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Abstract 
Considering growing cities and portable audio devices, 
increasingly people have deviations in the threshold of 
hearing. Thus, hearing loss is a point of concern in modern 
society, being one of the most common causes of disability. 
Furthermore, it may cause social isolation, dependence, 
cognitive impairment among several other undesired effects 
that certainly limit the quality of life of individuals. The 
prevalent origin of hearing loss is sensorineural, caused by 
irreversible loss of hearing cells (hair cells in the organ of 
Corti and/or spiral ganglion neurons). Sensorineural hearing 
loss has a multifactorial etiology including genetic and 
environmental factors such as exposure to high levels of 
noise, pathologies, ototoxic substances, nutritional 
deficiencies and aging. Some recent studies have been shown 
a correlation between hearing loss and certain nutrients (such 
as folic acid and omega-3 fatty acids). This work focuses on 
the nutritional aspects detected in hearing loss studied thus 
far, and suggests that an adequate diet on specific nutrients 
may increase prevention of hearing loss. 

Introduction 
This work consists of an initial collaborative effort among 
acoustics, nutrition and medicine. It aims to identify previous 
studies and developments in the established literature 
regarding the relationship between hearing and aspects of 
nutrition. In the latter, the nutrients found are associated with 
food contained in the common dietary human intake. 

Hearing loss (HL) and deafness are public health conditions 
that affect at least 5% of the World's population (WP) as 
announced by the World Health Organization (WHO) [1]. 
Following the contemporary devices phase, about 15% of 
young WP are found at risk of hearing loss due to exposure to 
noise during recreational activities (also known as noise-
induced HL or NIHL). Thus, as one of the most common 
modern causes of disability, it is a point of concern. 
Depending on the HL severity (mild, moderate, severe and 
profound), it may cause social isolation, dependence, 
cognitive impairment, or several other undesired effects that 
certainly limit the quality of life of individuals. The 
prevalence of HL is usually higher among low- and middle-
income countries [1]. The WHO has been publishing material 
to increase awareness, guidance, and care for those with HL. 

The main origin of hearing loss is sensorineural (SNHL), 
caused by temporary and/or irreversible loss of hearing cells 
(hair cells in the organ of Corti and/or spiral ganglion 
neurons). SNHL has a multifactorial etiology including 
genetic and environmental factors such as exposure to high 
levels of noise (NIHL), pathologies, ototoxic substances, viral 
causes, nutritional deficiencies and aging (presbycusis or age-
related HL, ARHL), among others. 

Given the difficulty in accessing the inner ear and to fully 
comprehend its processes, the journey towards knowledge 
often brings together scientists from diverse areas. Some 
studies have investigated the correlation between nutrition 
and SNHL. They typically seek prevention and treatment. The 
nutrients with most relevance to this topic published in 
literature are: carotenoids, vitamin A, vitamin C, vitamin E, 
vitamin B12, vitamin B9 (folate), long-chain Polyunsaturated 
fatty acids (PUFAs, e.g. omega-3) and magnesium. 

Vitamin A deficiency was associated with hearing loss only 
in situations of malnutrition, pregnancy and childhood. 
Therefore, it is not addressed over the course of this study. 
However, carotenes function as vitamin A precursors in the 
human body. Additionally, they are also antioxidants. The 
latter function was strongly associated with hearing loss 
related to aging and oxidative stress [5, 7]. 

Studies [5-7] have shown relationships between specific 
nutrition aspects and preventing hearing loss (HL).  Like 
carotenoids, vitamin C also has antioxidant effects. In 
addition, omega-3 promotes an anti-inflammatory action. 
Nevertheless, work carried out by Curham et al. [5] found that 
vitamin C in high doses, i.e. exceeding the Upper Intake Level 
(UL) recommended for individuals [8], yields a greater 
association with hearing loss. These doses were reached with 
supplements and not with food, demonstrating that even 
antioxidant nutrients, considered to be beneficial, in excess 
may have deleterious effects.  
 
The study by Choi et al [7] also showed the positive effects of 
magnesium in the prevention of hearing loss. Furthermore, the 
nutrients beta-carotene, vitamin C and magnesium were 
associated with better auditory health. It is interesting to note 
that the effect of the three nutrients in synergy was greater 
than the sum of individual benefits. 

Concurrently, an important relationship between HL and 
homocysteine metabolism was found. Homocysteine is an 
amino acid, an intermediate product in methionine 
metabolism that requires the presence of vitamin B6, B9 
(folate) and B12 to complete its cycle. In the absence of one 
of these vitamins, homocysteine accumulates within the body, 
and this accumulation is associated with various 
cardiovascular and neurological diseases. Some studies have 
shown that folate and vitamin B12 deficiencies are related to 
HL, suggesting that the accumulation of homocysteine in the 
cochlea caused these losses. 

Table 1 summarizes the six selected studies, including each 
study’s design and main findings, respectively. The criteria 
for choosing the studies were to cover all nutrients that had a 
significant relationship with SNHL, as well as to include 
different types of study and methods. 
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Table 2 lists the six nutrients in which a relationship was 
found with HL [2-7]. It also contains the food sources and 
daily intake recommendation [8, 9]. 

Folate (vit. B9) is found in the plant kingdom, as in dark-green 
leafy. In many countries, there is a folate food fortification 
program. It is a key nutrient in the first trimester of pregnancy 
when supplementation is strongly indicated. Cobalamin (vit. 
B12) is synthesized by bacteria. Nevertheless, it is found in 
foods only from animal sources such as meats, fish, milk and 
eggs or in fortified foods. Vitamin C is widely found in the 
plant kingdom, especially in fruits. These three are from the 
group of vitamins. 

Carotenoids are organic pigments that function as pro-vitamin 
A and also have antioxidant activity. They color the yellow-
orange vegetables. There are several carotenoids, and the 
most famous is beta-carotene. Magnesium is a mineral found 
in vegetables such as fruits, grains and nuts and acts in various 
biological processes. 

Omega-3 is a long-chain polyunsaturated fatty acid family in 
which the first unsaturation appears on carbon number 3. It is 
very important for neurological and vascular health and is a 
strong anti-inflammatory agent. The body uses 
Eicosapentaenoic acid (EPA) and Docosahexaenoic acid 
(DHA), which are found primarily in fish oils. In vegetables 
like walnuts and flaxseed Alpha-linolenic acid (ALA) is 
found, which undergoes various enzymatic reactions to be 
transformed within the human body to EPA and DHA. 

The amount of these nutrients found in food varies greatly 
depending on the local climate, nutrient richness of the soil, 
fertilizers and pesticides, planting and harvesting time, time 
elapsed from harvesting to consumption, exposure to sunlight 
and temperature among other factors, making it difficult to 
measure the amount of food needed to reach the 
Recommended Dietary Allowances (RDA) of each nutrient. 
Therefore, regular ingestion of the food sources of these 
nutrients is suggested, since an adequate and varied diet 
provides all the necessary nutrients for the maintenance of life 
and hearing health, as regards the nutritional causes involved 
in SNHL. 

In case of suspicion of deviation in the threshold of hearing, 
medical/nutritional evaluation must be sought. Self-
medication and/or self-fortification of nutrients may lead to 
undesired effects, including the worsening of the scenario.  

Final Considerations 
This paper has identified previous studies in the literature that 
correlate hearing and nutrition aspects. It belongs to an initial 
cooperative research among nutrition, medicine and 
acoustics.  

The main nutrients found to be related to hearing loss are 
carotenoids, vitamin C, omega-3, magnesium, vitamin B9 and 
vitamin B12. Furthermore, this paper presents the foods 
where they can be found, as well as DRIs for adults.  

Apparently, there are two main causes that relate these 
nutrients to hearing loss: oxidative stress and homocysteine 
metabolism. Oxidative stress may be generated in several 
situations such as poor eating habits, pathologies, intense 
physical exercise, emotional or physical stress, and is a natural 
effect of aging. To circumvent these metabolic situations, the 

body needs antioxidants, and antioxidant deficiency has been 
shown to be associated with HL in varying degrees, as well as 
hearing threshold deviation. The second cause identified in 
the studies refers to the accumulation of cochlear 
homocysteine, caused by the deficiency of vitamins B9 and 
B12. 

In view of these findings, it is important to note that an 
adequate and balanced ingestion of nutrients is relevant for 
hearing health. Moreover, the excess of nutrients, exceeding 
DRIs, may lead to negative hearing effects. That is, in this 
case, the consumption of too much of certain food (aiming to 
obtain a nutrient) will not prevent or solve hearing problems. 
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