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Abstract—Tinnitus, or “ringing in the ears,” affects 10%—-15%
of adults; cases can be problematic and require lifelong manage-
ment. Many people who have experienced traumatic brain injury
(TBI) also experience tinnitus. We developed Progressive Tinnitus
Management (PTM), which uses education and counseling to help
patients learn how to self-manage their reactions to tinnitus. We
adapted PTM by delivering the intervention via telephone and by
adding cognitive-behavioral therapy. A pilot study was conducted
to evaluate the feasibility and potential efficacy of this approach
for individuals with and without TBI. Participants with clinically
significant tinnitus were recruited into three groups: probable
symptomatic mild TBI (n = 15), moderate to severe TBI (n =9),
and no symptomatic TBI (n = 12). Participants received telephone
counseling (six sessions over 6 months) by an audiologist and a
psychologist. Questionnaires were completed at baseline, 12
weeks, and 24 weeks. All groups showed trends reflecting
improvement in self-perceived functional limitations due to tinni-
tus. A follow-up randomized clinical study is underway.
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INTRODUCTION

Traumatic brain injury (TBI), defined generally as a
traumatically induced structural injury or physiological
disruption of brain function resulting from external forces
to the head, is a leading cause of death and disability in
the United States, with an estimated incidence of 1.4 mil-
lion persons per year—excluding war [1-2]. Sources of
TBI include motor vehicle crashes, assaults, contact
sports, falls, firearms, and blasts/explosions. TBI is often
categorized as mild, moderate, or severe according to the
duration of loss of consciousness (LOC) and posttrau-
matic amnesia. Mild TBI, synonymous with concussion,
is the most frequently occurring category, comprising
approximately 85 percent of all TBI episodes [3]. Mild
TBI has been clinically operationalized as a nonpenetrat-
ing force to the head that results in (1) confusion or disori-
entation, LOC for 30 min or less, posttraumatic amnesia
for less than 24 h, and/or other transient neurological
abnormalities such as focal signs, seizure, and intracranial
lesion not requiring surgery; and (2) a Glasgow Coma
Scale score of 13 to 15 after 30 min postinjury or later
upon presentation for healthcare [4]. TBI of all severity
levels can cause substantial long-term functional disabil-
ity among survivors [1]. While symptoms of mild TBI
will often resolve given time and no subsequent insults to
the head [3,5], a minority of individuals (~15%) may
experience long-term cognitive, emotional, and physical
symptoms after the injury event [3].

TBI is a major problem among returning Operation
Iraqi Freedom (OIF) and Operation Enduring Freedom
Veterans, with reports suggesting approximately 20 per-
cent having experienced at least a mild TBI [6]. Combat-
related TBI in this new generation of Veterans is most fre-
quently associated with blasts caused by improvised
explosive devices (IEDs) or other sources [7]. Like civilian
TBI, the majority of combat-related TBIs are deemed to be
mild in severity. However, reports have suggested that
symptoms associated with mild TBI may be occurring in a
larger proportion of Veterans than what has previously
been observed in the civilian population [8]. This may be a
result of Veterans having incurred multiple TBI events dur-
ing deployments, greater destructive forces associated with
IEDs and other combat blasts, or concomitant mental
health problems associated with deployments (e.g., depres-
sion, posttraumatic stress disorder [PTSD]).

In both civilians and Veterans, TBI is often associated
with concurrent trauma to the auditory system. Clinical

and epidemiological studies confirm that TBI is strongly
associated with tinnitus [9]. In the past decade, it has
become evident that blast-related TBI may be more
strongly associated with tinnitus than non-blast-related
TBI. For example, in a subset of blast-injured patients
seen at Walter Reed Army Medical Center (2003-2005),
49 percent reported tinnitus [10]. Also, 38 percent of inpa-
tients with blast injury at the Palo Alto Department of Vet-
erans Affairs (VA) Polytrauma Rehabilitation Center
complained of tinnitus [11]. Tinnitus can occur not only as
a symptom of TBI and side effect of medications com-
monly used to treat cognitive, emotional, and pain prob-
lems associated with TBI, but can also be a direct
consequence of the event causing TBI, as in the case of
blasts. Chandler and Edmond note that tinnitus is a com-
mon but often underreported auditory dysfunction with
blast-related injury [12]. Cave et al. stated, “Tinnitus can
be particularly prevalent for patients who suffer from it
secondary to blast injury to their ears, because of the sud-
den onset of tinnitus in the case of blast injury, instead of
the gradual onset of tinnitus developing slowly with pro-
gressive hearing loss. . . . The deleterious effect of tinnitus
is highly variable, and medical treatment facilities need to
provide subject matter experts who can evaluate the
significance of this problem for patients and provide treat-
ment/management as necessary.” [10, p. 729]

Our research has focused on developing effective,
evidence-based methods of tinnitus management for Vet-
erans. These efforts led to the development of Progressive
Tinnitus Management (PTM), a program involving patient
educational counseling that assists patients in learning
how to self-manage their reactions to tinnitus [13]. For the
present study, we were interested in exploring the feasibil-
ity of adapting PTM to address the tinnitus management
needs of Veterans and military personnel with TBI by pro-
viding the educational counseling via home-based tele-
health (telephone counseling).

Telehealth (or telemedicine) encompasses a range of
clinical services performed when distance separates pro-
vider and patient. These services include medical diagno-
sis, health monitoring, and therapy. Following passage of
the Comprehensive Telehealth Act by Congress in 1997,
telehealth services have increasingly been provided in
rural or isolated communities [14]. In addition to overcom-
ing geographic barriers, telehealth generally increases
accessibility and efficiency of clinical services [15]. Imple-
menting and researching telehealth services is a major ini-
tiative for the Veterans Health Administration (VHA) [16].
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Home-based telehealth refers to the provision of
healthcare services remotely to patients in their home envi-
ronment. Home-based telehealth is an appropriate option
for chronic conditions when in-person appointments are
unnecessary and the methodology has been demonstrated
to be effective [17]. Bell et al. conducted a randomized
clinical trial to measure the effectiveness of a scheduled
telephone intervention offering counseling and education
to people with TBI on behavioral outcomes [18]. Sched-
uled telephone counseling and education resulted in
improved overall outcome, particularly for functional sta-
tus and quality of well-being, when compared with usual
outpatient care. Telephone counseling was described as
showing promise as a low-cost, widely available rehabili-
tation intervention for TBI. Bell et al.’s study lends support
to the idea of conducting home-based tinnitus management
for Veterans and military personnel with TBI.

The objective of this pilot study was to develop and
test the feasibility and potential efficacy of a telehealth tin-
nitus-management approach for Veterans and military per-
sonnel with TBI. The telephone intervention was based on
the educational counseling that is used with PTM, with the
addition of components of cognitive-behavioral therapy
(CBT). CBT is an evidence-based psychotherapy com-
monly used for pain, depression, anxiety, and tinnitus that
also can be effective in individuals with a history of TBI,
particularly mild TBI [19-21].

METHODS

Overview

This pilot study was a three-group nonrandomized
observational study. All participants experienced “clini-
cally significant” tinnitus (i.e., tinnitus that disrupts at least
one important life activity and/or causes emotional reac-
tions, resulting in a noticeable reduction in quality of life).
One group had probable symptomatic mild TBI (mTBI)
(n=15), the second group had moderate to severe TBI
(m-sTBI) (n =9), and the third group had no symptomatic
TBI (noTBI) (n = 12). The study design specified approxi-
mately 10 participants in each group. The purpose was to
determine whether telehealth intervention for tinnitus was
feasible and efficacious for each of the three groups. Mili-
tary and VA medical centers were contacted to recruit indi-
viduals with clinically significant tinnitus—both with and
without a history of TBI. Interested persons called a toll-
free number to inquire about the study. The research assis-
tant conducted initial screening for tinnitus and TBI and
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mailed materials to eligible candidates. The research coor-
dinator assessed capacity to provide informed consent,
obtained informed consent as appropriate, and set up the
initial telephone counseling appointments. An audiologist
and a psychologist conducted these appointments at
(approximately) 5, 6, 7, 8, 12, and 24 wk. The intervention
consisted primarily of efforts to facilitate the therapeutic
use of sound and CBT techniques to effectively manage
reactions to tinnitus. Outcomes assessment was conducted
using the Tinnitus Handicap Inventory (THI) at baseline
and at 12 and 24 wk following baseline.

Progressive Tinnitus Management

PTM is a hierarchical method of providing clinical
services for patients who complain of tinnitus. The
method has been described in detail [13] and is described
briefly here. The hierarchy of clinical services includes
five levels. Level 1 Triage addresses patients at the initial
point of contact [22]. Level 1 consists of guidelines for
referring patients who complain of tinnitus to the appro-
priate clinical services. Unless the patient has urgent
medical or mental health concerns, the initial services
should involve a hearing assessment and brief assessment
of tinnitus impact. These initial services comprise the
level 2 Audiologic Evaluation [23]. During the level 2
evaluation, the brief assessment of tinnitus impact deter-
mines whether tinnitus-specific services are appropriate.
If so, patients normally are advised to attend level 3
Group Education workshops.

As originally developed, the level 3 workshops con-
sisted of two group sessions facilitated by an audiologist
[24]. Sessions were 1.5 h in length and separated by 2 wk.
The structured educational curriculum focused on teach-
ing patients how to develop action plans for using sound
in specific ways to address situations when the tinnitus
was most bothersome. The education was designed to be
patient-centered and to lead to self-efficacy in managing
reactions to tinnitus.

Patients who need further help after attending the level
3 workshops are advised to undergo a level 4 Interdiscipli-
nary Evaluation [13]. Level 4 services are required by rela-
tively few patients and involve primarily in-depth
interviews by an audiologist and psychologist, who attempt
to determine why the tinnitus continues to be a problem. If
further intervention is deemed necessary, then patients are
advised to receive level 5 Individualized Support, which
normally involves up to 6 mo of one-on-one counseling by
the audiologist and/or the psychologist.
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Modification of Progressive Tinnitus Management for
Use With This Study

The study team included (but was not limited to) a
neuropsychologist (DMS) with expertise in TBI, an audi-
ologist (PJM) with expertise in TBI and patient health edu-
cation, and a research psychologist (CJS) with expertise in
using CBT for tinnitus management. These collaborators
assisted in modifying the PTM protocol so that it was
appropriate for telephone-based administration to TBI-
affected persons. In general, PTM was condensed to con-
ducting assessments using questionnaires and interviews
and performing telephone counseling as the intervention.

Specific changes to the PTM protocol included—

1. The study participants underwent a cognitive screen to
determine their ability to comprehend the counseling
information and to follow through with the manage-
ment recommendations.

2. Guidelines were developed to assign participants to
different categories of TBI.

3. Counseling materials were oriented to address low
health literacy.

4. CBT and sleep hygiene tips were added to the protocol
to help the participants learn coping techniques that
were not addressed by the earlier version of the PTM
counseling.

Cognitive-Behavioral Therapy

Before this pilot study, psychological concerns asso-
ciated with tinnitus were not specifically addressed by
the PTM intervention. Some people distressed by their
tinnitus report symptoms of depression and anxiety, such
as sleep disturbance, difficulty concentrating, fatigue,
irritability, and even suicidal ideation [25-27]. Psycho-
logical techniques had already been developed and used
with patients who experience tinnitus. Multiple trials sup-
port CBT as an effective psychological method for man-
aging tinnitus [20]. Thus, CBT was incorporated into the
PTM method and was expected to be useful for patients
both with and without TBI.

CBT is a type of psychotherapy that targets specific
thoughts, core beliefs, and negative appraisals of situa-
tions that are unconstructive (and may cause distress)
while providing tools for implementing more adaptive
behavioral and cognitive modifications [28—29]. Martinez
Devesa et al. conducted a meta-analysis of six randomized
controlled studies (285 participants) of CBT for tinnitus
[20]. They found significant improvement in quality of
life (decrease of global tinnitus severity) for those receiv-

ing CBT compared with those who did not receive CBT.
CBT is an evidence-based and appropriate addition to
PTM to address the psychological components of tinnitus
distress that are so common with Veterans.

CBT often involves six to eight sessions to cover all
components of the program. Only two coping techniques
were introduced with this trial of PTM to enable all the
telephone counseling to be covered in a reasonable number
of sessions. The components used in this study included
training in behavioral modification (stress management via
relaxation techniques), as well as cognitive restructuring
(step-by-step examination of changing thoughts to change
how people feel). These particular components were
selected because they have been identified in studies to be
beneficial for patients who have tinnitus [30-31].

Self-Help Workbook

We developed a patient self-help workbook for use
with our clinic-based PTM program [32]. The workbook
was designed so that the information would be comprehen-
sible to people with low health literacy [33]. The primary
purpose of the workbook was to impart useful, actionable
information that helps patients make good decisions about
their tinnitus healthcare. The focus of the workbook was to
facilitate the development of individualized “sound man-
agement plans” (using the Sound Plan Worksheet in
Appendix 1, available online only). Specifically, instruc-
tions were provided for how to use sound to manage tinni-
tus in situations when tinnitus is bothersome. Because
tinnitus is a chronic and permanent condition, an additional
objective of the workbook was to convey information that
is important to prevent exacerbation of tinnitus and hearing
loss, to enhance quality of life, and to reduce complications
and/or problems related to coping with the condition.

The addition of CBT to the clinic-based PTM protocol
required expansion of the self-help workbook, so we devel-
oped a second edition of the workbook that was sent to all
participants at the time of their enrollment [34]. The work-
book was revised with assistance from the psychologist
(CJS) to incorporate cognitive and behavioral coping skills
for patients. The CBT information led to development of a
worksheet (Changing Thoughts and Feelings Worksheet in
Appendix 2, available online only) to develop an action
plan for implementing specific tasks relevant to managing
reactions to tinnitus. This new workbook also contains vid-
eos that supplement the written material: (1) an interactive
video that guides patients through material in the workbook
about therapeutic use of sound (material that normally is
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presented in PTM group education workshops) (Video 1),
and (2) demonstrations of relaxation training exercises
including deep breathing and imagery (Video 2).

Intervention Counselors

All the telephone interventions were conducted by the
research audiologist (TLZ) and research psychologist
(CJS). The audiologist was located at the National Center
for Rehabilitative Auditory Research (NCRAR), which is
hosted by the Portland VA Medical Center (PVAMC) in
Portland, Oregon. The psychologist was located at the VA
Connecticut Healthcare System (VACHS) in West Haven,
Connecticut. The audiologist participated in the develop-
ment of the patient education that originally was developed
for PTM and had experience using it. The psychologist
was experienced in providing CBT to patients with tinni-
tus. Both the audiologist and psychologist completed
online VA-endorsed training courses that provide informa-
tion about people with TBI and PTSD.

Database
Three centralized databases were used:

1. Microsoft Outlook (Microsoft Corp; Redmond, Wash-
ington) served as a schedule management tool, enabling
the research assistant, research coordinator, and inter-
vention counselors to effectively schedule appointments
and reminders.

2. A Microsoft Access (Microsoft Corp) relational data-
base was developed to collect screening and outcome
data. Whenever the research assistant, research coordi-
nator, or an intervention counselor talked to a candi-
date or participant on the telephone, the database was
opened to the person’s record. Information could be
entered into the database in real time as the individual
provided information and responded to questions.

3. In addition, outcome data were entered from question-
naires that were completed and returned by participants.
In lieu of a paper chart, the intervention counselors
(audiologist and psychologist) had access to the com-
pleted outcome questionnaires that were scanned into a
database that both could view.

Recruitment and Enrollment

All procedures for recruitment, informed consent,
and conduct of this study adhered to the requirements of
the institutional review boards (IRBs) at the PVAMC and
VACHS for protection of human research participants.
Participants included only Veterans and military person-
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nel who were informed of the study via a recruitment
flyer that was sent to VA and military audiologists.

Communications with candidates and participants were
made via telephone (using the PVAMC and VACHS toll-
free numbers for inbound calls). For documentation and
security purposes, all deliveries of the informed consent
form (ICF) and questionnaires were sent to/from partici-
pants via express carrier. (Figure 1 contains a flowchart
showing screening and enrollment numbers.)

Inclusion/Exclusion Criteria

Study candidacy was determined by both the research
assistant and research coordinator. Inclusion criteria
included (1) “clinically significant” tinnitus as determined
by a minimum total score of 3 on section A of the Tinnitus
and Hearing Survey (THS) (Appendix 3, available online
only), (2) demonstrated understanding of the requirements
of the study (based on adequate responses to the research
coordinator’s questions that assessed capacity-to-consent),
and (3) motivation and capability to participate (including
ability to communicate over the telephone in English).
Callers who did not meet all these criteria were excluded
from study participation.

Tinnitus and Hearing Survey

It is common for patients to erroneously blame hear-
ing problems on tinnitus [35]. Because the telehealth
intervention was designed to help only with tinnitus
problems, and not with hearing problems, it was neces-
sary to distinguish these two problems to determine can-
didacy for the study. Use of the THS (Appendix 3)
enables rapid assessment of the effects of hearing loss
separate from the effects of tinnitus [23,32]. The state-
ments in section A address tinnitus-specific problems not
related to hearing difficulties. Section B contains state-
ments that focus on common hearing problems. All the
problems in section A are problems that can be addressed
with intervention specific to tinnitus that would be avail-
able through the telehealth program. Addressing the
problems in section B would need to begin with an audio-
logic evaluation and could not be managed through the
telehealth program. Section C contains two statements
that are used to screen for a sound tolerance problem
(also known as “hyperacusis”). The THS was used as an
eligibility screening tool and as part of a secondary out-
comes assessment (data not reported in this article). It
also could be used as a clinical tool by the research audi-
ologist during the intervention appointments.
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172 Potential subjects contacted us about the study

38 Could not be reached by phone:
35 Did not reply to message left
— by RA
3 Wrong phone number or
number disconnected

134 Screened

11 No longer interested
27 Not qualified:
4 Non-Veterans

23 Failed THS screen
96 Qualified for study |

25 Placed on “No TBI” waiting I@

31 Placed on “Mild TBI” waiting
list (all were screened as
probable mild TBI)

4 Offered spot in study, lost contact|

36 Enrolled

|15 mild TBI | ‘9 moderate/severe TBI ‘

Figure 1.
Number of callers expressing interest in pilot study with regard

to how many were recruited, screened, enrolled, and assigned
to three study groups. As of November 2009, 172 potential can-
didates had contacted research assistant (RA) to express inter-
est in study. Of these, 96 were screened and found to be
qualified candidates. Of qualified candidates, 36 were enrolled
in study (rest were placed on waiting list or lost contact). Note
that those placed on waiting list were informed that we would
attempt to renew study, but that renewal required approval for
continued funding. TBI = traumatic brain injury, THS = Tinnitus
and Hearing Survey.

Initial Screening

For initial screening, the research assistant (1) explained
the study, (2) administered the THS, and (3) assessed proba-
ble symptomatic TBI using a modified version of the VA
TBI Screen (Appendix 4, available online only). Callers
who responded that they already had been diagnosed with
TBI or who endorsed all four sections of the TBI Screen
were considered to have probable symptomatic TBI. How-
ever, confirmation of TBI history and symptoms and assign-

ment to TBI categories took place during the assessment
appointment with the psychologist.

Qualified candidates were sent the self-help workbook,
ICF, and written baseline questionnaires (Table 1). The
baseline questionnaires included (1) Tinnitus Question-
naire, (2) Hospital Anxiety and Depression Scale (HADS),
(3) THI, (4) Primary Care PTSD screening tool (PC-
PTSD), and (5) Epworth Sleepiness Scale (ESS). The
HADS, PC-PTSD, and ESS were administered to screen
for anxiety and depression, PTSD, and sleep deprivation,
respectively. Each of these conditions can compromise
efforts to manage tinnitus, so evaluating the participants for
these potential comorbidities was essential. The HADS,
PC-PTSD, and ESS were selected because of their vali-
dated effectiveness for screening purposes. Completed
forms for all three of these scales were scanned in the
scanned-questionnaires database on receipt so as to be
available for the psychologist to review and discuss with
the participant during telephone appointments. Participants
who screened positive for any of these disorders were
encouraged to contact their primary care physicians for
referral to appropriate providers.

Traumatic Brain Injury Screen

Participants were assigned to one of three TBI cate-
gories: mTBI, m-sTBI, and noTBI. We highlight that
individuals assigned to the mTBI category were those
with probable symptomatic mild TBI; individuals with a
history of mild TBI but no current symptoms that could
be attributable to a TBI were assigned to the noTBI cate-
gory. Participants with moderate or severe TBI were
combined into a separate category; this method was nec-
essary given our relatively low N for this study but also
was justified given that mild TBI has been argued to be

Table 1.
Schedule of questionnaire administration.

24

. . . 2
Questionnaire Screen Baseline Wk wk
X

Tinnitus and Hearing Survey X —
TBI Screen X — —_ -
Tinnitus Questionnaire —
Hospital Anxiety & Depression Scale —
Tinnitus Handicap Inventory —

SR
|
|

Primary Care PTSD Screening Tool —

Epworth Sleepiness Scale — X —  —

PTSD = posttraumatic stress disorder, TBI = traumatic brain injury.
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distinct from moderate and severe TBI rather than on one
continuum of cognitive, emotional, and physical severity
[3,5]. For example, outcomes of moderate and severe
TBI tend to follow a gradient of severity predicted by
acute injury characteristics, while outcomes of mild TBI
can be varied and unpredictable [3].

Assignment to one of the three TBI categories was
based on responses to the VA TBI Screen plus criteria
developed in consultation with TBI screening specialists
(PJM and DMS). Criteria were adapted from the Veterans
Health Initiative’s Traumatic Brain Injury: Independent
Study Course (http://www.gesturetekhealth.com/pdf/research/
neurological/4.4.2 USA VA _TBI_Report.pdf; January 2004)
and from Iverson et al. [36]. Participants who had not pre-
viously been diagnosed with TBI (according to self-report)
and did not endorse all four sections of the TBI Screen
(Appendix 4) were assigned to the noTBI category. Those
who had previously been diagnosed with TBI or who
endorsed all four sections of the TBI Screen were assigned
to either the mTBI or the m-sTBI category based on the
established criteria. For example, one of the key criteria for
assigning participants to a TBI severity category is length
of time they experienced LOC at the time of the TBI
Those who had LOC for 30 min or less were assigned to
the mTBI category and those who had LOC for more than
30 min were assigned to the m-sTBI category.

Tinnitus Questionnaire

This is a general five-page survey that was completed
only at baseline. It obtains demographic data as well as
information about the participant’s tinnitus and its effects,
prior clinical services received for tinnitus, hearing diffi-
culties, and prior services received for hearing loss.

Hospital Anxiety and Depression Scale

Baseline screening for anxiety and depression was
done using the HADS [37]. This self-screening question-
naire consists of 14 questions—7 for anxiety and 7 for
depression. The HADS has been used extensively in pri-
mary care settings [38]. Responses were used by the psy-
chologist to assist in determining the potential need to
address anxiety and/or depression.

Tinnitus Handicap Inventory

The THI provides an index score, ranging from 0 to
100, with higher scores reflecting greater perceived func-
tional limitations due to tinnitus [39-40]. The THI has
been validated for use with patients, and it is one of the
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most often used and cited tinnitus instruments. A change
in the index score of at least 20 points is reported to indi-
cate a clinically significant improvement for individuals
at the 95 percent confidence level [41].

Primary Care Posttraumatic Stress Disorder Screening
Tool

The four-question PC-PTSD is used by the Depart-
ment of Defense and the VA to detect probable PTSD and
to initiate appropriate referral [42]. A cutoff score of 3 has
been shown to have 76 percent sensitivity and 92 percent
specificity for clinical PTSD among OIF soldiers [43].

Epworth Sleepiness Scale

The ESS was used to screen participants for sleep dis-
orders [44]. The ESS is the most widely used standardized
tool for this purpose. Completing the ESS provides an
index score that can be compared with normative data.
Responses were used by the psychologist and audiologist
to assist in determining the potential need to address sleep
disorders as part of the intervention or to refer the partici-
pant to a sleep disorders clinic.

Consent Appointment

The consent appointment took place about 1 to 2 wk
following initial screening. During this appointment, the
research coordinator explained the ICF and assessed the
candidate’s capacity-to-consent (assessment of capacity-to-
consent was required by the IRB and a set of questions was
developed to address this requirement). Assessment of
capacity-to-consent simultaneously evaluated the candi-
date’s speech comprehension ability. Failure to pass the
capacity-to-consent assessment would exclude the candidate
from study participation (no candidates were excluded on
this basis). If the candidate was qualified, motivated (as
determined by expressed interest), and capable of participa-
tion, then the research coordinator instructed the candidate
about how to sign the ICF, complete the written question-
naires, and return these items in the prepaid and pread-
dressed envelope that was provided. Upon receipt of the
signed ICF and completed questionnaires, the candidate was
enrolled into the study and the research coordinator sched-
uled the assessment appointment with the psychologist.

Assessment Appointment

During this TBI and mental health history evaluation
appointment, the psychologist (1) assessed for any obvious
cognitive impairment via a symptom checklist and mental
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status examination, (2) reviewed the completed screening
forms that participants completed at home and assessed for
mental health conditions as indicated, (3) asked partici-
pants to describe their history of TBI(s) and to report rele-
vant medical data so as to affirm the presence and severity
of TBI(s) according to the study protocol, and (4) made
appropriate referrals if warranted. Results of the TBI
evaluation determined the participant’s assignment to one
of the three TBI categories. If time permitted, the psycholo-
gist introduced the use of CBT for tinnitus, the rationale
behind stress management for tinnitus, and the relaxation
techniques. Participants were invited to begin reading
introductory selections from the self-help workbook.

Participants

A total of 172 individuals called about the study. (See
flowchart in Figure 1 that shows screening and enrollment
numbers.) Of these, 36 participants (32 male and 4 female)
were enrolled, including 15 in the mTBI group (mean +
standard deviation [SD] age = 59.0 £ 12.5 yr), 9 in the m-
sTBI group (mean + SD age = 56.6 £ 10.8 yr), and 12 in the
noTBI group (mean + SD age = 59.5 + 10.8 yr) (Table 2).
The 36 participants were located in 18 different states.

Intervention Procedures

The intervention protocol normally involved six tele-
phone appointments—four with the audiologist (TLZ) and
two with the psychologist (CJS). (However, as previously
mentioned, the assessment appointment with the psycholo-
gist was also an intervention appointment if there was time
to start the intervention.) The first intervention appoint-
ment was scheduled as soon as possible after the assess-
ment appointment—usually within 1-2 wk. The first four
intervention appointments were scheduled approximately
weekly and alternated between the audiologist and the psy-
chologist. The last two intervention appointments were
conducted with the audiologist at about 12 and 24 wk after

Table 2.
Age and sex of study participants.
Age (yr) Sex
Group n
Mean +SD Range Male Female

No TBI 12 59.5+10.8 35-76 12 0
Mild TBI 15 59.0+125 38-83 13 2
Moderate to Severe TBI 9 56.6+ 10.8  45-79 7 2
Total 36 58.6+11.3 35-83 32 4

SD = standard deviation, TBI = traumatic brain injury.

enrollment. In addition to the specific procedures outlined
subsequently, at each of these appointments the interven-
tion counselor started by explaining the format of the
appointment, allowed time to answer questions, made
referrals to other relevant healthcare providers if war-
ranted, and ensured that the next intervention appointment
was scheduled as appropriate.

These sessions were individualized; thus, the informa-
tion was provided at a pace that was comfortable for each
participant. Information was introduced as time permitted.
Participants were asked to complete mutually agreed upon
“homework” (written activities) between sessions. If par-
ticipants were unable to demonstrate having understood
the concepts from previous sessions, then those concepts
were reviewed. Providers also periodically asked partici-
pants to summarize the information immediately after it
was provided during a session. If a therapist determined
that a participant had not understood a concept, then the
concept was reviewed. Participants who were struggling to
learn concepts or who appeared to be learning the informa-
tion at a slower pace were offered additional appointments.
If participants were interested in additional appointments,
then they were scheduled for these appointments as needed
until the final study appointment approximately 24 wk
after initiation of intervention. Nine participants accepted
additional appointments with the study audiologist when
offered, and three accepted additional appointments with
the study psychologist when offered. These requests gen-
erally resulted in 1-2 additional appointments, but one par-
ticipant required 5 additional appointments with both the
psychologist and audiologist. Note that only one partici-
pant dropped out of the study, which occurred during the
intervention period.

Appointment 1

Again, this appointment was scheduled about 1 wk
after the “assessment” appointment with the psychologist.
The audiologist (1) administered the THS (Appendix 3),
(2) explained strategies for using sound to manage reac-
tions to tinnitus, and (3) facilitated completing the Sound
Plan Worksheet (Appendix 1) that is contained in the self-
help workbook [34] to develop an individualized plan to
manage reactions to tinnitus over the following 2 wk.

Appointment 2

The psychologist (1) introduced principles of CBT and
stress management (or reviewed if already introduced
during the assessment appointment); (2) introduced the
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concept of “mindfulness,” whereby patients learn to attend
to their own thoughts; and (3) facilitated beginning use of
the Changing Thoughts and Feelings Worksheet (Appen-
dix 2) that is contained in the self-help workbook [34] to
set goals and develop an individualized plan to psycho-
logically manage reactions to tinnitus over the next 2 wk.

Appointment 3

The audiologist (1) reviewed strategies for using sound
to manage reactions to tinnitus, (2) discussed the partici-
pant’s experience carrying out the sound plan developed at
the previous telephone call, (3) worked with the participant
to refine the sound plan as needed, and (4) helped the
participant to identify tinnitus management activities to
implement.

Appointment 4

The psychologist (1) reviewed CBT for tinnitus and
stress management, (2) reviewed the mindfulness skill and
the Changing Thoughts and Feelings Worksheet (Appen-
dix 2), (3) introduced healthy attitudes and steps for
changing negative appraisals to neutral or positive apprais-
als, (4) developed a long-term plan to implement CBT
coping skills to manage reactions to tinnitus, and
(5) administered the THS if deemed appropriate.

Appointment 5
Procedures with the audiologist were the same as for
Appointment 3—modified as appropriate.

Appointment 6

The audiologist conducted this final appointment to
complete the study. The audiologist reviewed the proto-
col, discussed progress made, and answered any ques-
tions. The THS was administered by the audiologist for
the final time. (Note that the THS was completed by par-
ticipants on three occasions: baseline, 12 wk, and 24 wk.)

Data Analysis

Because this was a pilot study and the number of par-
ticipants within each of the TBI groups was small (<15),
descriptive data are reported with nonparametric statistical
tests and effect sizes for the outcome data. For each of the
three groups, Wilcoxon signed rank tests (nonparametric
equivalent to paired #-tests) were performed to determine
whether the THI scores differed significantly between base-
line and the two follow-up time points (12 and 24 wk). A
Kruskal-Wallis Test (nonparametric equivalent to a one-
way analysis of variance) was performed to determine
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whether the time effect varied across groups. In addition,
we calculated effect sizes to standardize the outcome data
[45]. To control for type I error, a Bonferroni correction
was made and the significant p-value was adjusted to 0.008.

RESULTS

Baseline Questionnaires

The baseline questionnaires were used to obtain
demographic information; descriptions of the partici-
pants’ tinnitus; and screening data for PTSD, depression,
anxiety, and sleepiness. Responses for selected questions
from the baseline questionnaires are shown across the
three groups in Table 3, along with the responses for the
HADS, ESS, and PC-PTSD screening tool. The results
can be summarized as follows.

What is the Location of Your Tinnitus?

Most participants localized their tinnitus to both ears
(66.7%). However, a larger number of participants in the
m-sTBI group localized their tinnitus to inside their head
(44.4%) compared with the mTBI group (13.3%) and
noTBI group (8.3%).

Is Your Tinnitus One Sound or More?

The majority of participants (58.3%) perceived their
tinnitus as more than one sound while 36 percent per-
ceived it as a single sound and 11 percent were unsure as
to the number of sounds. Those with mTBI were more
likely to report a single sound (53.3%) compared with the
noTBI group (16.7%) and m-sTBI group (33.3%)).

How Much of the Time is Tinnitus Present?

Most participants reported their tinnitus to be present
“most of the time” or “always there” (97.1%). This distri-
bution was similar across all three groups.

How Much of a Problem is Tinnitus?

Almost all participants considered their tinnitus to be
at least a moderate problem. This distribution was similar
across all three groups.

Epworth Sleepiness Scale

A majority of participants scored within the range of not
getting enough sleep (9-24 points). Participants with TBI
were more likely to fall within this range than those without
TBI (noTBI: 36.4%, mTBI: 57.1%, m-sTBI: 66.7%).
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Table 3.

Responses to study questions in no traumatic brain injury (TBI), mild TBI, and moderate to severe TBI groups. Data from baseline questionnaires.

Response (No. of Subjects)

Question/Response Choices No Mild Moderate-Severe Total
TBI TBI TBI

“What is the Location of Your Tinnitus?”
n 12 15 9 36
Left Ear Only 1 1 1 3
Right Ear Only 0 1 0 1
Both Ears 10 11 3 24
Inside Head 1 2 4 7
Other 0 1 1
“Is Your Tinnitus One Sound or More?”
n 12 15 9 36
1 Sound 2 8 3 13
2 Sounds 4 5 2 11
3 Sounds 4 0 1 5
>3 Sounds 1 1 1 3
Unsure 1 1 2 4
“How Much of the Time is Your Tinnitus Present?”
n 12 15 8 35
Some of Time 0 1 0 1
Most of Time 3 2 4 9
Always There 9 12 4 25
“How Much of a Problem is Your Tinnitus?”
n 11 15 9 35
Slight Problem 0 1 2 3
Moderate Problem 4 3 3 10
Big Problem 4 8 4 16
Very Big Problem 3 3 0 6
Epworth Sleepiness Scale—Range 0-24
n 11 14 9 34
Getting Enough Sleep—Range 0-6 4 1 3 8
Average Sleep—Range 7-8 3 5 0 8
Not Enough Sleep—Range 924 4 8 6 18
Screen Positive for PTSD?
n 12 15 9 36
No 8 4 2 14
Yes 4 11 7 22
HADS/Anxiety Scale—Range 0-21
n 12 15 9 36
Normal—Range 0-7 5 4 1 10
Borderline Normal—Range 8-10 2 0 1 3
Abnormal—Range 11-21 5 11 7 23
HADS/Depression Scale—Range 0-21
n 12 15 9 36
Normal—Range 0-7 6 5 2 13
Borderline Normal—Range 8-10 2 2 4 8
Abnormal—Range 11-21 4 8 3 15

HADS = Hospital Anxiety and Depression Scale, PTSD = posttraumatic stress disorder.
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Screen Positive for Posttraumatic Stress Disorder

More than half the participants (61.1%) screened
positive for PTSD. Those with TBI were more likely to
screen positive than those without TBI (noTBI: 33.3%,
mTBI: 73.3%, m-sTBI: 77.8%).

Hospital Anxiety and Depression Scale

Almost two-thirds (63.9%) of the participants scored
abnormally high (11-21) on the anxiety portion of the
HADS. Those with TBI were more likely to have abnor-
mal anxiety scores than those without TBI (noTBI: 41.7%,
mTBI: 73.3%, m-sTBI: 77.8%).

For the depression portion of the HADS, the majority
of participants (58.3%) scored within the normal (0-7) or
borderline normal (8—10) range. Scores for the mTBI group
tended to fall in the abnormal range (53.3%) more often
than for the m-sTBI (33.3%) and noTBI (33.3%) groups.

Participants who screened positive for PTSD were
more likely to score in the abnormal range for the HADS
anxiety scale (90.9%), HADS depression scale (54.5%),
and ESS (65%).

Patients were not screened specifically for suicidal
ideations. One participant reported current, passive sui-
cidal ideations during the assessment appointment and
during several intervention appointments. Initially risk of
self-harm was deemed “low” by the psychologist; thus, a
safety plan was implemented. However, during a follow-
up call the participant’s risk increased and the partici-
pant’s local VA suicide coordinator was notified, who
acted to ensure safety. Two other participants reported
past but not recent or current suicidal ideations.

Tinnitus Handicap Inventory

Overall results of mean THI scores for each TBI
group at each outcome point are shown in Figure 2.
These mean values are based on the numbers of partici-
pants who completed the THI at each outcome point
(Table 4). Mean + SD THI scores for the noTBI group
were 63.7 + 21.1 at baseline, 41.8 + 28.8 at 12 wk, and
40.7 £ 26.9 at 24 wk. Mean = SD THI scores for the
mTBI group were 66.2 £ 22 at baseline, 53.4 + 28.3 at
12 wk, and 58.6 £+ 29.0 at 24 wk. Mean + SD THI scores
for the m-sTBI group were 55.1 £ 22.4 at baseline, 34.0
24.5 at 12 wk, and 36.3 + 25.6 at 24 wk.

A nonparametric test (Kruskal-Wallis) determined that
the baseline mean values were not significantly different
between groups (p > 0.05). Wilcoxon signed rank test was
used to evaluate changes in THI scores within each group.
Data for the baseline to 12 wk and 24 wk comparisons are
shown in Tables 5-8.
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Figure 2.

Mean Tinnitus Handicap Inventory (THI) scores at baseline, 12-
week, and 24-week time points for each of three study groups.
TBI = traumatic brain injury.

Table 4.
Numbers of participants who completed Tinnitus Handicap Inventory
at each outcome point.

Group Baseline 12 wk 24 wk
No TBI 12 8 11
Mild TBI 15 11 14
Moderate-Severe TBI 9 6 7
Total 36 25 32

TBI = traumatic brain injury.

Two participants (113 and 118) experienced large
improvements in their THI scores that were outside the
normal distribution. Because of the small sample size, the
statistical tests were run both with and without these two
participants. Although there were slight differences, for
the most part, the results were similar. Overall, partici-
pants showed a significant reduction in mean THI scores
from baseline to 12 wk (p = 0.002) and from baseline to
24 wk (p < 0.001). At 12 wk, only the mTBI group
approached a significant reduction in mean THI scores
(p =0.01). At 24 wk, all three groups approached signifi-
cant reductions in mean THI scores (noTBI: p = 0.01,
mTBI: p =0.04, m-sTBI: p =0.02). A Kruskal-Wallis test
was performed to determine whether the mean reductions
from baseline to 12 wk and from baseline to 24 wk dif-
fered between the three groups. No significant difference
was detected (p > 0.05).
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Table S.
Tinnitus Handicap Inventory (THI) scores (mean + standard deviation) and effect sizes by group, between baseline and 12 weeks.

Group n* Baseline 12 wk Difference Effect Size
No TBI 8 56.8+19.3 41.8 +28.8 15.0+26.4 0.57
Mild TBI 11 61.9+234 53.4+£283 8.5+£8.7 0.97
Moderate to Severe TBI 6 53.0 +£20.6 34.0+24.5 19.0+314 0.60
All Participants 25 58.1+20.9 45.0+27.7 13.1+214 0.61

*Data for 25 total participants who completed THI at both time points.
TBI = traumatic brain injury.

Table 6.

Tinnitus Handicap Inventory (THI) scores (mean + standard deviation) and effect sizes by group, between baseline and 12 weeks—without

outliers (participants 113 and 118).

Group n* Baseline 12 wk Difference Effect Size
No TBI 52.3+15.7 44.6 £29.9 7.7+17.8 0.43
Mild TBI 11 61.9+234 53.4+28.3 8.5+8.7 0.97
Moderate to Severe TBI 5 48.0 + 18.5 40.8 +£20.1 7.2+13.8 0.52
All Participants 23 55.9+204 479 +26.7 79+12.4 0.63

*Data for 23 total participants who completed THI at both time points—excluding outliers (participants 113 and 118).

TBI = traumatic brain injury.

Table 7.
Tinnitus Handicap Inventory (THI) scores (mean + standard deviation) and effect sizes by group, between baseline and 24 weeks.

Group n* Baseline 24 wk Difference Effect Size
No TBI 11 61.4+20.7 40.7 +26.9 20.8 +21.8 0.95
Mild TBI 14 65.8 +22.8 58.6 +£28.9 72+114 0.63
Moderate to Severe TBI 7 494 +21.1 36.3+25.6 13.1+£29.0 0.45
All Participants 32 60.7+21.9 47.5+28.5 13.1+£20.2 0.65

*Data for 32 total participants who completed THI at both time points.
TBI = traumatic brain injury.

Table 8.

Tinnitus Handicap Inventory (THI) scores (mean + standard deviation) and effect sizes by group, between baseline and 24 weeks—without

outliers (participants 113 and 118).

Group n* Baseline 24 wk Difference Effect Size
No TBI 10 58.8+£19.7 43.0+27.3 15.8+£15.2 1.03
Mild TBI 14 65.8+22.8 58.6 +28.9 72+114 0.63
Moderate to Severe TBI 6 447 + 18.5 423+21.9 23+£5.6 0.41
All Participants 30 59.2 £21.8 50.1 +£27.5 9.1+12.7 0.72

*Data for 30 total participants who completed THI at both time points—excluding outliers (participants 113 and 118).

TBI = traumatic brain injury.

Effect Sizes

Effect sizes indicate the magnitude of the “real”
treatment effect, and their use standardizes outcome data
across different instruments [45]. We calculated effect
sizes for the THI outcomes at 12 wk and 24 wk, with and
without the two participant outliers, which are shown in
Tables 5-8. Cohen suggests that, as a general rule of
thumb, effect sizes of 0.20, 0.50, and 0.80 are considered
small, medium, and large, respectively [46].

At 12 wk, the effect sizes for the noTBI group were
0.57 with outliers, 0.43 without outliers. The effect size
for the mTBI group was 0.97 with and without outliers,
and the effect sizes for the m-sTBI group were 0.60 with
outliers, 0.52 without outliers. At 24 wk, the effect sizes
for the noTBI group were 0.95 with outliers, 1.03 without
outliers. The effect size for the mTBI group was 0.63 with
and without outliers, and the effect sizes for the m-sTBI
group were 0.45 with outliers and 0.41 without outliers.
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Reflective Interviews

Formative evaluation, in the form of reflective inter-
views, was conducted (by MWL) with the four study team
members (research assistant, research coordinator, and
two intervention counselors) who communicated with the
research participants. The interviews were intended to
elicit team members’ observations and synthesize their
informed suggestions for planning the next phase of the
work [47]. These interviews occurred after all study par-
ticipants were recruited and communication with partici-
pants was well underway. Notes were transcribed and
reviewed by study team members, then combined and cate-
gorized by topics discussed.

The tinnitus materials and exercises in the pilot
project were based on the PTM protocol [13]. Modifica-
tions were necessary to (1) deliver the PTM education by
telephone, (2) include persons with various levels of TBI,
and (3) include a psychologist for the first time. These
modifications were explored with the study team mem-
bers. A particular modification to the PTM protocol was
to drop the requirement that participants had to first com-
plete a hearing evaluation and be fitted with amplification
when appropriate before receiving tinnitus counseling.
Study team members recommended that this requirement
be reinstituted in the follow-up study.

Some participants reported that their tinnitus distress
resolved before completing all calls. However, participants
were required to complete all telephone appointments with
the intervention counselors rather than discontinue the
intervention when they felt that they had received suffi-
cient education. For these participants, the counselors con-
tinued to have short check-in telephone calls for the
required number of appointments.

A number of comments were made by the study team
members about providing these services by telephone
rather than in a clinic. Before the pilot study, questions had
been raised about whether this study population was appro-
priate for a telehealth approach. When queried, all four of
the study team members reported that they did not experi-
ence difficulties hearing or being heard during calls. (Per-
haps because the participants self-selected to participate in
a study that involved care by telephone, all participants
could communicate by telephone.) Participants reported to
the study team members that they were glad to avoid travel
for this care because of age, distance, disability, or work. In
order to reduce the number of telephone appointments that
were “no shows,” reminder calls were placed with accept-
able completion rates being achieved. Overall, the study
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team members found intervention offered by telephone to
be a positive, feasible experience from their perspective and
from the reports from the study participants.

The intervention counselors (audiologist and psycholo-
gist) indicated that use of a videophone might improve
communicative interactions over the telephone. However,
they were satisfied with communication by telephone
alone and expressed concern that incorporating use of
video technology would render long-distance communi-
cation too cumbersome and/or difficult to use for many
people who might otherwise benefit from long-distance
intervention by telephone alone.

The unmodified clinician materials (e.g., clinician
guidelines handbook, Web-based online training of PTM)
proved satisfactory to the study team members. Some
additional training about TBI and PTSD was provided
and deemed useful. Other materials, such as the self-help
workbook from the PTM protocol, had undergone revi-
sion. It now included education about the use of CBT to
be delivered by a psychologist. This was well received by
participants and the intervention counselors were positive
about continuing to develop and deliver the workbook.
The inclusion of a third CBT skill, attention diversion via
pleasant activities, will be used in the follow-up study.

The addition of a psychologist to the intervention team
was strongly endorsed by all four study team members
because of perceived benefit to the participants and other
study team members. Although including a second clinician
requires careful intervention planning between two depart-
ments, such collaboration is important because patients with
clinically significant tinnitus (and patients with a history of
TBI) often report comorbid depression and anxiety.

Following screening and recruitment, none of the par-
ticipants was deemed by the study team members to be too
impaired to benefit from a care plan. Often, the two inter-
vention counselors were not aware of which TBI category
their participant belonged to while receiving intervention.
However, when an intervention counselor checked the sta-
tus of a participant who was more impulsive or had diffi-
culty keeping appointments and focusing on a task, that
person was often, but not always, in the m-sTBI group.

The inclusion of a psychologist improved safety for a
participant who expressed suicidal ideation, which is not an
uncommon symptom of acute stress, anxiety, and depres-
sion [48]. When the audiologist was concerned about a
patient, she would contact the psychologist and together
they would determine what action needed to be taken.
Many participants were provided the toll-free number for
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the National Suicide Prevention Hotline because of their
elevated depressive symptoms.

Implementing this study required development of cen-
tralized databases to share schedules and intervention infor-
mation. The intervention counselors were in two different
geographic locations and time zones, and participants were
located anywhere within the United States. All four study
team members indicated that the centralized databases were
essential to have common access to all relevant study data.
They mentioned that in the next project they would like to
have improved versions to provide seamless care. A sepa-
rate issue that was reported was the sense that the two clini-
cians felt their work had not been very connected. “We
worked on different goals with the patients. . . .While we
had a shared treatment database, we did not have a common
treatment plan.” One suggestion was to use the Tinnitus
Problem Checklist [13] to identify issues both could
address. (The Tinnitus Problem Checklist is the starting
point for patients to develop self-management plans using
the worksheets shown in Appendices 1 and 2.) This is an
area that will receive attention during the follow-up study.

DISCUSSION

Study Findings

The purpose of this pilot study was to develop and test
a prototype protocol for providing tinnitus-management
services to Veterans who had experienced a TBI. The edu-
cational counseling that is used with PTM was enhanced
with components of CBT, and the counseling was adminis-
tered over the telephone to a limited number of participants
located throughout the United States. Participants were
grouped with respect to their TBI history: mTBI, m-sTBI,
and noTBI. All three groups showed similar improvement
in their mean THI scores, resulting in moderate to large
effect sizes. These data, and the experiences gained from
conducting this study, have been used to design a random-
ized clinical trial to more definitively evaluate the efficacy
of this telehealth methodology. This 4-year clinical trial is
underway.

It is noteworthy that certain differences appeared
with respect to the participants’ baseline tinnitus charac-
teristics. For example, almost half the m-sTBI group
reported that their tinnitus was perceived “inside the
head,” while only 13 and 8 percent of the mTBI and
noTBI groups, respectively, reported this same percep-
tion. If this finding is repeated in the larger follow-up

trial, then this could imply that tinnitus is categorically
different for individuals who have experienced a major
head injury. This kind of information could have implica-
tions regarding underlying mechanisms of tinnitus genera-
tion. Further, we previously conducted a randomized
clinical study that included 269 participants [49]. They all
were asked “what is the location of your tinnitus” and only
25 (9% of 268 responses) reported that their tinnitus was
located “inside the head.” Almost all the remaining partici-
pants reported the perceived location of their tinnitus in
one or both ears. This study group is typical of patients
who complain of tinnitus, of which the majority report that
their tinnitus was caused by noise exposure.

It was also noted that, compared with the noTBI
group, both TBI groups (mTBI and m-sTBI) reported not
getting enough sleep and a greater prevalence of anxiety
and probable PTSD. These findings might be expected
given the brain trauma experienced by these individuals.
Most of the participants in this study screened negative
for depression, although it was noted that the mTBI
group screened positive for depression most often. These
findings are consistent with the literature that provides
substantial evidence that TBI is associated with sleep dis-
turbance, anxiety, PTSD, and depression [50-55].

Based on this study’s experiences with expressed sui-
cidal ideation, we have revised our protocol to exclude
any candidates on this basis. We now will require all can-
didates to undergo screening for suicidal ideation. The
screening will be conducted by the psychologist as part
of the initial assessment. If the candidate indicates cur-
rent, active suicidal ideation, then the psychologist will
contact local emergency responders to ensure safety [56].
The candidate will be considered a “screen failure” and
excluded from study participation.

Clinical Application

The tinnitus management program that was devel-
oped for this study can be adopted by clinicians who are
interested in implementing such a program. The program
can be conducted by audiologists and mental health pro-
viders who have received the proper training. We are
attempting to make PTM training available in a variety of
formats (some of these materials can be provided upon
request to the contact author):

1. PTM has been described in detail and the patient self-
help workbook, clinician handbook, and counseling
guide are available [13,57-58].
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2. PTM live training seminars are conducted at various
times and locations around the country.

3. Online PTM training has been developed that is avail-
able to VA clinicians and includes training modules that
focus on patient education principles pertinent to tinni-
tus management and health literacy. (We hope to make
this online training accessible to non-VA clinicians.)

4. DVDs of past PTM training seminars are available.
(Please note that none of the authors can profit in any
way from the sale or distribution of any of these train-
ing materials.)

The counseling used for this study was based on the
information that is found in the PTM self-help workbook
[58]. Clinicians can learn this counseling by carefully
studying the workbook and by viewing the video presen-
tations that are included in the workbook. These video
presentations show the group counseling that is done for
the two PTM workshops conducted by audiologists. Simi-
lar videos for the three PTM workshops that are con-
ducted by psychologists are also available. When viewing
the video presentations, clinicians are suggested to first
play the role of the patient to gain the patient’s perspective
of the material that is taught. Clinicians can then practice
using the PowerPoint presentations that have been devel-
oped for this purpose.

We cannot as yet make any definitive statements
comparing the efficacy of performing the PTM counsel-
ing live in the clinic versus delivering it via telehealth.
The methodology was developed fairly recently and stud-
ies are needed to determine its efficacy when conducted
using different delivery modalities. Note that, increas-
ingly, studies are showing the efficacy of using telehealth
delivery of various mental health interventions [59—60].
A meta-analysis of 29 home-based telehealth studies
revealed an overall positive effect on clinical outcomes in
diverse patient populations [61]. The current follow-up
study will more definitively assess outcomes of the PTM
telehealth intervention.

CONCLUSIONS

Much of our research has focused on the develop-
ment and validation of PTM, which can be implemented
efficiently in VA hospitals. Our pilot study, described in
the present article, showed positive results of conducting
the PTM counseling via telephone. Adaptation of PTM as
a home-based telehealth service has the potential of pro-
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viding needed tinnitus services to Veterans with and
without TBI for a relatively small cost and with minimal
effect on individual VA hospitals. The National Offices
of Care Coordination and Audiology and Speech Pathol-
ogy are vested in ensuring that providers consider tele-
health options to expand the scope of specialized services
that will improve access and to develop, adapt, and dis-
seminate policies, best practices, lessons learned, and
successful strategies to improve care. Upon conclusion of
our follow-up study, the tinnitus telehealth program will
be fully developed and organizational requirements and
patient outcomes will be documented.
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