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Objectives/Hypothesis: To determine the effectiveness of eye movement desensitization and reprocessing (EMDR) as a
treatment for tinnitus.

Study Design: Single-site prospective interventional clinical trial at a university hospital in the United Kingdom.
Methods: Participants were provided with tEMDR. This is a bespoke EMDR protocol that was developed specifically to

treat individuals with tinnitus. Participants received a maximum of 10 sessions of tEMDR. Outcome measures including tinnitus
questionnaires and mood questionnaires were recorded at baseline, discharge, and at 6 months postdischarge.

Results: Tinnitus Handicap Inventory and Beck Depression Inventory scores demonstrated a statistically significant
improvement at discharge after EMDR intervention (P = .0005 and P = .0098, respectively); this improvement was maintained
at 6 months postdischarge. There was also a moderate but not significant (P = .0625) improvement in Beck Anxiety Inventory
scores.

Conclusions: This study has demonstrated that the provision of tEMDR has resulted in a clinically and statistically signifi-
cant improvement in tinnitus symptoms in the majority of those participants who took part. Furthermore, the treatment effect
was maintained at 6 months after treatment ceased. This study is of particular interest, as the study protocol was designed to
be purposefully inclusive of a diverse range of tinnitus patients. However, as a small uncontrolled study, these results do not
consider the significant effects of placebo and therapist interaction. Larger high-quality studies are essential for the verification
of these preliminary results.
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INTRODUCTION
Tinnitus is a common, yet poorly understood condi-

tion,1,2 with a prevalence of about 10% in the United King-
dom.3 Despite the high worldwide prevalence of tinnitus
and the large number of proposed therapies available, there
is a distinct paucity of well controlled trials in the literature
to support an effective treatment.4 Eye movement desensiti-
zation and reprocessing (EMDR) is an integrative psycho-
therapy that involves bilateral stimulation, such as rapid
movements of the eyes from side to side. EMDR is gaining
popularity as an effective treatment for an increasing num-
ber and broad range of conditions. Since its introduction in
1989, numerous controlled studies have been conducted to
evaluate EMDR’s utility as a treatment for various forms of

trauma-related complaints, particularly posttraumatic
stress disorder (PTSD).5

EMDR therapy is an eight-phase treatment composed
of standardized protocols and procedures. These phases fol-
low a process of history taking, preparation of the patient,
assessment, desensitization, installation, body scanning, clo-
sure and reassessment. During a typical EMDR therapy
session patients divide their attention between recalling
traumatic memories and engaging in a bilateral cue. To
enable bilateral stimulation, the original EMDR protocol
involved the patient sitting across from the therapist and
following the therapist’s hand repeatedly moving from right
to left. As EMDR expanded, other forms of bilateral stimu-
lation evolved. Rather than relying on eyes tracking a
visual stimuli alone, auditory and/or tactile forms of bilat-
eral stimulation were introduced in addition to the eye
movements or on their own. Shapiro states that “Like CBT
with a trauma focus, EMDR therapy aims to reduce subjec-
tive distress and strengthen adaptive cognitions related to
the traumatic event. Unlike CBT with a trauma focus,
EMDR does not involve a) detailed descriptions of the
event, b) direct challenging of beliefs, c) extended exposure,
or d) homework.”6

There are a number of common features that promote
EMDR as a potentially viable mode of treatment for indi-
viduals with tinnitus. Tinnitus may be considered as a form
of phantom auditory perception, parallels have been drawn
between individuals with chronic tinnitus and individuals
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with chronic pain,7,8 and traumatic personal experiences
can influence the maintenance of chronic tinnitus.9–12 There
has been recent interest in the use of eye movement thera-
pies to treat patients with phantom sensations such as
phantom limb pain.13,14 EMDR is used as a treatment for
chronic pain,15 and the utilization of EMDR for trauma-
related conditions is widely reported.16 In view of these
encouraging features, together with emerging evidence
from earlier proof of concept work,17 the authors of this arti-
cle embarked on a feasibility study to determine whether a
bespoke form of EMDR could be considered to be an effec-
tive treatment for individuals with tinnitus.

MATERIALS AND METHODS
The ethical issues regarding this study were presented to the

United Kingdom National Health Service (NHS) National Research
Ethics Service for approval before acquiring local approvals from
the Research and Development department of the Norfolk and
Norwich University Hospital NHS Foundation Trust.

Participants
Patients being treated at Norfolk and Norwich University

Hospital NHS Foundation Trust were offered the opportunity to
participate in this study. Inclusion criteria were: 1) adults aged
18 years old and above with the capacity to consent; 2) subjective
idiopathic tinnitus, specifically chronic decompensated tinnitus,
with a Tinnitus Handicap Inventory (THI) score of 38 to 100; 3)
tinnitus for greater than 6 months duration; and 4) willing to
commit to a full course of EMDR therapy. Exclusion criteria
were: 1) severe mental health problems (current treatment from
secondary care mental health services) and 2) difficulty commu-
nicating in English.

Treatment Protocol
Study participants received EMDR therapy according to a

bespoke protocol that was developed specifically for patients
experiencing tinnitus (tEMDR). This protocol drew on the work of
Shapiro’s original adult-based EMDR protocol18 and Grant’s 2009
EMDR protocol for the treatment of chronic pain.19 Each partici-
pant underwent a maximum number of 10 sessions of tEMDR
therapy lasting 60 minutes each. tEMDR therapy sessions
occurred regularly with a frequency of once every 1 to 2 weeks.
The tEMDR was administered by a single clinical psychologist,
accredited as an EMDR practitioner, at the Norfolk and Norwich
University Hospitals NHS Foundation Trust.

An EMDR therapy session is an individual therapy session
with a trained EMDR therapist. Prior to the initial EMDR ses-
sion, each study participant was provided with a verbal and writ-
ten explanation of the rationale behind the use of EMDR therapy
for their tinnitus. EMDR was provided according to the standard
eight-phase protocol comprising 1) history and treatment plan-
ning, 2) client preparation, 3) assessment, 4) desensitization, 5)
installation, 6) body scan, 7) closure, and 8) reevaluation. Each
study participant worked with the therapist to collect a relevant
history and current information about the study participant’s
experiences of his/her tinnitus, which provided the basis for an
individually tailored formulation. If the participant experienced
historical trauma that was psychologically linked to the tinnitus,
the traumatic event(s) was initially processed using the standard
EMDR protocol. Once the past tinnitus-related trauma was pro-
cessed, and for those participants who did not have past trauma
related to their tinnitus, the tEMDR protocol followed. In the

tEMDR protocol, the study participant is then asked to create a
description of their tinnitus that included: 1) an image or a felt
sense that represents the study participant’s tinnitus experi-
ences, 2) negative belief(s) in relationship to the tinnitus experi-
ences, 3) a preferred belief in relation to the experiences, 4) the
(usually negative/undesirable) emotions associated with the
experiences, and 5) the physical sensations associated with
the experiences. Subjective ratings of disturbance (SUDS) (rang-
ing from 0 = neutral/no distress to 10 = bad/most distressing)
and the study participant’s subjective validity of the positive
beliefs/cognitions (ranging from 0 = perceiving the belief as
completely false to 7 = seeing the belief as completely true) were
recorded to monitor progress during each session.

After this protocol was established, the desensitization
phase began with one of two forms of bilateral stimulation:
bilateral eye movements or pulsators for bilateral tactile stimu-
lation; this was subject to the study participant’s preference.
The pulsators option had two pulsators held in each hand that
provided alternating bilateral tactile stimulation. The pulsa-
tors were connected to a battery-operated control box held by
the therapist. When turned on, the pulsators provided alternat-
ing gentle vibrations, which could be altered in speed and
length.

Each study participant progressed through the process of
bilateral stimulation sets, pausing and reporting on inner obser-
vations and experienced change between each set. Assuming that
the study participant’s thoughts, feelings, images, and physical
sensations became less distressing, the therapist asked them to
reconsider how true the positive belief seemed now, and this was
strengthened with short sets of bilateral stimulation. Finally,
participants were invited to create a positive statement about
their changed experience of their tinnitus, and bilateral stimula-
tion was employed to help the participant begin to embed this
new way of thinking about themselves.

Each study participant was provided with a maximum num-
ber of 10 tEMDR sessions, exclusive of the initial history-taking
session. However, 10 sessions were not required for all partici-
pants. Discontinuation of tEMDR sessions took place when a
participant had completed processing all of their negative
tinnitus-related beliefs and either of the following levels had been
attained: 1) a SUDS level of less than 3 or 2) a THI score of less
than 18.

Outcome Measurements
The primary outcome measure was the THI score. Second-

ary outcome measures were the Beck Depression Inventory
(BDI),20 and the Beck Anxiety Inventory (BAI).21 Each partici-
pant took part in the study for a maximum of 10 weeks. Outcome
measures were administered by a research nurse. Measures were
recorded at the preintervention assessment (T0), and then fur-
ther assessments were made at discharge (T1) and 6 months
postdischarge (T2). The THI questionnaire was completed prior
to every contact session with the clinician. In total, the THI ques-
tionnaire was completed at consent (T0), before the first EMDR
session (on the day of the EMDR session), and then before every
subsequent EDMR session began (on the day of the EMDR ses-
sion) for up to a maximum of 10 EMDR sessions, at discharge
(T1), and then at 6 months postdischarge (T2). This provided a
maximum of 13 data points.

Adverse Events
Adverse events were reviewed at every study visit.
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Statistical Analysis
Descriptive statistics were reported for all variables at

baseline. For the primary and secondary outcome variables,
descriptive statistics were reported for the change from baseline
for their respective recorded time points. A Wilcoxon signed rank
test was also performed to test for differences in the changes
from baseline. All analyses were carried out using SAS statistical
software version 9.4 (SAS Institute, Cary, NC).

RESULTS
Seventeen individuals with tinnitus were recruited to

take part in this study. Of those, three participants with-
drew before completion of their tEMDR therapy. One
withdrawal was due to work commitments interfering with
session attendance. For another participant it was the
increased awareness that the tinnitus was associated with
painful childhood experiences but not feeling in a position
to explore this. For the third participant that withdrew, no
explanation was provided as contact with them was lost. Of
the fourteen participants who completed this study, 50%
of the participants were male, and the average age
was 57 years (standard deviation = 12.4). The median
duration of tinnitus symptoms was 4 years (interquartile
range [IQR] = 1–9 years). The median number of EMDR
sessions undertaken by the participants was nine sessions
(IQR = 7–10 sessions). Table I summarizes key characteris-
tics of the study participants. Table II reports the overall
trial results. Figure 1 illustrates the improvements in THI
for individual study participants. Figure 2 illustrates the
overall improvements in THI for all study participants. No
adverse events were reported.

At discharge (T1), the median improvement in THI
score was 20 (IQR = 16–35), which was a statistically signif-
icant improvement (P = .0005). Eight (57.1%) of the 14 sub-
jects had an improvement greater than 20 points. The BDI
scores also improved from baseline, with a median improve-
ment of seven points (IQR = 0–11; P = .0098). For both THI
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TABLE II.
Overall Trial Results.

Outcome Median (IQR)
Decrease
From T0 P Value*

Percentage
> 20-Point Decrease

THI

T0 62.5 (54–72)

T1 37.5 (34–49) 20 (16–35) .0005 8 (57.1%), 17% to 71%

T6 38.5 (32–46) 24 (11–30) .0009 9 (64.3%), 11% to 61%

BDI

T0 13.5 (7.5–18.5)

T1 6.5 (1.0–11.0) 7.0 (0–11) .0098

T6 6.0 (1.0–13.0) 6.5 (0–10) .0054

BAI

T0 6 (2–12)

T1 5 (2–8) 3.5 (2–5) .0625

T6 5.5 (3.0–8.0) 1.5 (0–4) .3125

*Wilcoxon signed rank test.
BAI = Beck Anxiety Inventory; BDI = Beck Depression Inventory;

IQR = interquartile range; THI = Tinnitus Handicap Inventory; T0 = preinter-
vention assessment; T1 = discharge; T2 = 6 months postdischarge.
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and BDI, the improvement was also maintained at the
6-month follow-up (T2). THI scores improved by a median
of 24 points (IQR = 11–30; P = .0009) with nine (64.3%) of

the 14 subjects having an improvement greater than
20 points. The BAI scores had a statistically nonsignificant
improvement at both discharge and at the 6-month follow-

Fig. 1. Change in Tinnitus Handicap Inventory (THI) score for individual study participants. EMDR = eye movement desensitization and
reprocessing.

Fig. 2. Improvements in Tinnitus Handicap Inventory (THI) for study participants. [Color figure can be viewed in the online issue, which is avail-
able at www.laryngoscope.com.]
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up. This was expected, as the baseline median anxiety score
of 6 (IQR = 2–12) was considered to be a low median score.
The median improvement in BAI scores at discharge was
3.5 (IQR = 2–5; P = .0625), and at 6 months it was 1.5
(IQR = 0 to 4; P = .3125).

DISCUSSION
EMDR was first described by Shapiro in 1989.22 Its

application has been particularly documented in the con-
text of PTSD.16 EMDR has been described as an integra-
tive psychotherapy,23 due to its assimilation of various
elements from diverse psychotherapies. A number of
models have been proposed to account for the role of eye
movements in EMDR, including Shapiro’s adaptive infor-
mation processing model,18 Dyck’s conditioning model,24

attentional processing accounts,25 and theories of reverse
learning.26 A recurrent mechanism in a number of these
accounts is that of the orientating reflex. MacCollock and
Feldman argue that lateral eye movements trigger an
investigatory component of this reflex to assess safety with
regard to potential external threats.27 Where threats are
positively identified, a fight or flight response is initiated;
in situations where no danger is identified, a functional
reduction in arousal takes place. Support for this reassur-
ance response in nonclinical patients has been demon-
strated using auditory stimuli.28 Overlap between these
concepts and theories related to the perception of tinnitus
bode well, especially when one considers the neurophysio-
logical model proposed by Jastreboff.29 Recent evidence
from the neuroscience literature provides further insight
regarding the mechanisms by which the tracking of lateral
eye movements can alter the retention of emotional memo-
ries and reduce learned fear responses. Brain imaging
data suggest that engagement with a bilateral stimulus
alone activates prefrontal brain pathways, which in turn
deactivate (due to resource competition) the amygdala, the
brain’s emotional threat center.30 This competition for neu-
ral resource has also been shown to lessen the experience
of fear related to a stimulus.30 Similarly, previous studies
that tasked working memory reported a reduction in emo-
tionality and vividness of autobiographical memories and
in the experience of intrusive memories.31–33

The positive results from numerous clinical trials has
established EMDR as an effective trauma treatment and
have prompted numerous professional organizations to
recognize its efficacy, beginning with the American Psycho-
logical Association’s (APA) Division 12 Task Force on Psy-
chological Interventions34 in 1998. Since then, the NHS,35

the International Society for Traumatic Stress Studies,36

the Israeli National Council for Mental Health,37 and the
Northern Ireland Department of Health38 have also sup-
ported EMDR. Most recently, the US Department of
Defense and Department Veterans Affairs39 stated that
EMDR was an effective treatment of trauma, as did the
American Psychiatric Association.40 It has also been found
to be helpful in medically unexplained symptoms and soma-
toform disorders.41

Cognitive science has provided neural networks that
model tinnitus.42 These neural network models were
inspired by theoretical models that described possible

neural mechanisms mediating tinnitus.29,43,44 The major-
ity of these models rely on the lateral-inhibition network
to simulate tinnitus45–48 and focus on the role of central
auditory processing regions as possible anatomical loca-
tions of the physiological abnormalities that cause tinni-
tus. Recent work has identified a number of regions
responsible for the generation and modulation of tinnitus
including limbic, somatosensory, and motor areas.49 There
has been some encouraging work described in the German
literature regarding the effectiveness of EMDR for the
treatment of tinnitus.50 Further benefit has been identified
during earlier trials performed in Vancouver, Canada on a
small number of participants.17 A recent small pilot study
from the Netherlands has further contributed to the litera-
ture regarding the use of EMDR in individuals with tinni-
tus.51 This study has taken a different approach to our
study, in as much as a more trauma-focused approach has
been employed. Our study has taken in account parallels
between chronic tinnitus and chronic pain, and as such,
we were keen to provide a more bespoke approach to the
creation of EMDR protocol that would specifically meet the
requirements of individuals with tinnitus (tEMDR). For
this reason, the tEMDR protocol has a present-oriented
focus on the experience of the tinnitus that meets the
needs of the majority of tinnitus sufferers seen in our trial
for whom there was no trauma history related to the tinni-
tus. The Dutch study has been well designed and has pro-
duced encouraging results, but as a pilot study, it reports
the same shortcomings as our preliminary study. The solu-
tion to understanding the outcomes of emerging therapies
for difficult-to-treat conditions is often cited as to perform
well-controlled randomized clinical trials; however, any
future trial would need to strongly consider the influence
of placebo and the fact that a distressed individual is
receiving interaction with an interested and motivated
therapist. It is not possible to propose at this stage where
on the spectrum (from trauma-focused EMDR therapy to
pain-focused EMDR therapy) EMDR for tinnitus patients
should lie, but the determination of this balance is likely
to be specific to the individual needs of the individual tin-
nitus patient receiving therapy.

The purpose of the study was to determine whether
our bespoke protocol for providing EMDR therapy (tEMDR)
was effective for a small diverse group of individuals with
tinnitus. With this respect, we have found this to be true,
with the provision of tEMDR resulting in clinically and sta-
tistically significant improvement in tinnitus symptoms for
the majority of participants. Furthermore, the treatment
effect was sustained at 6 months after treatment ceased.

Many contemporary clinical trials for tinnitus treat-
ments are restricted with respect to their inclusion criteria,
and this can pose an issue regarding the generalizability of
their results. Recent examples include drug trials that
require the participants to have had experienced a recent
onset of tinnitus due to a known insult to the inner ear. As
an early exploratory clinical trial, this study has benefitted
from a study protocol that was designed to be purposefully
inclusive of a diverse range of tinnitus patients; there was
no restriction with respect to tinnitus onset, tinnitus etiol-
ogy, or associated hearing loss for the individuals who par-
ticipated in our study. This means that the potential benefit
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of tEMDR could be considered for a better representation of
the tinnitus patient population at large.

Limitations of the Study
This study is limited as it is a small study, but

despite the small numbers of participants taking part,
the results are of significance both clinically and statisti-
cally. As emphasized above, a placebo effect is particu-
larly prevalent in tinnitus studies,52 so these results do
have to be reviewed with caution. Only well-designed ran-
domized controlled clinical trials can truly demonstrate
benefit of tEMDR in comparison to an appropriate control
group. However, the degree of improvement in symptoms
in a group of individuals, some of whom suffering from
tinnitus for a very long time, should not be overlooked.

Implications for the Future
The success of this small clinical trial provides data

to support the design and execution of a larger, formal,
randomized controlled clinical trial. The data acquired
from this study will allow appropriate estimates to be
made regarding sample sizes. Evolutions in the methods
employed to measure tinnitus will also be considered.53

For future evolutions of this current trial, great caution
would need to be heeded regarding the use of a fair con-
trol group. A multitude of trial design options exist, all
requiring a balanced consideration of scientific merit and
ethical issues. A trial that avoids a control group that
involves interaction with a clinician or therapist should
be strongly considered.

Interest in applying EMDR for a variety of new indi-
cations is increasing. This current study builds on a foun-
dation of scientific evidence that is evolving. From a
pathophysiological perspective, if EMDR is ultimately
found to be an effective treatment for tinnitus, this will
further our understanding of the pathways that initiate,
propagate, and maintain tinnitus perception, stimulating
further research to explore these pathways in more detail.

CONCLUSION
This small study has demonstrated that the provision

of tEMDR has resulted in a clinically and statistically sig-
nificant improvement in tinnitus symptoms in the majority
of those participants who took part. Furthermore, the
treatment effect was sustained at 6 months after treat-
ment ceased. This study is of particular interest, as the
study protocol was designed to be purposefully inclusive of
a diverse range of tinnitus patients. However, as this is an
uncontrolled study, these results do not consider the
effects that might have been due to placebo and/or the
therapist interaction. Larger high-quality studies are
essential for the verification of these preliminary results.
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