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Role of serum Vitamin B12 and folic acid in Age related hearing loss 
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Abstract 

Introduction: Age related hearing loss (ARHL) is a common troublesome disorder of inner ear in elderly. 

It is characterized by degenerative changes in hair cells leading to slow, insidious, progressive hearing 

loss. Deficiency of multivitamin & minerals are common in elderly and has been advocated in etiopathology 

of ARHL. 

Aim & Objective: To compare serum vitamin B12 & folic acid in cases of age related hearing loss with 

normal population. 

Materials & Methods: In this prospective study through audiometric assessment was done of 80 patients of 

ARHL & 80 normal subjects aged 40-60 years. All patients underwent blood estimation of Hemoglobin, 

BSL, Serum vitamin B12, Folic acid. Data analysis was done by SPSS software. 

Results: It was found that serum folic acid was significantly low (P=0.03) in ARHL group as compared to 

normal subjects. On the other hand, serum vitamin B12 levels showed no statistical difference among both 

ARHL and control group. 

Conclusion: This study indicates low level of serum folic acid is associated with ARHL. 
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Introduction 

Hearing loss is a common disorder in elderly. It is 

most prevalent human auditory disorder. Along 

with heart problems, hypertension & arthritis 

hearing impairment is 1 of the 4 leading chronic 

health conditions experienced by the elderly
(1)

. 

Despite the high prevalence of hearing impairment, 

the biological basis of age-related hearing loss is 

unknown. 

Several vitamin groups like vitamin B12, folic acid 

etc. has been identified as a possible etiological 

factors. Deficiency of micronutrients & 

antioxidants cause oxidative stress & free radical 

formation which results in inner ear damage 

(cochlear & vestibular hair cells). Deficiency of 

these vitamins is common in elderly but more 

common vitamin inadequacy is of vitamin B12 & 

folic acid
(2,3)

. 

Low status of vitamin B12 & folic acid / folate 

cause impaired methylation reaction in myelin 

synthesis. Due to deficiency of vitamin B12 & 

folic acid there is increase in homocysteine levels 
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which cause cholesterol deposition in arterial wall 

thus reducing blood flow, nutrients & oxygen flow 

to the cochlea
(4)

 

Only a few investigators have examined the 

possible associations of role of these nutrients in 

age-related hearing loss. Therefore, the objective 

of this study was to determine whether age-related 

hearing loss is associated with poor vitamin B-12 

status, poor folate status, or both. 

 

Study Design: Prospective Observational Study 

 

Materials & Methods 

In this prospective study between 2011-2013, 

patients of age related hearing loss (n=80) & 

normal subjects (n=80) with normal hearing were 

recruited in study between age group of 40-60 

years. The patients who have the history of using 

ototoxic drugs, previous ear diseases, trauma to 

head & the ear, & familial history of hearing 

diseases were excluded from this study. Before 

clinical & laboratory investigations, consent of all 

subjects were taken. Complete physical 

examination of ear, nose & throat and audiometric 

evaluation were performed in all subjects. Age 

related hearing loss (ARHL) is defined as mid to 

late adult onset, symmetrical, bilateral, progressive 

sensorineural hearing loss
(5)

. 

The audiometric tests were performed in a sound-

proof chamber with and by Elkon eda 3N3 

diagnostic audiometer with head phones TDH 49 

Bone vibrator – radio ear B71that was calibrated 

according to ISO standards. Hearing loss was 

calculated by taking an average of Air conduction 

threshold at octave interval of 0.5 KHz, 1 KHz & 2 

KHz for flat type of audiogram which was called 

PTA1. In case of high frequency sloping type of 

audiogram hearing loss was calculated by taking 

average of Air conduction thresholds at octave 

interval of 1 KHz, 2 KHz, 4 KHz and was called 

PTA2. Sensorineural type of hearing loss on PTA 

was accepted when Air-Bone gap was less than 10 

dB (above normal hearing levels, when calculated 

in PTA 1 & PTA 2). Normal hearing was accepted 

on PTA when hearing levels were within normal 

range (0 to 15 dB) with air bone gap less than 

10dB
(6)

. 

Blood samples were obtained from all subjects for 

determination of hemoglobin, random blood sugar 

levels. Anemia and diabetes mellitus patients were 

excluded. Further, Serum estimation of vitamin 

B12 & folic acid was done. The blood samples 

were collected in plain bulb for estimation of 

serum vitamin B12 & folic acid. Normal range of 

Vitamin B12 & Folic acid according to same 

standard laboratory are 211-911pg/ml and Above 

5.38 ng/dl, respectively. 

Statistical analysis was done by using SPSS 17.0 

statistical software. Two independent sample t-test, 

chi square test, Fisher’s exact test to find the 

significance between ARHL group and control 

group with respect to various parameters. 

 

Results 

 
Figure: 01 Gender wise distribution of ARHL 

group (n=80) & control group (n=80) 

 

 
Figure: 02 Severity of hearing loss in ARHL 

group (n=80) 
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Figure: 03 Folic Acid in ARHL group (n=80) & 

control (n=80) 

 
Figure: 04 Vitamin B12 in ARHL group (n=80) & 

control group (n=80) 

 

Patients enrolled in study in ARHL group & 

control group showed an even distribution (Fig. 1). 

On basis of pure tone audiometry, patients were 

divided on basis of severity of hearing loss (Fig 2) 

. In present study, majority ie 40% of patients were 

with moderately severe hearing loss followed by 

30% with moderate SNHL. Serum Folic acid was 

deficient in 97.5% & 87.5% patients in ARHL & 

control group, respectively. There is a good 

correlation between serum folic acid deficiency & 

ARHL with p-value being 0.032 which is 

statistically significant (Fig 3). Serum Vitamin B12 

was deficient in 12.5% & 8.75% of patients in 

ARHL & control group, respectively. Thus 

showing a poor correlation between vitamin B12 & 

ARHL with p-value being 0.609, which is 

statistically insignificant (Fig 4). Serum vitamin 

B12 and folic acid distribution in males and 

females of ARHL group and control group showed 

poor correlation which was statistically 

insignificant 

Discussion 

Deterioration in hearing thresholds is an expected 

outcome with aging. It is mainly due to loss of hair 

cells and other cellular elements of cochlea. 

Several factors like vascular, biochemical and 

genetic are proposed to play role auditory 

dysfunction
(7)

. Multivitamins, antioxidants & 

minerals are essential nerve regeneration, and 

myelin formation. Low status of vitamin B12 & 

folic acid /folate cause impaired methylation 

reaction in myelin synthesis. Deficiencies of 

vitamin B-12 and folate or impaired methionine 

synthase activity results in decreased 

S-adenosylmethionine synthesis, the primary 

source of methyl groups in the nervous system, 

which may impair methylation reactions in myelin 

synthesis. Also due to deficiency of vitamin B12 & 

folic acid there is increase in homocysteine levels 

which cause cholesterol deposition in arterial wall 

thus reducing blood flow, nutrients, and oxygen to 

different organs including ears i.e. reduce blood 

flow to the cochlea
(8,9)

. The apex and base of the 

cochlea are responsible for transducing low-

frequency sounds and high-frequency sounds, 

respectively. It has been postulated that the 

cochlear sensory cells of the apex may be the most 

susceptible to aberrations in microcirculation in the 

stria vascularis because the apex is the farthest 

from the blood supply of the cochlea
(10)

. Finally, 

age related hearing loss initially affects high 

frequency hearing and slowly extends to hearing in 

the lower frequencies; hence corresponding 

sensory loss occurs earlier in the high frequencies 

than in lower frequencies. 

In the present study , low levels of serum folic acid 

was found more in ARHL goup as compared to 

control group with p-value being 0.032. Celil G et 

al
(7)

, found , significantly lower levels of serum 

folate was associated with ARHL (p=0.029). 

Houstan et al
(2)

, concluded, women with ARHL 

had lower serum folic acid and vitamin B12. They 

reported poor folate and vitamin B12 status may be 

associated with ARHL. Contrary to this study, like 

Berner et al
(11)

, Gopinath B
(9)

 et al showed poor 

correlation between status of folic acid and ARHL. 
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Though work has been done regarding influence of 

folate deficiency on auditory function but has 

received little attention. 

Several investigators have examined the 

association between vitamin B-12 status and 

auditory function (12-17). In our study, there was a 

poor correlation between status of serum vitamin 

B12 & ARHL , with p-value being 0.609. Berner 

et al
(11)

, Gopinath B et al
(9)

 and Shargorodsky et 

al
(18)

 also showed statistically inginificant 

correlation between vitamin B12 and ARHL. 

However, there is little evidence in the literature 

that age-related hearing loss is associated with 

vitamin B-12 deficiency. Vitamin B-12 deficiency 

and auditory dysfunction have been linked 

primarily in studies of neuropathology, tinnitus, 

and abnormal auditory brainstem response
(16,17)

. 

Shemesh et al
(13)

 examined serum vitamin B-12 in 

113 subjects with chronic tinnitus and noise-

induced hearing loss. They found that it is likely to 

be vitamin B-12–deficient than subjects with 

normal hearing. Shemesh et al
(13)

 suggested that 

inadequate vitamin B-12 may be associated with 

myelin damage in persons with repeated noise 

exposure. Some subjective improvement in tinnitus 

was observed in 12 subjects after vitamin B-12 

replacement therapy. 

Our sample size was relatively small and consisted 

of ARHL group of hearing loss patients and 

control group with healthy individuals aged 40–60 

years. Thus, additional studies are needed to 

determine the roles of vitamin B-12 and folate in 

auditory dysfunction. 

Additional research is needed to confirm findings 

of present study and to determine whether, 

multivitamins status especially poor serum vitamin 

B-12 and folate pose modifiable risk factors for 

age-related hearing impairment. 

 

Conclusion 

Deficiency of folic acid in a ARHL was found to 

be significant as compared to normal population. 

Folic acid deficiency in elderly has a significant 

role in age related hearing loss as it could affect the 

function of inner hair cells at molecular levels. 

Low levels of multivitamins especially serum 

vitamin B12 & folic acid could be an indicator of 

early ARHL which is a modifiable risk factor. 

However, further large scale study is needed to 

substantiate it. 
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