
Multiple factors beyond aging and noise exposure contribute to hearing loss in adults, with

emerging research highlighting the significant role of nutritional deficiencies and environmental

exposures. Among the most well-documented associations are deficiencies in essential nutrients

including magnesium, B vitamins, vitamin D, and various minerals, each affecting different

aspects of auditory function through distinct physiological mechanisms. Additionally, exposure

to ototoxic medications, chronic diseases, and lifestyle factors create a complex web of risk

factors that can accelerate or exacerbate hearing deterioration. Understanding these diverse

contributors is crucial for developing comprehensive prevention strategies and targeted

interventions to preserve auditory health throughout the lifespan.

Magnesium plays a crucial role in maintaining auditory health, with deficiency being strongly

linked to various forms of hearing loss. Research demonstrates that magnesium therapy has

been effective in preventing or treating hearing damage, particularly noise-induced hearing loss,

drug-related ototoxicity, and sudden sensorineural hearing loss . The mineral's therapeutic

benefits stem from its ability to easily cross the hematocochlear barrier and provide

neuroprotective and vasodilatory effects that limit cochlear damage .

Clinical studies have shown particularly promising results when magnesium supplementation is

combined with steroid treatment for sudden sensorineural hearing loss. Patients receiving both

treatments demonstrated greater proportions of hearing improvement at all test frequencies

compared to those receiving steroids alone . The timing of intervention appears critical, with

the greatest benefits observed when magnesium supplementation begins within 48 hours of

sudden hearing loss onset . Furthermore, research on military personnel exposed to loud noise

during training revealed that those receiving magnesium supplementation experienced less

severe permanent hearing threshold shifts compared to those receiving placebo, suggesting

protective effects against noise-induced damage .

The B vitamin complex, particularly vitamins B12 and folic acid, demonstrates significant

associations with hearing function across multiple studies. Vitamin B12 deficiency has been

consistently linked to various forms of hearing impairment, with research indicating that lower

serum levels correlate with slight to mild hearing loss and poorer hearing thresholds . The

mechanism appears to involve demyelination of neurons in the cochlear nerve, which can result
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in hearing loss and tinnitus . A systematic review analyzing nine studies found that individuals

with lower vitamin B12 levels had higher prevalence of hearing impairment compared to those

with normal or elevated levels .

Specific research on vitamin B12 deficiency in children revealed significant differences in pure-

tone hearing thresholds at low frequencies (0.25-4 kHz) between deficient and control groups,

suggesting that B12 plays a particularly important role in low-frequency hearing preservation .

Clinical studies examining B12 supplementation for chronic tinnitus found significant

improvements in visual analog scale scores for tinnitus loudness in vitamin-deficient patients,

with 30% experiencing subjective improvement . The relationship between B12 and hearing

appears to be interconnected with other nutrients, as deficiency coupled with high

homocysteine levels and low folate concentrations may contribute to different degrees of

hearing loss, particularly in elderly populations .

Folic acid deficiency represents another critical B vitamin deficiency affecting auditory function.

Research demonstrates that low blood levels of folate are associated with a 35% increased risk

of hearing deficits, while elevated homocysteine levels (which folic acid helps regulate) correlate

with a 64% higher risk of hearing loss . A landmark three-year randomized controlled trial

involving 728 older adults found that daily folic acid supplementation (800 micrograms)

significantly slowed the decline in hearing at speech frequencies compared to placebo . The

folic acid group showed hearing threshold increases of only 1.0 dB compared to 1.7 dB in the

placebo group over the study period .

Vitamin D deficiency has emerged as a significant risk factor for hearing loss, with recent

research demonstrating clear associations between low vitamin D levels and both bilateral

hearing impairment and sensorineural hearing loss. A comprehensive study examining data from

3,489 adults aged 50 years or older found significant associations between vitamin D deficiency

(levels below 20 ng/mL) and sensorineural hearing loss . The research revealed that 21.8% of

participants had vitamin D deficiency, and multivariable analysis showed that deficiency was

significantly associated with bilateral hearing impairment at low speech frequencies .

The mechanism by which vitamin D affects hearing appears to involve its role in bone

metabolism and calcium regulation within the auditory system. Vitamin D deficiency can activate

bone loss and cause abnormal bone growth in the middle ear, potentially disrupting normal

sound transmission . Additionally, vitamin D's antioxidant properties and support for immune

system function may contribute to protecting the delicate structures of the inner ear from

oxidative damage . The vitamin's role in maintaining proper calcium levels is particularly

important for the function of sensory hair cells in the cochlea, which rely on calcium signaling for

proper auditory transduction.
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Iron deficiency anemia (IDA) represents a significant but often overlooked risk factor for hearing

loss in adults. Research conducted at Pennsylvania State University examining 300,000 patients

found that approximately 15% of those with IDA showed evidence of hearing loss, with some

experiencing impairment for several years . The connection between iron deficiency and

hearing loss appears to stem from insufficient oxygen delivery to the vestibulocochlear nerve,

which is responsible for both hearing and balance .

The relationship between iron and hearing is particularly concerning given that approximately

90% of patients with sensorineural hearing loss were found to have some degree of IDA . This

high prevalence suggests that iron deficiency may be both a contributing factor and a

consequence of the inflammatory processes associated with inner ear damage. The mechanism

involves inadequate oxygen supply to the highly metabolically active tissues of the inner ear,

which require consistent oxygen delivery to maintain proper cellular function and prevent

oxidative damage .

Zinc plays a complex role in hearing health, with both deficiency and excess having potential

negative impacts on auditory function. Recent research has revealed that zinc becomes

dysregulated in cochlear hair cells following exposure to loud noise, with free-floating zinc

concentrating around inner ear hair cells and disrupting communication between sensory

cells . Under normal circumstances, most zinc in the body is bound to proteins, but

approximately 10% exists in a free-floating state that can become problematic when

dysregulated .

Studies have shown that zinc supplementation can be effective in reducing tinnitus symptoms,

suggesting that appropriate zinc levels are important for normal auditory function . However,

the relationship is nuanced, as excessive free zinc following noise exposure appears to

contribute to cellular damage in the inner ear . This research has opened new avenues for

potential treatments that target zinc regulation as a means of protecting against noise-induced

hearing loss . The mineral's role in immune function and wound healing also makes it important

for maintaining the health of auditory tissues and recovering from acoustic trauma.

Selenium demonstrates protective effects against hearing loss, particularly in counteracting the

ototoxic effects of heavy metals. Research examining factory workers found that selenium was

inversely associated with hearing thresholds and may act as an antagonist to lead

ototoxicity . The study revealed that higher selenium levels were associated with better

hearing outcomes, while lead exposure showed a dose-response relationship with hearing

impairment .

The protective mechanism of selenium appears to involve its role as an antioxidant and its ability

to form selenide complexes with toxic metals, potentially neutralizing their harmful effects on
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auditory tissues . This finding is particularly important for individuals with occupational

exposures to heavy metals, as selenium supplementation might offer some protection against

hearing damage. However, the research indicates that maintaining adequate selenium levels

through diet or supplementation requires careful balance, as both deficiency and excess can

have negative health consequences.

Vitamin A deficiency specifically increases the risk of developing middle ear infections, which

can contribute to conductive hearing loss . The vitamin plays a crucial role in maintaining the

health of mucous membranes, including those lining the middle ear and eustachian tube. When

vitamin A levels are insufficient, these protective barriers become compromised, increasing

susceptibility to bacterial and viral infections that can cause temporary or permanent hearing

damage.

Vitamins C and E provide important antioxidant protection for the delicate structures of the inner

ear. Vitamin C helps prevent harm to sensory cells in the inner ear and can be found in citrus

fruits, kiwi, broccoli, and other fresh produce . Research on sudden hearing loss has shown

that vitamin E supplementation (600 IU twice daily) combined with standard steroid treatment

resulted in significantly better recovery rates compared to steroid treatment alone . The

antioxidant properties of these vitamins help combat free radical damage that can occur from

noise exposure, aging, and other environmental stressors.

Ototoxicity refers to damage to hearing and balance organs following exposure to specific

medications or chemicals that affect the inner ear . Common ototoxic medications include

aminoglycoside antibiotics (gentamicin, neomycin, streptomycin), loop diuretics such as Lasix,

certain chemotherapy agents including cisplatin and carboplatin, and even common medications

like aspirin when taken in high doses . Environmental chemicals such as mercury, lead, and

carbon monoxide can also cause auditory damage through similar mechanisms .

The effects of ototoxic substances can range from mild hearing loss to profound deafness, often

accompanied by tinnitus and balance problems . Symptoms may be temporary or permanent,

depending on the specific substance, dosage, duration of exposure, and individual susceptibility

factors . Healthcare providers must carefully weigh the benefits and risks of potentially

ototoxic medications, particularly for patients with existing hearing loss or other risk factors for

auditory damage.
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Aging represents the leading cause of adult-onset hearing loss, with prevalence doubling every

10 years of age and affecting approximately 50% of individuals in their seventh decade and

80% of those 85 years and older . Age-related hearing loss (presbycusis) typically affects

higher frequencies first and involves both sensory and metabolic components, including death or

damage of cochlear hair cells and decreased function of the stria vascularis .

Lifestyle factors significantly contribute to hearing loss risk, with strong epidemiological

evidence supporting associations between hearing loss and cigarette smoking, central adiposity,

poorly controlled diabetes mellitus, and other cardiovascular disease risk factors . These

associations suggest that vascular changes may contribute to age-related hearing loss,

indicating that some contributors to hearing deterioration may be modifiable through lifestyle

interventions . The interconnection between cardiovascular health and hearing emphasizes

the importance of maintaining overall health to preserve auditory function.

The multifactorial nature of hearing loss suggests that comprehensive prevention strategies

should address nutritional status, environmental exposures, and lifestyle factors. Regular

assessment of vitamin and mineral levels, particularly in older adults and those with risk factors,

may help identify individuals who could benefit from supplementation . The timing of

intervention appears crucial, particularly for sudden sensorineural hearing loss, where treatment

within 48-72 hours significantly improves outcomes .

Healthcare providers should consider screening for nutritional deficiencies in patients presenting

with hearing complaints, especially when multiple risk factors are present. The research

indicates that individuals with multiple risk factors experience more severe hearing loss, with

hearing thresholds increasing from an average of 76.47 dB in those with one risk factor to 85 dB

in those with four risk factors . This dose-response relationship emphasizes the importance of

comprehensive risk assessment and management.

The relationship between hearing loss and various nutritional and environmental factors is

complex and multifaceted, extending far beyond the traditionally recognized causes of aging

and noise exposure. Magnesium deficiency, along with deficiencies in B vitamins, vitamin D, iron,

and other essential nutrients, represents modifiable risk factors that can significantly impact

auditory health. The evidence supporting these associations continues to strengthen, with

research demonstrating both preventive and therapeutic potential for targeted nutritional

interventions.

The interconnected nature of these risk factors suggests that a holistic approach to hearing

health preservation should include regular assessment of nutritional status, management of

chronic diseases, careful consideration of ototoxic medication use, and lifestyle modifications to

support cardiovascular health. As our understanding of these relationships deepens,
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opportunities for early intervention and prevention continue to expand, offering hope for

reducing the global burden of hearing loss. Future research should focus on establishing optimal

dosing regimens for beneficial nutrients, identifying genetic factors that influence susceptibility

to nutritional deficiencies and hearing loss, and developing comprehensive screening protocols

to identify at-risk individuals before irreversible damage occurs.
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