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ORIGINAL ARTICLE

Multidisciplinary group information for patients with tinnitus: an open trial

Reza Zarenoea,b, Therese Bohn Erikssona, Jakob Dahlc, Torbj€orn Ledina,b and Gerhard Anderssona,c,d ; on
behalf of the €Osterg€otland Tinnitus Team
aDepartment of Otorhinolaryngology in Link€oping, Anesthetics, Operations and Specialty Surgery Center, County Council of
€Osterg€otland, Link€oping, Sweden; bDivision of Neuroscience, Department of Clinical and Experimental Medicine, Faculty of Health
Sciences, Department of Otorhinolaryngology in Link€oping, Anesthetics, Operations and Specialty Surgery Center, County Council of
€Osterg€otland, Link€oping University, Link€oping, Sweden; cDepartment of Behavioural Sciences and Learning, Linneaus Centre Head,
Link€oping University, Link€oping, Sweden; dDepartment of Clinical Neuroscience, Karolinska institute, Stockholm, Sweden

ABSTRACT
Purpose: The aim of this study was to investigate the effects of a multidisciplinary group infor-
mation as a part of a Stepped Care tinnitus management model. The Tinnitus Handicap
Inventory (THI) and the Hospital Anxiety and Depression Scale (HADS) were administered before
and after the group information to evaluate the effects.
Method: In total, 627 patients participated in half-day tinnitus information meetings from 2004
to 2011 in our clinic. We retrieved 426 patients for analysis with complete scores on the THI,
HADS, and a questionnaire covering background information. These three questionnaires were
used before the information meeting, and the THI and HADS at a 1-month follow-up.
Results: Significant decreases were found in scores on the THI (p< .001) and the HADS-A (p< .05),
pre- and post-information session. However, no significant changes were observed on the
HADS-D.
Conclusion: An information meeting as a part of multidisciplinary Stepped Care model can be
an effective initial approach to manage tinnitus, and serve as a filter for patients who need
additional treatment.
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Introduction

Tinnitus is the perception of sound(s) without an
audible external source. It is widely regarded as a
symptom, rather than a disease on its own [1]. The
overall prevalence of tinnitus in the general adult
population is about 10–15%, with 1–3% of the popu-
lation having severe, distressing tinnitus [2]. There are
many proposed etiologies of tinnitus and, although
several treatment options have been tested, no single
cure exists for the condition [3]. However, there is
evidence in favour of cognitive-behavioural therapy
(CBT) as a way to reduce the distress associated with
tinnitus [4,5]. The prevalence of tinnitus increases
with age [6], with a peak at 14.3% in people between
60 and 69 years of age [2]. Hence, tinnitus is often
accompanied by some degree of hearing impairment
[7], which in many cases is a sensorineural hearing
loss, either cochlear or retrocochlear [3].

Tinnitus is usually perceived only by the patient
(with the exception of objective tinnitus). Thus, all

diagnosis and treatment of tinnitus rely on self-report
once hearing tests, and if needed, other audiological
examinations have been completed. There are many
questionnaires available, but the Tinnitus Handicap
Inventory (THI) [8] is a widely used instrument in
many clinical settings and has gained recognition as a
useful tool for quantifying the impact of tinnitus on
daily life [9].

The level of tinnitus annoyance varies among per-
sons with tinnitus [10,11], and overall quality of life
can be affected [7,12,13]. Severe tinnitus can disturb
daily activities and reduce quality of life. Psychological
distress such as depression, anxiety and sleep disturb-
ance is also commonly reported among patients with
severe tinnitus [14].

The notion of a multiprofessional approach to
the management of tinnitus has been suggested by
many researchers and clinicians over the years
[15–17], including specialized services [18]. To
reduce tinnitus annoyance, all factors contributing
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to tinnitus disturbance should be addressed during
management. A multidisciplinary management
approach is often necessary and could be helpful
for patients with complex symptomatology [3].
Outcomes could be improved by using techniques
such as education, counselling and empathetic sup-
port along with potential pharmacological or other
treatment protocols [19]. However, it can be diffi-
cult to select the appropriate staff in a multidiscip-
linary team as there may be a variation of
professions involved, their skills and experience of
tinnitus including referral patterns [20].

The management of adults with tinnitus in the
two hearing clinics in €Osterg€otland County (popula-
tion around 400,000), Sweden, consists of a detailed
medical evaluation before specific treatment routines,
and has been running since 2004. A multidisciplin-
ary team approach, using a team consisting of audi-
ologist, psychologist, otolaryngologist and a
counsellor, is used to meet the needs of the patient.
This approach allows a framework for organization
of health services on the basis of individual needs
of patients, with a gradual increase in the intensity
of care at each level. Such treatment strategy is
sometimes referred to as Stepped Care [21]. Stepped
Care, adapted for tinnitus management, has several
elements, including an investigation with short
information about the audiological findings and also
screening questions about tinnitus performed by an
audiologist (Step 1). It should be stressed that all
patients are examined before this first step to rule
out organic causes of tinnitus such as vestibular
schwannoma [22], and if such problems are
detected further medical examinations such as mag-
netic resonance imaging. If there are no organic
causes in need of examinations (including other dis-
orders not necessarily related to tinnitus), the
patient is seen for a tinnitus session. If the patients
are satisfied with the first step no further treatment
is provided. If not, patients are offered to take part
in an information meeting organized by a multidis-
ciplinary team (Step 2). Sometimes, if patients need
more resources, then group CBT or individual ther-
apy with the counsellor and/or psychologist can be
recommended after the information meeting (Step
3). Other forms of additional treatment such as fit-
ting of new hearing aids can also follow at Step 3.

The aim of this study was to evaluate the effects
the multidisciplinary group information as a part of a
Stepped Care model, using THI and Hospital Anxiety
and Depression Scale (HADS) [23] before and 1
month after group information.

Method

Participants

The study was based on data from consecutive
patients who sought care for tinnitus at the two hear-
ing clinics in €Osterg€otland County, Sweden, during
2004–2011 and were diagnosed with subjective tin-
nitus. Patients who did not speak fluent Swedish and
had an interpreter during the hearing clinics visit
were excluded (Figure 1).

Ethical considerations

No ethical permission application was sought for this
study because of the rules for monitoring of existing
treatment models within the public health care and
no additional procedures apart from clinical regular
practice were evaluated (e.g. no randomization). The
Declaration of Helsinki was followed.

Outcome measures

Three self-report measures were used on a routine
basis. A questionnaire covering demographics, tinnitus
duration, location and characteristics as well as beliefs
about future tinnitus change was used. Hearing loss,
sensitivity to and fear of noise, and the potential
masking of tinnitus by external sounds were also
investigated. Finally, occupational status and earlier
tinnitus treatments were addressed.

THI. THI is a commonly used tinnitus-specific
questionnaire, designed to examine the functional,
emotional and catastrophic response reactions to tin-
nitus [8]. It contains 25 items, each scores on a three-
degree scale (4/2/0 points per item) yielding a score of
0–100. The THI has a good internal consistency for

Preselection

Intervention

Of the invited, 696 patients considered
attending tinnitus information

426 patients included in the analysis

627 patients did attend the Tinnitus
Information

Figure 1. Patient flow.
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the total scale with an a of .93 and almost as good
internal consistencies for the functional and emotional
scales (a of .86 and .87, respectively). The catastrophic
scale has a lower a value of .68. We used the total
scale in this report as the scale most likely measures
one factor [24]. Scores on the THI can be categorized
into four different categories of distress based on
quartiles calculated by Newman et al. [9]. The ranges
and labels of the categories are: 0–16, no handicap;
18–36, mild handicap; 38–56, moderate handicap;
58–100, severe handicap.

HADS. HADS is a self-report measure developed by
Zigmond and Snaith [23] used for the screening of
symptoms of depression and anxiety levels in patients
with somatic illnesses. To differentiate the psycho-
logical or ‘mood’ state from physical conditions the
test omits questions regarded associated somatic condi-
tions, for example, dizziness and headache. The HADS
includes 14 items, where each of the questions has four
response choices (0–3). There are two subscales, one
for anxiety (HADS A) and one for depression (HADS
D), consisting of seven items each. Higher scores indi-
cate more symptoms. The results can be interpreted as;
0–7 no risk for anxiety/depression (low), 8–10 anxiety
and depression is possibly present, �11 suggests that
anxiety/depression exist (high) [23].

Procedure

Initial assessment. The hearing clinics in €Osterg€otland
County receive patients from surrounding districts by
referral from a physician or by self-referral. An audi-
ologist or an ENT physician sorted the referrals based
on the clinical presentation. Patients with severe tin-
nitus annoyance who needed immediate help were
contacted directly, usually a phone call the same day,
and were offered an audiological evaluation by an
audiologist as soon as possible.

Audiological investigations were conducted with the
audiological evaluation protocols used routinely for
patients with hearing loss who attend the ENT clinic.
Pure tone audiometry (PTA; 0.125–8 kHz) using an
Aurical audiometer (Control Panel MADSEN 2-Kanal,
GN Otometrics, Taastrup, Denmark) was performed
in a sound-proof room. A standardized questionnaire
was filled out by the audiologist after the audiological
investigation, where questions about patients’ medical
history were asked (e.g. possible medication, sleep dis-
turbance, noise exposure and vertigo). In case of
asymmetric hearing loss, vertigo or other clinically
relevant findings or eardrum pathologies, a physician
specialized in ENT was consulted. The test results
were explained for all patients who then were given

the choice to undertake hearing aid fitting. For
patients who choose to begin hearing rehabilitation at
the clinic, the choice of hearing aid was based on
audiological findings.

The level of hearing loss was described
according to the American Speech-Language-Hearing
Association (ASHA) definition (ASHA 2011). Normal
hearing was referred to as a PTA between �10 and
15 dB HL, a slight hearing loss (PTA) between 16 and
25 dB HL. A mild hearing loss was greater than 26 dB
(PTA >26dB) up to 40 dB, moderate hearing loss
41>PTA <55. A severe moderate hearing loss was
defined if 56>PTA <70, a severe hearing loss if
71>PTA< 90, and a profound hearing loss was
defined as PTA>91.

Furthermore, patients’ hearing loss was classified as
a unilateral hearing loss when one of the ears was
within normal limits, i.e. pure tone average (PTA,
average of 0.5, 1, 2 and 4 kHz) was�20 dB HL, and
the PTA of the other ear was>20 dB HL. Bilateral
hearing loss was defined as a hearing loss where PTA
for both ears was>20 dB HL and could either be sym-
metric or asymmetric hearing loss. A hearing loss was
classified as an asymmetric hearing loss if the differ-
ence between the PTA for the two ears was larger
than 15 dB HL.

Intervention. Following the medical and audio-
logical examinations including the three question-
naires (see below), the team leader (counsellor) made
a decision to invite the tinnitus patient to tinnitus
information or not, sometimes consulting other team
members such as the audiologist who had seen
the patient.

Tinnitus information. The patients were sent the
self-report instruments 3 weeks before the group infor-
mation with return envelope. The subsequent group
information (in small groups of 15–30 patients)
involved a multidisciplinary team consisting of two
audiologists, a social worker, a psychologist/research
professor, an ENT physician/medical audiologist,
and during the first meetings a physiotherapist.
Information was given of potential causes and different
degrees of tinnitus, available methods of measurement,
treatment options, and efficacy and effectiveness of dif-
ferent treatment methods. The impact of tinnitus
annoyance on work, relations, sleep and mental health
was also covered. The patients then participated in a
Questions and Answers (Q&A) session and could ask
questions on different aspects of tinnitus which were
handled by the multidisciplinary team. The session
usually lasts for 3 h with a coffee break for 20min
before starting up the Q&A section. The group session
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was evaluated with the help of self-report question-
naires sent to the patients 4 weeks after the group
information. They could also ask for additional help as
part of the Stepped Care procedure. In addition,
participants for subsequent group CBT [25] were
recruited at this stage.

Statistical analyses

Pre- and post-information session ratings were com-
pared with Student’s t-test and Wilcoxon signed rank
test. Variables are presented in the tables as means
and SD, except for the median value in one variable
with a skewed data distribution. The values at baseline
and values at follow-up are given for each group.
The level of significance was set at p< .05.

Results

Patient characteristics

In total, there were 426 patients included in the
analysis of this study (complete data available at both
pre- and post-information session). Background data
for all patients are presented in Table 1. There were
211 females (49.5%) who participated in this study.
The mean age of the whole group was 54.67
(SD¼ 13.45) years. There were 299 patients (70.2%)
who perceived hearing loss. The results showed that
196 had bilateral tinnitus (45.8%). The median value
for tinnitus duration in 373 patients was 5 years,
while 33 patients described their duration as ‘for a
long time’ and 20 did not answer the question. Our
assumption is that the median value, also including

the 33 patients stating ‘for a long time’ will remain at
5 years, due to the observed data distribution. The
PTA for best- and worst ear (19.14 ± 13.62 dB and
27.44 (SD¼ 19.76) dB for the entire group are pre-
sented in Table 1. The results for the self-reported
sensitivity to sound showed that a high sensitivity to
sound was, where 115 (27.0%) perceived to be quite
sensitive while 124 (29.1%) stated themselves to be
very sensitive (see Table 1).

Changes following tinnitus information

The results showed significant changes in THI scores
using paired samples t-test (p< .001) and for the anx-
iety subscale in the HADS questionnaire (p< .05).
However, no significant changes could be seen for the
subscale D in the HAD questionnaire (p< .18; see
Table 2). THI scores were divided into four handicap
categories according to the quartile ranges defined by
Newman et al. [26] (see Table 3). In line with the
analysis of continuous data, THI categories changed
between pre-treatment and follow-up (p< .0001).

Discussion

The aim of this study was to evaluate the effects of
multidisciplinary group information as a part of a
Stepped Care model for tinnitus. We evaluated the
group information meeting part of Stepped Care tin-
nitus management, and found reductions in tinnitus
distress after just one 3-h information session. Results
showed that THI scores decreased significantly after
attending the multidisciplinary group information.

The findings are in line with previous recommen-
dations that a multiprofessional approach is beneficial
in tinnitus management [3]. Our results also showed
a significant albeit small change in the anxiety sub-
scale of the HADS. The score showed a very modest
decrease from a mean of 6.7 at baseline to 6.4 at the

Table 2. Means and SDs before and after attending the
multidisciplinary tinnitus information session (n¼ 426).

Before After t-test

M SD M SD t p

THI 47.3 21.8 43.7 22.7 5.87 <.001
HADS-Anxiety 6.8 4.5 6.4 4.3 2.47 <.05
HADS-Depression 5.7 4.2 5.5 4.2 1.35 ns

Table 3. Pre- and post-categories of the Tinnitus
Handicap Inventory.

No (0–16) Mild (18–36) Moderate (38–56) Severe (58–100)

Pre 26 120 135 145
Post 50 136 113 127

Table 1. Background data for patients (n¼ 426).
n % M SD Median

Number of women 211 49.53
Age (years) 54.67 13.35
Duration of tinnitus (years) 373 87.56 5

No answer 20 5.40
’For a long time’ 33 7.75

Location of tinnitus
Left only 64 15.02
Left mostly 93 21.83
Middle of the head/both ears 196 46.01
Right mostly 41 9.62
Right only 32 7.51

dB HL best eara 395 92.7 19.14 13.62
dB HL worst eara 395 92.7 27.44 19.76
Self-reported hearing loss 299 70.19
Self-reported sensitivity to sound

Not more than others 64 15.02
A little 83 19.48
Quite 115 27.00
Very 124 29.11
Extremely 19 4.46
No answer 21 4.93

aAs an average of measurements of the 500, 1000, 2000 and 4000 Hz
frequencies.

4 R. ZARENOE ET AL.



1-month follow-up, which has no clinical importance
but still suggests that minor reductions in anxiety can
occur. We did not find a significant reduction in the
depression score of HADS. Depression is often a sig-
nificant co-morbidity in a subgroup of ‘severe’ tin-
nitus sufferers, but as these patients are only a small
proportion of persons with tinnitus [27] floor effects
are likely. This could explain the failure in clinical tri-
als to show significant treatment effect on depression
in tinnitus samples [28]. A longitudinal follow-up
would be desirable, which could demonstrate the
possible effects of the further steps of the Stepped
Care model (such as CBT) on depressive symptoms
(in particular for patients with elevated levels
of depression).

The Stepped Care model is believed to be an
effective patient-centred treatment model that pro-
vides better access to optimal tinnitus-focused treat-
ment and can make more resources available to
patients with severe problems [18]. With this
method, patients could reach their optimal level of
care with the appropriate caregiver more quickly.
Findings from a randomized controlled trial suggest
that a multidisciplinary approach could be an effect-
ive treatment method for patients with tinnitus,
irrespective of the initial tinnitus severity [29]. In
addition, there were no adverse events in that trial
[29]. In addition to the benefits of working in a
multidisciplinary setting, the team approach also
facilitates referral to further medical examinations
and interventions. For example, patients may be
referred to further hearing tests, and while it is rare
that more severe disorders are detected at a later
stage (such as multiple sclerosis), the staff involved
in tinnitus management can assist patients if they
need to seek help for other medical problems not
necessarily related to tinnitus.

Our study also has some limitations. Patients eval-
uated the effect of the group information a short time
after the meeting (4 weeks), and it is possible that the
symptom reductions reflect regression to the mean
[30]. It would be desirable to have a longitudinal fol-
low-up at, say, at 6 or 12 months [31] after the group
information, to evaluate the long-term effects.
Longitudinal studies could also lead to a better
understanding of how tinnitus affects patients with
impaired hearing and other comorbidities.

A second limitation study was the lack of control
group (i.e. as usual care is practiced in many settings).
The Stepped Care has been part of routine care in our
ENT clinics in €Osterg€otland since 2004, but could be
compared against other management approaches such

as brief individual information sessions or general
advice in general practice settings.

Our findings provide initial support for role of
Stepped Care management of tinnitus. Despite exten-
sive research on tinnitus, there is still no ‘best’ man-
agement model for tinnitus that has been identified
[4]. Moreover, the current treatment strategies are
diverse and often costly [32]. The results of this study
suggest that multidisciplinary group information, as a
part of a Stepped Care model, can be applicable for
clinical practice, and also reduce tinnitus annoyance.

Conclusions

In summary, the overall improvement in scores for
THI show that a half-day information meeting held
by a multiprofessional team can be effective as an
early step in the management of tinnitus. Handling
the information session in a larger group, instead of
seeing all patients individually, presumably makes
more resources available for patients in need of more
intensive therapy (e.g. CBT). However, more research
is needed to establish the effects, preferably in con-
trolled studies.
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