
METHODS 
26 patients with a Tinnitus Distress Rating (TDR) from 3 to 8 (Figure 1) 
were given a supplement (Mg plus protein, Miller Pharmacal Group, 133 
mg/tablet) of magnesium daily (4 tablets to total 532 mg) for three months. 
Differences of TDR scores before and after supplementation were 
compared to determine any effect of supplementation on a patient’s self-
rated tinnitus. Also, all subjects completed a Tinnitus Handicap Inventory 
(THI) before and following 3 months of supplementation with magnesium 
(Figure 2). Subjects 18 years and older who were seen for an audiological 
evaluation and who had tinnitus with a rating from 3 through 8 were 
eligible for the study. Patients with decreased kidney function within three 
months (creatinine greater than 2.2 mg/dL for females and 2.6 mg/dL for 
males) were excluded from the study (these values are two times normal 
creatinine levels for the Mayo Clinic Arizona laboratory.) A review by 
Cardiovascular Diseases indicated that magnesium at the level of 532 mg 
was benign for heart patients and absent decreased kidney function. A 
review by the Mayo Pharmacy indicated that there were no major drug 
interactions with magnesium at the levels of the current protocol. The data 
included exclusion criteria, consent, sex, date of birth, hearing threshold at 
8 frequencies, weekly diaries, tinnitus scale questionnaires at baseline and 
end of study, dates of first and last dose, number of tablets used, reason for 
discontinuation, and adverse events. The adverse event data included the 
date of onset and whether serious problems led to premature 
discontinuation of the intervention. The primary outcome measures were 
the TDR and THI scores. The mean tinnitus level at the end of treatment 
was compared to the mean at baseline and the statistical significance was 
calculated by using the paired t test. Patients were included in the primary 
analysis on the basis of intention to treat. The tinnitus rating was measured 
at time of discontinuation if a patient discontinued prior to three months. 

ABSTRACT 
Background: Recent studies in noise-induced and idiopathic sensorineural 
hearing loss have suggested that magnesium supplementation may lessen 
both hearing loss and the severity of tinnitus in patients. Further 
epidemiological evidence indicates that all age groups of Americans fall 
short of the recommended daily allowance for magnesium by 100 mg daily. 
Purpose: The purpose of this study was to examine any potential benefit in 
lessening the severity of tinnitus in patients taking supplemental magnesium. 
Research Design: The study was a single-arm, open-label, before-and-after 
study of oral magnesium (532 mg per day) in 26 patients for 3 months. 
Tinnitus severity was evaluated and recorded daily by the patient using the 
Tinnitus Distress Rating (TDR) scale of 0 (no tinnitus) to 10 (worst possible 
tinnitus). The Tinnitus Handicap Inventory (THI) was administered before 
and at the end of the study, and scores were converted to the grades of the 5-
item Tinnitus Severity Scale (TSS). The purpose of this phase 2 study was to 
investigate whether the treatment was effective at all, and, as such, a placebo 
control was not performed. All data were collected at Mayo Clinic in 
Scottsdale, Arizona, between March 6 and December 10, 2008. Study 
Sample: Patients with moderate to very severe tinnitus (TDR score of 3 
through 8). Intervention: Daily magnesium supplementation, 532 mg; 
patient completion of the THI; and daily self-report of TDR. Data Collection 
and Analysis: The main outcome measures were mean TDR scale scores and 
THI scores as converted to TSS grades. The primary analysis was done on 
the basis of intention to treat. Results: Twenty-six patients were enrolled; 19 
completed the study. The extent of handicap, as measured by THI/TSS, for 
subjects with slight or greater impairment was significantly decreased 
(P=.03). Patients who ranked slight or greater on the THI/TSS before 
intervention showed a significant decrease in the severity of their tinnitus at 
post-testing (P=.008). Conclusion: The results suggest that magnesium may 
have a beneficial effect on perception of tinnitus-related handicap when 
scored with the THI. 

DISCUSSION 
The results of the present study indicated that self-report measures of 
tinnitus severity, the THI and the TDR, improved significantly with 
magnesium supplementation over a 3-month period of intervention. As 
noted in Figure 4 there was a greater reduction in tinnitus severity (THI) for 
subjects who completed the full 3 months of supplementation compared to 
those who dropped out of the study before completion. It should be noted, 
however, that for those subjects lost to follow-up, it was assumed that there 
was no benefit from treatment. It was determined that an introduction of 
selection bias would occur if only completers were analyzed and not 
include those non-completers doing poorly enough to drop out. Therefore, 
subjects with no follow-up were treated as though they had no improvement 
and were included in the analysis. Even in the group of non-completers 
there is a significant improvement on the THI suggesting a benefit of 
magnesium in the reduction of severity of tinnitus. The current design, 
however, cannot distinguish the effect of treatment from a placebo effect or 
regression to the mean. Based upon the results of the present study an 
investigation using a placebo and double-blinding would be important to 
control for factors that may have influenced the results unrelated to the 
magnesium supplementation itself. It is important to note that there was 
significant improvement in the TDR as early as one month suggesting that 
benefit of Mg supplementation was observed early in treatment and was 
sustained throughout the 3 months of the study. 

RESULTS 
Comparisons for hearing threshold and the TDR before and after treatment 
with magnesium were assessed using a paired t-test. The effect of 
magnesium on the Tinnitus Handicap Inventory (THI) rating scales was 
evaluated using a McNemar test. Differences were considered statistically 
significant if p <0.05. There were 26 patients were eligible and consented. 2 
of 26 (8%) patients discontinued due to adverse events and subsequently had 
no follow-up data. 5 of 26 (19%) discontinued for other reasons (lost to 
follow-up). There were 19 patients had follow-up data to analyze. The 7 
patients that lacked follow-up were used for the intention to treat analysis. 3 
adverse events were reported in 2 patients. Adverse events reported were 
constipation, syncope, and nausea. The follow-up time (months); mean 
(SD), [range] was 2.74 (0.24) [2.50 – 3.42]. The mean age was 62 years with 
a range of 30-76 years. 10 of 26 (37%) were female. There was no 
significant change in hearing thresholds from 250 Hz through 8000Hz for 
either ear during the duration of the study (Table 1). There was a significant 
decrease in the severity of tinnitus for subjects using the THI (p = 0.03) As 
can be seen in Table 2, the THI scores were converted to the categories of 
the TSS. Those patients who ranked slight or greater on the THI Severity 
Scale prior to intervention showed a significant decrease in the severity of 
their tinnitus at post-testing (p = 0.008) (Table 3). Table 4 shows that there 
was a significant decrease in the subject’s rating of tinnitus on the TDR at 
the 1 month (p =0.049), 2 month (p = 0.04), and 3 month intervals (p = 
0.045). Figure 3 shows the change in TDR in 26 patients from baseline to 3 
months after treatment with magnesium. Figure 4 shows percentage of 
patients with more than slight impairment on THI before treatment with 
magnesium (Pre-Mg, n=26), after treatment with magnesium using intention 
to treat (Post-Mg1, n=26), and after treatment with Mg for those who 
completed treatment (Post-Mg2, n=19). 

CONCLUSION 
The present study indicated that subjects showed significant improvement in 
their self-rating of tinnitus with a magnesium supplement of 532 mg daily 
for 3 months. Currently, a phase III randomized control trial is in progress. 

INTRODUCTION 
The last several decades have revealed clinical and experimental data 
regarding the importance of magnesium (Mg) in hearing. Increased 
susceptibility to noise damage, ototoxicity, and auditory hyperexcitability 
are linked to states of Mg deficiency (Cevette et al. 2003). Recent studies in 
noise-induced and idiopathic sensorineural hearing loss have suggested that 
magnesium supplementation may lessen both hearing loss and the severity 
of tinnitus in patients. Further epidemiological evidence indicates that 
Americans fall short of the recommended daily allowance for magnesium 
by 100 mg daily for all age groups. The purpose of this study was to 
examine any potential benefit in lessening the severity of tinnitus in patients 
supplemented with magnesium (532 mg daily). Magnesium improved 
hearing recovery and lessened tinnitus in cases of idiopathic sudden hearing 
loss (Gordin et al. 2002). More recently, Nageris, Ulanovski, and Attias 
(2004) showed in a well-controlled study that magnesium was a relatively 
safe and convenient adjunct to steroid treatment for enhancing the 
improvements of hearing in acute-onset sensorineural hearing loss. The 
protective effect of magnesium in noise induced hearing loss has been 
previously reported (Ising et al. 1982; Scheib et al, 2000). Additionally, 
permanent and temporary changes in auditory function have been linked to 
nutritional deficiencies of magnesium (Mg). Mg deficiency has resulted in 
increased susceptibility to noise-induced hearing loss (Ising et al.1982; 
Joachim et al.1983; Joachim et al. 1987; Scheib et al. 2000), ototoxicity 
(Vormann and Günther, 1993), and hyperexcitability (Kruse et al, 1932; 
Cevette et al 1989; Bac et al, 1994) of the auditory system. 
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