002), it
is assumed that tinnitus sufferers need suffidiemt (often estimated around two months) to
integrate this information their daily lives andpiactice what is taught during
psychoeducation.

The mindfulness and relaxation trainings did motdimmediate improvement, as the
comparison pre- and post-treatment did not revgalfgcant differences. This might be in
part due to the large effect already yielded bycphsgducation. The only one exception here
was cognitive control coping, which in the presstdy indexed reflecting on the causes and
consequences of the tinnitus. This unhealthy médemng tended to decrease in the
mindfulness group between pre- and post-trainfagch change was not observed in the
relaxation group. It is to be noted that mindfgiméraining specifically targets

disengagement from maladaptive repetitive pattef@malytical thinking, of which reflecting
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on the causes and consequences is a prototypei{d/@2k04). This interpretation has to be
taken cautiously as the effect is only tendentigdhe present data.

If, for most variables, mindfulness or relaxattaainings did not have an immediate
effect, a clear differential impact was observetbbdw-up: Mindfulness training appears to
have brought either postponed improvements orter@iaintenance of the benefits of
psychoeducation as compared to relaxation trainiffgs was seen on measures of negative
affectivity, frustration, rumination, and self-efficy beliefs. Specifically, in the mindfulness
condition, participants reported less negative @notrritability, and rumination at follow-up
than they reported at pre-training, i.e. after pegducation. These effects are particularly
significant as they concern the central psychollgiomplaints of tinnitus sufferers
(Peignard, 2003). This pattern was not observeldanelaxation condition. The benefits of
mindfulness might thus depend on a long term pracind might only appear after several
months. It should be noted that the mindfulnesigitng in the present study was
concentrated on six weeks while the typical proglasts eight weeks. During debriefing
many participants in the mindfulness condition (boit of the relaxation condition) reported
that they would have preferred a longer trainingpp®rting the conjecture that extended
practice is necessary for obtaining the full besedi this intervention. It should also be
noted that, in the relaxation condition, for moatiables, the benefits of psychoeducation
tended to erode at follow-up. This is especiallyetfor negative affectivity for which no
differences are observed between baseline andMalfin the relaxation condition.

The impact of the intervention on acceptancerufitus followed a different dynamic
in time. Clearly, it remained unaffected by psyethacation. Mindfulness training had a
positive impact of this variable, but it only appsgat follow-up, manifested by a significant
difference as compared to relaxation training. sTgattern of results again suggests that the

benefits of mindfulness training require severahthe of practice to appear.



MBCT Treatment of Tinnitus
18
Overall, the present results are congruent wighnibtion that a reduction in analytical

rumination and the development of acceptance ammgrtihe most active processes in
mindfulness intervention (Baer, 2003). Our intetption is that, in the present mindfulness
intervention, the decrease in negative emotionality in psychological difficulties resulting
from tinnitus might be mediated by these two preessdecrease in rumination and
development of acceptance. Future studies witlefasamples should be designed to conduct
mediational analyses on these variables.

As a first exploration of the usefulness of mirldéss training in tinnitus treatment,
the present study suffers from several limitatioRsst, the samples were small. On the one
hand, the fact that clearly significant effects &vebserved with a limited sample size
indicates that the effects are large. On the dthed, it calls for caution in generalizing these
results. The small sample size also precludepdhsibility of mediational analyses. It
should also be noted that the average level ofatrcin the present sample is higher than in
the general population. The present study shouleplecated with a less educated sample,
especially given that having a manual occupatiah woise exposure has been shown to
yield higher prevalence for tinnitus. Another liatibn is that mindfulness training comprised
only six sessions while the standard training idekieight sessions and one or two booster
sessions (e.g. Segal, Williams & Teasdale, 2003sdale, Segal, Williams, Ridgeway, Lau
& Soulsby, 2000). Given the feedback of the paréints at debriefing, we suggests that the
standard version of the training (eight sessions pboster sessions) is preferable.

To conclude, our results support the use of pdypgical interventions for people
suffering from tinnitus. In line with previous e=ch, it suggests that the first line
intervention should consist of psychoeducatiorfurther suggests that the benefits of
psychoeducation are maintained and either enhdncedndfulness training. Relaxation

training seems to be less effective in this context mindfulness training may be preferred.



MBCT Treatment of Tinnitus
19



MBCT Treatment of Tinnitus
20

References

American Psychiatric Association. (199Bjagnostic and statistical manual of

mental disorders$4th ed.). Washington, DC.: Author.

Andersson, G., & Lyttkens, L. (1999). A meta-anialyeview of psychological
treatments for tinnituBritish Journal of Audiology, 3201-210.

Baer, R. A. (2003). Mindfulness Training as a Glatilntervention: A Conceptual and
Empirical ReviewClinical Psychology: Science and Practice, 1@5-143.

Beck, A.T., & Steer, R.A. (1987Beck Depression Inventory manudhn Antonio.
TX: Psychological Corporation.

Budd, R.J., & Pugh, R. (1996). Tinnitus coping stghd its relationship to tinnitus
severity and emotional distreseurnal of Psychosomatic Researdh327-325.

Clauw, L., Falise, F., Hayward, E., & Philippot,(R006). Approche cognitivo-
comportementale de I'acouphéne chronique invaliddetue Francophone de Clinique
Comportementale et Cognitive0, 12-27.

Chery-Croze, S. (2003). Les acouphenes : donnéestss. In J. P. Luauté (Ed).
Hallucinations auditives, perspectives actuelsropsy News,, 220-130.

Coles, A., & Hallam, R. (1987). Tinnitus and itsmagement.British Medical
Bulletin, 43,983-998.

Davis, A., & Rafaie, A. (2000). Epidemiology of titus. In R.S. Tyler (Ed.),
Tinnitus HandbookSan Diego: Singular. Thomson Learning.

Dineen, R., Doyle, J. & Bench, J. (1997). Managdingitus: a comparison of different
approaches to tinnitus management trainBrgish Journal of Audiology31, 331-44.

Henry, J. L., & Wilson, P. H. (2002Jhe Psychological Management of Chronic

tinnitus : A Cognitive-Behavioral ApproacBoston : Allyn and Bacon.



MBCT Treatment of Tinnitus
21
Hesser, H., Westin, V., Hayes, S. C., & Anders$an(2009). Clients' in-session

acceptance and cognitive defusion behaviors inpganee-based treatment of tinnitus
distressBehaviour Research and Therapy, 823-528

Jacobson, E. (1957Y.ou must relaxNew York: McGraw-Hill.

Jakes, S. C., Hallam, R. S., Rachman, S., & Hini¢bcR. (1986). The effects of
reassurance, relaxation training and distractiooloonic tinnitus sufferer&ehaviour
Research and Therapy, ,2497-507.

Kabat-Zinn, J. (1982). An outpatient program inde&bral medicine for chronic pain
patients based on the practice of mindfulness ratalit Theoretical considerations and
preliminary resultsGeneral Hospital Psychiatry, 83-47.

Kabat-Zinn, J., Lipworth, L., Burney, R., & Selle/. (1987). Four-year follow-up of
a meditation-based program for the self-regulatibchronic pain:Treatment outcomes and
compliance. Clinical Journal of Pain, 2, 159-173.

Kirsch, C. A., Blanchard, E. B., & Parnes, S. MBg&2). A review of the efficacy of
behavioural techniques in the treatment of subjedtnnitus.Annals of Behavioral Medicine,
11, 58-65.

Kroner-Herwig, B., Frenzel, A., Fritsche, G., Skbilvsky, G., & Esser, G. (2003).
The management of chronic tinnitus. Comparisomabatpatient cognitive-behavioal group
training to minimal-contact intervention®¥urnal of Psychosomatic Research, 381-389.

Kréner-Herwig, B., Hebing, G., Van Rijn-Kalkmann,, Brenzel, A., Schilkowski, G.,
& Esser, G. (1994). The management of chronic st Comparison of a cognitive-
behavioral group training with yogdournal of Psychosomatic Research, 393-165.

Kuk, F.K., Tyler, R.S., Russell, D., & Jordan, @#990). The psychometric properties
of a tinnitus handicap questionnaire. Ear and Heari1,434-442.




MBCT Treatment of Tinnitus
22
Lecrubier, Y., Weiller, E., Bonora, L.I., Amorin, & Lépine, J-P. (1994French

adaptation of the Mini International Neuro-psychiatinterview (MINI 4.4). Internal report,
Unité INSERM 302. Hépital de la Salpétriere, Pafisnce.

Lindberg P, Scott B, Melin L & Lyttkens L.(1987)ohg-term effects of
psychological treatment of tinnituScandinavian Audiology, 1667-72.

Lindberg P, Scott B, Melin L & Lyttkens L.(1989)h& psychological treatment of
tinnitus: an experimental evaluatiddehaviour Research and Therapy, 893-603.

Londero, A. & Chays, A. (2009). Traitement deswgaeenes: Aspects
neurochirurgicauxiNeurochirurgie, 55248-258.

Martinez Devesa, P. Waddell, A. Perera, R. & Thedolo, M. (2007). Cognitive
behavioural therapy for tinnitus (Reviewhe Cochrane Library,,11-24.

Peignard, P. (2003). Acouphenes et hyperacousigli@ration dans 75% des cas par

les TCC. La revue du praticien. Médecine généfale332-334.

Philippot, P., Clauw, L. & de Romerée, M. (201@alidation du questionnaire

d’'impact psychologique de I'acouphene (QIR¥glidation of the tinnitus impact

guestionnaire]. Manuscript submitted for publicatio
Randolph, P. D., Caldera, Y. M., Tacone, A. M., &6k, M. L. (1999). The long-
term combined effects of medical treatment andradfuiness-based behavioral program for
the multidisciplinary management of chronic paimsest TexasPain Digest9, 103-112.
Scott B, Lindberg P, Lyttkens L & Melin L. (1983)sychological treatment of
tinnitus. An experimental group studycandinavian Audiology, 1223-30.
Segal, Z.V., Williams, J.M.G., & Teasdale, J.D. @20 Mindfulness-based cognitive
therapy for depression: A new approach to preventelapse New York: Guilford Press.
Sheehan, D.V., Lecrubier, Y., Harnett-SheehanAkhorim, P., Janavs, J., Weliller,

E., Baker, R., Dunbar, G. (1998) The Mini Internaal Neuropsychiatric Interview (MINI):



MBCT Treatment of Tinnitus
23
The development and validation of a structuredmbagjc psychiatric interview for DSM-IV

and ICD-10Journal of Clinical Psychiatry, 58&uppl. 20), 22-33.

Spielberger, D.C., Gorsuch, R.L., Lushene, R., V&RB., & Jacobs, G.A. (1983).
Manual for the State-Trait Anxiety InventoBalo Alto: CA.: Consulting Psychology Press.

Sweetow, R.W. (1986). Cognitive aspects of tinngaient management. Ear and
Hearing 7, 390-396.

Teasdale, J.D., Segal, Z.V., Williams, J.M.G., Ragy, V., Lau, M., & Soulshy, J.
(2000). Reducing risk of recurrence of major degiesusing Mindfulness-based Cognitive
TherapyJournal of Consulting and Clinical Psychology, &35-23.

Van Rillaer, J. (1997). L'apprentissage de la ratepn en thérapie cognitivo-

comportementale. Revue francophone de clinigue coimmentale et cognitige 2 16-20.

Watkins, E. (2004). Adaptive and maladaptive rurieaself-focus during emotional
processingBehaviour Research and Therapy, 4837-1052.

Wilson, P.H., & Henry, J.L. (2000). Psychologicaumagement of tinnitus. In R.S.
Tyler (Ed.), Tinnitus HandbookSan Diego: Singular. Thomson Learning.

Wilson, P.H., Henry, J.L., Bowen, M., & Haralambp@s (1991). Tinnitus Reaction
Questionnaire: psychometric properties of a measidéstress associated with tinnitus.

Journal of Speech and Hearing Research184-201.

Wise, K., Rief, W., & Goebel, G. (1998). Meetingtexpectations of chronic tinnitus
patients: comparison of a structured group thempygram for tinnitus management with

problem-solving group. Journal of PsychosomatiseRech44, 681-685.

Young, D.W. (2000). Biofeedback training in theatient of tinnitus. In R.S. Tyler

(Ed.), tinnitusHandbook San Diego: Singular. Thomson Learning.



MBCT Treatment of Tinnitus
24

Zachriat, C., & Kroner-Herwig, B. (2004). Treatinronic tinnitus : comparison of
cognitive-behavioural and habituation-based treatm€ognitive Behaviour Therapy, 33

187-198.



MBCT Treatment of Tinnitus
25
Footnote

! lhe QIPA can be obtained by email, from the awthon simple request.
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Table 1.
Participants’ Demographic Characteristics by Gragpignment (Standard Deviations in
Parentheses)

Mindfulness Treatment Group  Relaxation Treatmemu@
Age 60.92 (11.09) 59.75 (12.46)
Years of Education 14.61 (2.60) 14.58 (2.71)
BDI 9.00 (5.65) 13.08 (9.80)
STAI 39.84 (9.76) 43.83 (6.63)

Notes: BDI is Beck Depression Inventory, STAI iat8tand Trait Anxiety Inventory
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Table 2 :
Outcome Variables Means as a Function of Treat@eotp and Time of Measurement (Standard DeviatidParenthesis).
Dependent Mindfulness Group Relaxation Group
Measure Baseline Pre-Training Post-Training Follow-up Bawel Pre-Training Post-Training Follow-up
Neg. Emotion 3.65(1.31) 2.98 (1.59) 2.59 (1.37) 032.98) 3.49 (1.19) 2.84 (1.12) 2.90 (1.48) 3232)
Irritability 4.58 (1.81) 3.46 (1.66) 3.00 (1.40) 88.(1.79) 4.83 (1.50) 4.37 (1.87) 3.96 (2.00) 45p1)
Rumination 4.38 (1.08) 3.61 (1.62) 3.26 (1.52) A724) 4.28 (1.18) 3.66 (1.64) 3.42 (1.61) 3.728)
Social Diff. 4.26 (1.21) 3.50 (1.17) 3.14 (1.25) 842(1.00) 3.95(1.17) 3.12 (1.06) 3.19 (1.24) Ju37)
Personal Diff. 1.99 (.37) 2.08 (.75) 1.62 (.57) Q(B3) 2.91 (1.37) 2.29 (.89) 2.12 (1.27) 2.22Q).
Cognitive Control  3.69 (1.43) 3.21 (1.80) 3.06 }.78 3.08 (1.10) 3.47 (.82) 3.24 (1.11) 3.50 (1.30) 633(.99)
Distraction 4.08 (1.20) 4.35 (1.52) 4.46 (1.77) 3(2.76) 4.95 (.93) 3.68 (1.76) 4.46 (1.36) 4.78Q)
Avoidance 1.96 (1.27) 2.83 (1.95) 2.80 (2.28) q524) 3.13(1.81) 2.90 (1.73) 4.08 (1.97) 3.0812.
Acceptance 4.61 (1.88) 4,73 (1.39) 4.84 (1.21) $1305) 3.42 (1.82) 3.71 (1.29) 4.17 (1.85) 3.42Q)
Efficacy 2.14 (1.15) 2.82 (1.30) 3.15 (1.30) 3.128) 2.54 (.75) 3.03 (1.13) 2.54 (.78) 2.56 (1.13)
BDI 9.00 (5.66) 12.28 (8.39) 8.84 (9.43) 9.38 (1).4 13.08 (9.80) 15.20 (7.74) 12.83 (5.36) 11.923y.
STAI 39.84 (9.76) 45.13 (12.54) 42.85 (12.77) 4QUB.37) 43.83 (6.63) 44.22 (10.72) 45.75 (7.72) .78%10.47)

Notes : Neg. = Negative; Diff. = Difficulties, B Beck Depression Inventory, STAI = Spielbergeit&tnd Trait Anxiety Inventory.
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CONSORT Statement 2001 - CheckIt4
Items to include when reporting a randomized trial
PAPER SECTION Descriptor Reported
And topic Ite on
m Page #
TITLE & 1 | How participants were allocated to interventions (e.g., 6
"random allocation”, "randomized", or "randomly
ABSTRACT assigned").
INTRODUCTION 2 | Scientific background and explanation of rationale. 3-5
Background
METHODS 3 | Eligibility criteria for participants and the settings and 7-8
Participants locations where the data were collected.
Interventions 4 | Precise details of the interventions intended for each 7-9
group and how and when they were actually
administered.
Objectives 5 | Specific objectives and hypotheses. 5
Outcomes 6 | Clearly defined primary and secondary outcome 7,8
measures and, when applicable, any methods used to
enhance the quality of measurements (e.g., multiple
observations, training of assessors).
Sample size 7 | How sample size was determined and, when 5-6
applicable, explanation of any interim analyses and
stopping rules.
Randomization -- 8 | Method used to generate the random allocation 6
Sequence sequence, including details of any restrictions (e.g.,
generation blocking, stratification)
Randomization -- 9 | Method used to implement the random allocation 6
Allocation sequence (e.g., numbered containers or central
concealment telephone), clarifying whether the sequence was
concealed until interventions were assigned.
Randomization -- | 10 | Who generated the allocation sequence, who enrolled 5-6
Implementation participants, and who assigned patrticipants to their
groups.
Blinding (masking) | 11 | Whether or not participants, those administering the Not done
interventions, and those assessing the outcomes were
blinded to group assignment. If done, how the success
of blinding was evaluated.
Statistical 12 | Statistical methods used to compare groups for 11
methods primary outcome(s); Methods for additional analyses,

such as subgroup analyses and adjusted analyses.
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RESULTS 13 | Flow of participants through each stage (a diagram is See
strongly recommended). Specifically, for each group Flowchart
report the numbers of participants randomly assigned,
Participant flow receiving intended treatment, completing the study
protocol, and analyzed for the primary outcome.
Describe protocol deviations from study as planned,
together with reasons.
Recruitment 14 | Dates defining the periods of recruitment and follow- 7-8
up.
Baseline data 15 | Baseline demographic and clinical characteristics of 6-7
each group.
Numbers 16 | Number of participants (denominator) in each group 6
analyzed included in each analysis and whether the analysis
was by "intention-to-treat”. State the results in
absolute numbers when feasible (e.g., 10/20, not
50%).
Outcomes and 17 | For each primary and secondary outcome, a summary 11-16
estimation of results for each group, and the estimated effect size
and its precision (e.g., 95% confidence interval).
Ancillary analyses | 18 | Address multiplicity by reporting any other analyses n.a.
performed, including subgroup analyses and adjusted
analyses, indicating those pre-specified and those
exploratory.
Adverse events 19 | All important adverse events or side effects in each n.a.
intervention group.
DISCUSSION 20 | Interpretation of the results, taking into account study 16-18
Interpretation hypotheses, sources of potential bias or imprecision
and the dangers associated with multiplicity of
analyses and outcomes.
Generalizability 21 | Generalizability (external validity) of the trial findings. 18
Overall evidence | 22 | General interpretation of the results in the context of 18

current evidence.
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Enrollment

Excluded (n= 270)

(. J

A 4

Randomized
allocation

|

Allocated to intervention “Relaxation”

(n=15)
Received allocated intervention
(n= 13)

Did not receive allocated intervention

(n=2)
Reasons : one participant got ill;
another dropped out —he was much
younger than the other participants)

Not meeting inclusion criteria
(n= 205)
Refused to participate
(n=0)
Other reasons (living too far away
absence forecasted during the trial,
etc.) (n=65)

[ Allocation

A 4

Lost to follow-up (n= 0)

Discontinued intervention
(n=0)

Analyzed (n=12)

Excluded from analysis (n= 1)
Reasons : missed more than 2
sessions

Allocated to intervention
“Mindfulness”
(n= 15)
Received allocated intervention
(n= 15)
Did not receive allocated interventio
(n=0)

=]

[ Follow-Up

[ Analysis

A 4
Lost to follow-up (n= 0)

Discontinued intervention
(n=0)

A 4

Analyzed (n=13)

Excluded from analysis (n= 2)
Reasons : one missed more than
sessions, the other did not hand
back questionnaires several times




