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Abstract

IMPORTANCE—Tinnitus affects more than 40 million people in the Unites States, and cognitive 

difficulties are among the most commonly associated symptoms.

OBJECTIVE—To test the feasibility and preliminarily the effectiveness of using a putative 

neuroplasticity-enhancing drug, D-cycloserine, to facilitate a computer-assisted CT program for 

improving tinnitus bother and related cognitive difficulties.

DESIGN, SETTING, AND PARTICIPANTS—Double-blind, randomized clinical trial at an 

outpatient academic medical center of 34 participants aged 35 to 65 years with subjective, 

unilateral or bilateral, nonpulsatile tinnitus of at least 6 months’ duration.
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INTERVENTIONS—Five weeks of twice-weekly computer-based CT with either 250 mg D-

cycloserine or placebo orally prior to computer CT sessions.

MAIN OUTCOMES AND MEASURES—Difference in the change in Tinnitus Functional Index 

(TFI) score between the 2 groups.

RESULTS—After excluding 1 participant lost to follow-up, 1 who withdrew, 1 who did not 

complete 90% of sessions, and 1 outlier, 30 participants were included in the analysis. The D-

cycloserine plus CT group showed a significant improvement in median TFI score (−5.8 [95% CI, 

−9.4 to −1.1]) and self-reported cognitive deficits (−4.5 [95% CI, −11.5 to −1.0]), but the placebo 

group did not (−1.0 [95% CI, −11.7 to 4.9] and −2.0 [95% CI, −5.1 to 2.0], respectively). After 

controlling for age and duration of tinnitus, there was no significant difference in TFI score change 

between the 2 groups (P = .41). After confounders were controlled for, the D-cycloserine group 

demonstrated a significantly greater improvement in self-reported cognitive deficits as compared 

with the placebo group (P = .03). No serious adverse events were reported.

CONCLUSIONS AND RELEVANCE—Use of a computer-based CT program with a putative 

neuroplasticity-sensitizing drug, D-cycloserine, was feasible and well tolerated. With the limited 

sample size, the adjuvant use of D-cycloserine was no more effective than placebo at improving 

tinnitus bother. The finding that D-cycloserine use was more effective than placebo at improving 

self-reported cognitive difficulties could be important given the high rate of concern for cognitive 

deficits in patients with tinnitus. D-cycloserine and other putative neuroplasticity-facilitating 

agents could be investigated in the future as a strategy to enhance neuroplasticity-based tinnitus 

treatments.

Trial Registration—clinicaltrials.gov Identifier: NCT01550796

Tinnitus, the perception of a “ringing or hissing” sound in the absence of an acoustic 

stimulus, affects more than 40 million people in the United States.1,2 For a substantial subset 

of this population, tinnitus can be highly distressing and result in a variety of physical, 

functional, cognitive, and emotional impairments. Although many treatments will mitigate 

the tinnitus for some patients, unfortunately, no cures for tinnitus are available. The exact 

etiology of chronic tinnitus is unknown; however, current evidence suggests that most cases 

of tinnitus, regardless of their origin, have correlates in the central nervous system.3–6 In 

support of this idea, studies have found that the perception of tinnitus exists even after 

transsection of the auditory nerve between the cochlea and the brain.7 Recent neuroimaging 

studies have demonstrated that patients with tinnitus demonstrate abnormalities not only in 

the central auditory pathways8 but also in nonauditory areas of the brain involved in the 

allocation of attention, perception, and emotional processes.3–6,9,10

Cognitive difficulties are among the most commonly reported symptoms of tinnitus.11,12 

Using the Cognitive Failures Questionnaire (CFQ),13 patients with tinnitus have endorsed a 

greater number of cognitive impairments than healthy controls and those with acquired 

hearing loss.11 Indeed, in a recent survey, 70% of patients with tinnitus reported difficulty 

concentrating, representing the single largest self-reported psychological consequence of 

tinnitus.14 The self-reported cognitive deficits of patients with tinnitus have been 

corroborated by their performance on routinely performed neurocognitive assessments.15 

For instance, people with tinnitus have been found to have deficits in working memory,16 
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cognitive efficiency,11 attention control,17 and processing speeds on neurocognitive 

testing.16

Neuroplasticity refers to the brain’s ability to change and adapt through reorganization of its 

structure and synaptic connections.18 With growing evidence that neuroplasticity exists 

throughout life,19–21 computerized training programs aimed at recovering cognitive 

functioning have increased in popularity and have been studied in numerous disorders. For 

example, computer-based cognitive training (CT) programs have been used in an effort to 

slow typical age-related cognitive decline22–25 and ameliorate the sequelae of attention 

deficit disorder,26 mild cognitive impairment,27 depression,28 and schizophrenia.29–31 The 

Brain Fitness Program, developed by Posit Science, is a CT program in which participants 

listen to recorded sounds, including simple acoustic stimuli and continuous speech, for 

approximately 1 hour per day, 5 days per week. Program use extends for 8 weeks (ie, 

approximately 40 hours of training). Exercise parameters calibrate to individual performance 

at the onset of training and adapt in difficulty with performance progression, giving constant 

progress feedback. Each exercise focuses on 1 of the following cognitive processes: (1) 

auditory processing speed, (2) discriminating sounds, (3) sound precision, (4) sound 

sequencing, (5) working memory, and (6) narrative memory designed to improve cognitive 

functioning and reorganize aberrant neural networks such as those affected by 

tinnitus.21,22,29 In a 6-week open-label pilot study of 13 participants at Washington 

University with severe bothersome tinnitus, 10 of 13 (77%) reported improvement in 

attention and/or memory, 6 of 13 (46%) reported changes for the better in their tinnitus, and 

11 of 13 (85%) would recommend the Brain Fitness Program to a friend (J. F. Piccirillo, 

MD, J. Nicklaus, RN, BSN, CRNC, and D. Kallogjeri, MD, MPH, unpublished data, 2011). 

If the hypothesis that tinnitus results in aberrant neural networks is accurate, then a novel 

way to facilitate treatment for tinnitus is through the enhancement of training programs 

designed to target and reorganize aberrant neural networks. D-Cycloserine is a medication 

that has shown mixed but encouraging results32–41 at augmenting learning therapies through 

increasing neuroplasticity.42–44 Evidence suggests that D-cycloserine at single oral doses of 

50 to 250 mg acts as a partial agonist at the N-methyl-D-aspartate (NMDA) receptor in the 

brain, enhancing long-term potentiation and thus strengthening new synaptic connections 

that may occur during a treatment.45 D-Cycloserine has been studied in numerous trials as 

an adjuvant therapy in the treatment of panic disorder,32 social anxiety disorder,33,46 

obsessive-compulsive disorder,34,35,47 posttraumatic stress disorder,36 traumatic brain 

injury,37,48 schizophrenia,43,49–51 Alzheimer disease,38,39 substance.abuse disorders,52 and 

autistic spectrum disorders.40 However, the ability of D-cycloserine to enhance learning has 

been most robust and consistent in trials related to anxiety disorders.53 In particular, D-

cycloserine has been found in both human and animal studies to enhance the learning of 

information that disconfirms fears, such as in exposure therapy for anxiety.32,33,35,41,46,53 

Given its ability to augment these therapies, studies have found that D-cycloserine is able to 

accelerate symptom reduction, lessen the time burden of learning therapies, and allow 

therapies to be administered at previously subtherapeutic levels.53

This study aimed to investigate a novel approach to targeting the aberrant neural network 

changes and cognitive deficits found in tinnitus by using the Brain Fitness Program, a 

computer-based program, and a medication shown to increase neuroplasticity. Our overall 
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research hypothesis was that a neuroplasticity-sensitizing medication (D-cycloserine), 

compared with placebo, would lead to greater improvements in the severity of tinnitus 

bother and cognitive functioning when given with the Brain Fitness Program.

Methods

Study Design

This study was a double-blind randomized clinical trial. The study was approved by the 

institutional review boards of Washington University in St Louis and Stanford University on 

full-board review and was registered through ClinicalTrials.gov (NCT01550796). All 

participants provided written informed consent. Participants were enrolled for a period of 

approximately 5 weeks; the date of first participant contact was December 12, 2011, and the 

date of last participant completion was May 16, 2012. All participants received treatment 

with an abbreviated computer-based CT program and were randomized to 1 of 2 groups: a 

group that received adjuvant treatment with D-cycloserine or placebo.

Eligible patients were between the ages of 35 and 65 years with subjective, unilateral or 

bilateral, nonpulsatile tinnitus of at least 6 months’ duration who scored at least 30 on the 

Tinnitus Handicap Inventory (THI).54 Patients were excluded if they had any acute or 

chronic neurological condition, or any psychiatric comorbidity that may have complicated 

the interpretation of study results. Female participants of childbearing potential were 

required to have a negative result on a urine pregnancy test and to use a study-approved form 

of contraception throughout the study. The project’s biostatistician (D.K.) was responsible 

for generating the randomization procedure. Block randomization with blocks of 2 was used 

to provide a balanced design.

Measurements

After enrollment, all patients completed a demographic collection form and the Patient 

Health Questionnaire (PHQ-9)55 designed to screen for depression. Clinically depressed 

patients (score, >15 on the PHQ-9) were removed from the study. Validated forms from the 

Oregon Hearing Research Center (http://www.tinnitusarchive.org/forms) were administered 

to assess a participant’s tinnitus at the first study visit and final study visit. Tinnitus 

assessments and questionnaires included THI, Tinnitus Functional Index (TFI),56 and a 

Tinnitus Description and History form. For the purposes of this study, the TFI was used to 

assess changes in tinnitus bother through the study. The TFI assessment was chosen on the 

basis of its high convergent validity and greater responsiveness when compared with the 

THI.56 In addition, the TFI, unlike most other tinnitus assessments, probes respondents on 

their experiences with tinnitus “over the last week,” making it conducive to detect changes 

in tinnitus bother over the relatively short time frame of this study.

Cognitive functioning was assessed by self-report using the CFQ13 and standard validated 

neurocognitive testing using the Stroop Color and Word Test (SCWT)57,58 and the Paced 

Auditory Serial Addition Test (PASAT).59 The CFQ is a 25-item questionnaire that assesses 

cognitive slips, difficulties in attention, and forgetfulness using a 5-point Likert scale. 

Sample questions include “Do you find you forget people’s names?” and “Do you start 
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doing one thing at home and get distracted into doing something else (unintentionally)?” 

Neurocognitive tests were chosen that specifically measure the cognitive domain of attention 

and that were used in prior tinnitus studies.

Intervention

At the first visit, participants were randomly assigned to either the treatment group receiving 

the Brain Fitness Program and 250 mg D-cycloserine or to the control group receiving the 

Brain Fitness Program and an identical-appearing placebo. Participants were instructed to 

work on the Brain Fitness Program 1 hour per day, 2 days per week, for 5 consecutive 

weeks, while taking their assigned pills 1 hour prior to working on the training program.The 

dose of 250 mg of D-cycloserine given 1 hour prior to the Brain Fitness Program session 

was chosen on the basis of other studies involving D-cycloserine in the treatment of anxiety 

disorders.32,53,60 This dose is substantially less than the maximal recommended daily dosage 

of 1000 mg and has been found to have minimal adverse effects in other studies.33,41,46,53 

Participants completed the first study treatment, involving the first dose of D-cycloserine or 

placebo in addition to the first session of the Brain Fitness Program, in the Clinical 

Outcomes Office at Washington University in St Louis. The first study treatment was done at 

Washington University to ensure initial adherence and comfort with the Brain Fitness 

Program and to observe for potential adverse effects. Subsequently, all participants took the 

study medication or placebo at home and worked on the Brain Fitness Program on their 

personal computer. The degree of adherence to the intervention was assessed in several 

ways, including a participant-completed study journal, open-ended questioning at the final 

study visit, a pill count performed at the conclusion of the study, and information provided 

from the Brain Fitness Program software. Participants were considered to have completed 

the treatment if 90% (9 of10) of the recommended sessions of the Brain Fitness Program 

were completed and the study medication or placebo was taken prior to working on the 

program.

Throughout the study, all participants and research team members were blinded to the 

participants’ treatment group assignments. After the first treatment session at Washington 

University, both the participant and the researcher who dispensed the medication guessed 

which intervention, D-cycloserine or placebo, was administered in order to assess the 

integrity of the double-blinding.

Sample Size

To our knowledge, this is the first published study to examine the impact of D-cycloserine 

on CT in patients with tinnitus. Therefore, no effect size is known, which would have been 

necessary for any sample size estimate. However, a power computation and sample size 

justification for this study was made on the basis of previous tinnitus treatment studies 

conducted in the Outcomes Office. With the assumptions of the t test and on the basis of the 

observations from previous treatment studies, a sample size of 15 participants per group was 

calculated to provide 80%power to detect a change in the THI of 17 points or greater 

between those who receive treatment with the Brain Fitness Program and D-cycloserine and 

those who receive the Brain Fitness Program and placebo (SD of the difference, 16) at the .

05 α level.
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Statistical Analyses

Standard descriptive statistics were used to describe the distribution of the study population, 

their tinnitus characteristics, and results on all neurocognitive assessments in both treatment 

groups. Because the assumptions of parametric testing were not met, the nonparametric 

equivalent for the independent samples t test, Mann-Whitney U, was used to compare the 

distribution of continuous level characteristics and baseline test scores between participants 

randomized to each group. Prior to further analysis, sensitivity analyses were performed to 

assess for extreme outliers. The Wilcoxon signed rank test was used to compare 

preintervention and postintervention test results in each treatment group. The change in 

scores (Δscore) on TFI and neurocognitive assessments was calculated for each participant, 

and the median and 95% confidence interval of the Δscore was explored. To further explore 

the change in tinnitus bother and cognitive scores after controlling for potential confounders, 

a mixed-design analysis of covariance (ANCOVA) model was used to assess the within-

subjects vs between-subjects interaction. All statistical tests used were 2 sided and evaluated 

at the α level of .05. Data were collected and managed throughout the study using the 

REDCap61 electronic database developed by Vanderbilt University. Statistical analyses were 

performed using SPSS Statistics, version 20.0.0 (IBM Corporation).

Results

Description of the Population

Of the 109 patients who expressed interest in the study, 37 passed the telephone screening 

and provided written informed consent. As shown in the Figure, 17 participants were 

assigned to the D-cycloserine group and 17 were assigned to the placebo group. In total, 31 

of 34 participants completed the program and 30 participants were included in the analyses. 

The response of 1 participant on several measures was in the opposite direction of the others 

and, in this small sample size pilot study, was overly influential and was excluded from 

further analysis. Demographic characteristics, baseline tinnitus characteristics, and scores on 

neurocognitive tests of the analyzed participants are provided in Table 1. The median (range) 

age of the D-cycloserine group was 59 (49–63) years and for the placebo group was 55 (37–

63) years. There were no significant differences between the intervention groups in terms of 

demographic characteristics, baseline tinnitus scores, or baseline neurocognitive assessment 

scores.

Change in Tinnitus Bother and Cognitive Assessments

Baseline and postintervention scores on the TFI and neurocognitive assessments are 

provided by treatment group in Table 2. The median change in TFI score after intervention 

as compared with baseline for the D-cycloserine group was −5.8 (95% CI, −9.4 to −1.1). 

Although this difference of 5.8 points achieved statistical significance, it did not achieve the 

value of 13, which is the minimally clinically significant difference.56 The median change in 

TFI score for the placebo group was −1.0 (95% CI, −11.7 to 4.9). There were 3 participants 

in each of the intervention groups who experienced a clinically meaningful change in 

tinnitus (defined as a decline in TFI of ≥13 points). The median change in CFQ score for the 

D-cycloserine group was −4.5 (95% CI, −11.5 to −1.0), whereas the placebo group had a 

median change of −2.0 (95% CI, −5.1 to 2.0). Finally, the median change in PASAT and 
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SCWT scores, respectively, was 20 (95% CI, 12.4 to 37.0) and 4.0 (95% CI, −1.6 to 8.0) for 

the D-cycloserine group and 23.0 (95% CI, 3.4 to 31.9) and 2 (95% CI, −0.3 to 6.0) for the 

placebo group.

A general linear model mixed-design ANCOVA was used to explore differences in the 

change of all outcomes of interest after the intervention vs baseline. In this model, changes 

in test scores represented the within-subjects variable and treatment group represented the 

between-subjects variable. After controlling for age and duration of tinnitus, no significant 

difference existed for changes in neurocognitive score or TFI scores (F1,26 = 0.695, P = .41 

for the intervention*time interaction) between the D-cycloserine and placebo groups. 

However, after confounders were controlled for, the improvement in CFQ score was 

significantly larger in the D-cycloserine group compared with the placebo group (F1,26 = 

5.27, P = .03 for the intervention*time interaction).

Adherence and Tolerability

In this study, 31 of 34 participants completed the study (Figure). In the D-cycloserine group, 

1 participant was considered to be lost to follow-up after the study team was no longer able 

to get in contact with him via mailings and telephone calls. In the placebo group, 1 

participant asked to withdraw from the study after 2 treatment sessions as a result of 

difficulties with “a busy schedule.” In addition, on final assessment of adherence, 1 

participant in the placebo group was found not to have completed 90% of treatments. In this 

study, there were no serious adverse events reported. In the D-cycloserine group, 2 

participants reported experiencing a sensation of “tingling skin” after 1 treatment session. In 

the placebo group, 1 participant reported 2 exacerbations of his Ménière’s disease, and 1 

participant reported an increased frequency of headaches.

Discussion

We aimed to evaluate the feasibility and preliminarily the effectiveness of D-cycloserine, a 

neuroplasticity-sensitizing drug, in conjunction with a computer-based CT program on 

improving tinnitus bother and related cognitive difficulties. The main finding was that those 

participants who received D-cycloserine with CT, compared with those who received 

placebo with CT, demonstrated a significantly greater improvement in self-reported tinnitus 

bother and cognitive deficits from baseline. In this study, D-cycloserine and computer-based 

CT were well tolerated with sufficient adherence and limited adverse effects. The results of 

this study suggest that the use of D-cycloserine with an abbreviated computer-based CT 

program may be an effective approach for those participants with bothersome tinnitus.

The finding that the added use of D-cycloserine with CT may be more effective than placebo 

and CT at improving self-reported cognitive difficulties is noteworthy. As mentioned in the 

Introduction, 70% of patients with tinnitus report concentration difficulties, representing the 

single largest self-reported psychological comorbidity of tinnitus.14 Furthermore, in a model 

constructed to predict quality of life in patients with severe tinnitus, no audiological or 

psychological variable contributed more to a decreased quality of life than self-reported 

impairments in concentration.62 As noted in the Introduction, studies have found that D-

cycloserine use is able to accelerate treatment programs, lessen the time burden of therapies, 
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and demonstrate therapeutic improvements at earlier time points in therapy.53 As such, in 

this study, the decision was made, similar to other early studies investigating D-

cycloserine,32,33,35,41,46,53 to assess the effectiveness of the CT program after an abbreviated 

number of treatment sessions. In this study, 10 sessions with CT, rather than the previously 

studied 40 sessions,21,22 were administered to participants. The decision to curtail the 

number of treatment sessions was made to decrease the likelihood of desensitization to D-

cycloserine after repeated use63 and to avoid a “ceiling effect,” wherein with enough 

treatment sessions no augmenting effect of D-cycloserine would be observed.53 However, 

the encouraging possibility exists that with full administration of the studied computer-based 

CT program, even more substantial improvements in self-reported cognitive deficits would 

be observed.

The results of this study provoke the question, Why should the adjuvant use of D-

cycloserine, an NMDA agonist, in this treatment demonstrate a statistically significant 

improvement in self-reported cognitive difficulties yet not affect objectively assessed 

cognitive performance or more strongly reduce tinnitus bother since NMDA receptors are 

also present in the inner hair cell and/or auditory nerve synapse? One potential explanation 

for our results is that an effect was observed only in the most strongly affected outcome, and 

the sample size was inadequate to detect changes in tinnitus bother or objective 

neurocognitive scores. The possibility also exists that the computer-based CT program might 

more strongly affect transient, day-to-day cognitive issues, assessed by the CFQ, compared 

with effortful performance on standardized cognitive tasks or tinnitus bother. Therefore, if 

the CT program had not been given on an abbreviated basis or if it had been performed in a 

larger sample, the effects of the treatment program on standardized cognitive testing and 

tinnitus bother may have been observed. A second potential explanation for our findings is 

related to the fact that adjuvant D-cycloserine use, as discussed in the Introduction, most 

clearly augments learning related to fear extinction.53 Thus, in this study, D-cycloserine may 

have helped enhance reduction in fears (or, more broadly, concerns) about cognitive 

performance, rather than learning reflected in scores on neurocognitive testing. In other 

words, D-cycloserine might enhance only the subjective experience of cognitive problems, 

which themselves might be as much due to fears about cognitive problems, as compared 

with objective cognitive performance itself.

If the hypothesis that D-cycloserine use enhances learning of information that disconfirms 

fears is correct, D-cycloserine might be more likely to reduce tinnitus bother if the 

intervention clearly involves exposure to tinnitus-related fears, which was not the case in this 

study. Therapies specifically targeting catastrophizing misinterpretations and fears of 

tinnitus have been proposed recently in the literature. In a recent study, Cima et al64 noted 

that tinnitus-related fears and catastrophizing about tinnitus were associated with increased 

attention toward tinnitus and decreased quality of life. In a recent meta-analysis of 

randomized clinical trials examining cognitive behavioral therapy (CBT) for tinnitus, 

Andersson and Lyttkens65 concluded that CBT was an effective treatment at reducing 

annoyance and distress associated with tinnitus and was worthy of additional research. 

However, CBT treatment techniques for tinnitus are not uniform, with techniques ranging 

from cognitive therapy to relaxation strategies.66,67 Similar to chronic pain syndrome,68 with 

which tinnitus is speculated to have mechanistic similarities,69–71 CBT techniques could be 
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developed specifically aimed at reducing tinnitus-related fears. Unfortunately, change-

oriented strategies for addressing chronic conditions that are inherently difficult or 

impossible to change may contribute to increased distress and interference with life.72,73 A 

relatively new alternative to CBT and other change-oriented strategies involves mindfulness. 

Mindfulness meditation emphasizes focused, nonjudgmental awareness of present moment 

experiences without efforts to alter or avoid them.74,75

There are several limitations to this study that should be considered when the results are 

interpreted. Because this is the first time that a study examining CT and D-cycloserine use 

has been carried out in the tinnitus population, no effect size was known, which is necessary 

for sample size estimate. Therefore, this study may be underpowered to detect differences in 

changes in tinnitus bother or cognitive deficits. Second, the external validity of this study 

may be limited given the unique characteristics of the study population. In this study, the 

majority of patients were bothered by tinnitus and only those with no neurologic or 

psychiatric comorbidities were included. However, prior studies have estimated that nearly 

50% of patients with severe tinnitus had a concurrent diagnosis of major depression.76 

Consequently, participants in this study may not reflect the usual characteristics of a patient 

with severe tinnitus. Furthermore, this study was aimed at assessing the feasibility and 

effectiveness of D-cycloserine compared with placebo as an adjuvant therapy with 

computer-based CT. Therefore, in this study every participant received some form of 

treatment. Thus, we cannot comment on the effectiveness of the computer-based CT 

program, which was not compared with a sham treatment.

Conclusions

This novel approach to treating tinnitus using a computer-based CT program with a 

neuroplasticity-sensitizing drug, D-cycloserine, was feasible and well tolerated. In the 

limited sample size of this study, the adjuvant use of D-cycloserine was not associated with 

improvement in tinnitus bother. However, the adjuvant use of D-cycloserine with CT was 

more effective than placebo at improving the self-reported cognitive difficulties associated 

with tinnitus. This finding may be important given the particularly high rate of concerns 

about cognitive difficulties associated with tinnitus, and this treatment could be particularly 

useful in a subset of patients with tinnitus. Future research is needed to replicate these 

findings, preferably in a larger sample that might allow detection of additional effects. 

Finally, this study shows that D-cycloserine and other putative neuroplasticity-facilitating 

agents could be investigated in the future as a strategy to enhance various neuroplasticity-

based tinnitus treatments.
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Figure. 
Flow Diagram of Participation

PHQ-9 indicates Patient Health Questionnaire.
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Table 1

Description of Study Population at Baseline

Characteristic

Placebo and Cognitive
Training
(n = 14)

D-Cycloserine and Cognitive
Training
(n = 16) P Value

Demographic characteristics

  Age, median (range), y 55 (37–63) 59 (49–63) .06

  Female sex, No. (%) 6 (43) 8 (50) .70

  Race, No. (%)

    White 11 (79) 16 (100)
.09

    Other 3 (21) 0

  Education, median (range), y 17 (14–18) 16 (12–20) .39

Tinnitus characteristics at baseline

  Duration of tinnitus, median (range), y 10.0 (5–57) 4.8 (1–37) .047

  Subjective loudness, median (range) 6 (4–10) 7 (3–9) .85

  Effort to ignore, No. (%)

    Can never ignore 3 (21) 3 (19)

.48
    Considerable effort 1 (7) 2 (12)

    Some effort 10 (71) 8 (50)

    Slight effort 0 3 (19)

  TFI score, median (range) 44 (14–65) 47 (10–76) .66

  Bother level, No. (%)

    Extremely bothered 0 0

.46

    Bothered a lot 4 (29) 6 (38)

    Bothered more than a little but not a lot 8 (57) 10 (63)

    Bothered a little, but not much 2 (14) 0

    Not bothered 0 0

  PHQ-9 score, median (range) 4 (0–10) 5 (1–11) .74

  Cognitive assessments, median (range)

    CFQ score 43 (19–60) 41 (18–51) .85

    Stroop Color-Word T-score 58 (43–64) 54 (40–71) .28

    PASAT, No. correct 156 (68–194) 128 (65–229) .48

Abbreviations: CFQ, Cognitive Failures Questionnaire; PASAT, Paced Auditory Serial Addition Test; PHQ-9, Patient Health Questionnaire-9; TFI, 
Tinnitus Functional Index.
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Table 2

Summary of Change in Tinnitus Bother and Cognitive Functioning by Treatment Group

Assessments

Median (95% CI)

P Value

Difference,
Final-Baseline, Median

(95% CI)Baseline Visit Final Visit

Placebo and cognitive training (n = 14)

    TFI score 44 (14 to 65) 41 (13 to 61) .35 −1.0 (−11.7 to 4.9)

    CFQ score 43 (19 to 60) 43 (13 to 52) .16 −2.0 (−5.1 to 2.0)

    SCWT T-score 58 (43 to 64) 60 (45 to 70) .09 2.0 (−0.3 to 6.0)

    PASAT, No. correct 156 (68 to 194) 174 (103 to 225) .005 23.0 (3.4 to 31.9)

D-cycloserine and cognitive training (n = 16)

    TFI score 47 (10 to 76) 38 (8 to 70) .04 −5.8 (−9.4 to −1.1)

    CFQ score 41 (18 to 51) 34 (18 to 47) .005 −4.5 (−11.5 to −1.0)

    SCWT T-score 54 (40 to 71) 60 (30 to 73) .12 4.0 (−1.6 to 8.0)

    PASAT, No. correct 128 (65 to 229) 157 (83 to 233) .001 20.0 (12.4 to 37.0)

Abbreviations: CFQ, Cognitive Failures Questionnaire; PASAT, Paced Auditory Serial Addition Test; SCWT, Stroop Color Word Test; TFI, 
Tinnitus Functional Index.
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