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Abstract: 
Background: Vitamin B12 deficiency has been implicated in various neurological disorders, with emerging 
evidence suggesting its association with auditory dysfunctions such as chronic tinnitus and noise-induced 
hearing loss (NIHL). 
Methods: A descriptive, cross-sectional study was conducted at Madhubani Medical College & Hospital, North 
Bihar, involving 110 patients diagnosed with chronic tinnitus or NIHL. Serum Vitamin B12 levels were 
measured, and the severity of auditory symptoms was assessed through audiometric testing. 
Results: Out of 110 participants, 36.4% exhibited Vitamin B12 deficiency. A significant negative correlation 
was found between Vitamin B12 levels and the severity of auditory symptoms, particularly in patients with 
severe symptoms (r = -0.45, p < 0.05). 
Conclusion: The study highlights a notable prevalence of Vitamin B12 deficiency among patients with chronic 
tinnitus and NIHL, with lower Vitamin B12 levels associated with greater severity of symptoms. These findings 
suggest the potential role of Vitamin B12 in managing auditory health, emphasizing the need for further 
research into therapeutic interventions. 
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Introduction

More research is being done on the neurological 
and systemic effects of vitamin B12, a crucial 
ingredient for haematopoiesis and nerve health. 
Noise-induced hearing loss (NIHL) can cause or 
coexist with chronic tinnitus, which is 
characterized by a continuous ringing or buzzing in 
the ears and has a substantial negative influence on 
the quality of life [1]. Prolonged exposure to high 
decibel levels, which is frequently observed in 
industrial settings or when using personal audio 
equipment, damages the cochlea's hair cells, 
resulting in NIHL. Studies have suggested that 
metabolic variables, such as a lack of vitamin B12, 
may contribute to or worsen auditory dysfunctions 
such as tinnitus and NIHL [2]. This theory is 
supported by the vitamin's role in nerve impulse 
transmission and myelin sheath production, both of 
which are critical processes in auditory circuits. 
Additionally, vitamin B12 deficiency has been 
linked to several neuropathies, which may indicate 
a connection to the health of the auditory nerve [3]. 

Many patients with auditory issues, like as tinnitus 
and hearing loss, are treated at the tertiary health 
centres in North Bihar, an area where exposure to 

industrial and agricultural noise is common. 
Nevertheless, nothing is known about the 
relationship between vitamin B12 levels and 
auditory health in this population [4]. This study's 
objectives are to find out how common vitamin 
B12 shortage is in patients with noise-induced 
hearing loss and persistent tinnitus at a tertiary 
facility in North Bihar, as well as to examine the 
connection between vitamin B12 levels and the 
intensity of auditory symptoms. To manage these 
problems, our study aims to offer insights that may 
result in better diagnostic and treatment 
approaches. 

Methodology 

Study Design: This study employed a descriptive, 
cross-sectional design to assess the prevalence of 
Vitamin B12 deficiency in patients with chronic 
tinnitus and noise-induced hearing loss. 

Study Setting: The research was conducted at 
Madhubani Medical College & Hospital, a tertiary 
care center in North Bihar, which serves a diverse 
population with a high incidence of auditory health 
issues. 
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Study Duration: The study period was set from 
July 2024 to December 2024, allowing for six 
months of data collection and analysis. 

Study Population: The study included 110 
patients, recruited from the ENT outpatient 
department of Madhubani Medical College & 
Hospital. The inclusion criteria encompassed 
patients diagnosed with chronic tinnitus or noise-
induced hearing loss. Patients were excluded if they 
had a history of neurological disorders, or other 
metabolic deficiencies that could affect auditory 
functions, or if they were unwilling to participate in 
the study. 

Data Collection: Patients underwent a thorough 
clinical evaluation to confirm the diagnosis of 
chronic tinnitus and/or noise-induced hearing loss. 
This included audiometric testing to assess the type 
and severity of hearing loss. Blood samples were 
collected to measure serum Vitamin B12 levels. 
The data on demographic characteristics, noise 
exposure, duration of symptoms, and any previous 
medical treatments were also gathered through 
structured interviews and a review of medical 
records. 

Vitamin B12 Measurement: Serum Vitamin B12 
levels were measured using a competitive 

immunoassay technique, which is sensitive and 
specific for detecting clinically relevant 
deficiencies. 

Statistical Analysis: Data were analyzed using 
SPSS software (version 25.0). Descriptive statistics 
were used to calculate the prevalence of Vitamin 
B12 deficiency. Correlations between Vitamin B12 
levels and the severity of auditory symptoms were 
assessed using Pearson correlation coefficients. A 
p-value of less than 0.05 was considered 
statistically significant. 

Results 

The results indicated that 36.4% of the participants 
were deficient in Vitamin B12, and a significant 
correlation (r = -0.45, p < 0.05) was observed 
between severe auditory symptoms and lower 
Vitamin B12 levels. The data suggest that Vitamin 
B12 deficiency could be a contributing factor in the 
severity of chronic tinnitus and noise-induced 
hearing loss among the study population. The 
findings from this study highlight the potential link 
between Vitamin B12 levels and auditory health, 
suggesting that addressing Vitamin B12 deficiency 
might be an important aspect of managing patients 
with chronic tinnitus and noise-induced hearing 
loss in North Bihar. 

 
Table 1: Demographic Characteristics of Participants 

Variable Total Participants (n=110) 
Age (years) 

 

18-30 20 (18.2%) 
31-45 35 (31.8%) 
46-60 30 (27.3%) 
>60 25 (22.7%) 
Gender 

 

Male 70 (63.6%) 
Female 40 (36.4%) 
Type of Hearing Loss 

 

Chronic Tinnitus 55 (50%) 
NIHL 55 (50%) 
 

Table 2: Prevalence of Vitamin B12 Deficiency 
Vitamin B12 Status Participants (n=110) Percentage 
Deficient (<200 pg/mL) 40 36.4% 
Insufficient (200-300 pg/mL) 30 27.3% 
Adequate (>300 pg/mL) 40 36.4% 
 

Table 3: Correlation Between Vitamin B12 Levels and Severity of Auditory Symptoms 
Severity of Symptoms Mean Vitamin B12 Level (pg/mL) Correlation Coefficient (r) 
Mild 320 -0.12 
Moderate 280 -0.30 
Severe 210 -0.45 
 
Discussion 

With 36.4% of the sample group exhibiting 
insufficient levels, the results of this study 
demonstrate a considerable prevalence of vitamin 

B12 insufficiency among patients with noise-
induced hearing loss (NIHL) and persistent tinnitus 
at Madhubani Medical College & Hospital. This 
outcome is in line with new findings that point to a 
possible involvement of vitamin B12 in disorders 
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of the hearing system. Vitamin B12 is an essential 
vitamin for auditory health, as evidenced by the 
negative relationship found between its levels and 
the intensity of auditory complaints. Numerous 
micronutrients' roles in hearing loss have been 
investigated in recent research. Lower serum levels 
of vitamin B12 were linked to an increased risk of 
hearing loss in older populations, according to a 
study by Houston et al. [5]. Our findings of a 
connection between the severity of auditory 
symptoms and vitamin B12 deficiency were 
corroborated by a study by Kumar et al. that found 
that vitamin B12 supplementation enhanced 
auditory thresholds in patients with NIHL [6]. 

Comparative research also indicates that metabolic 
variables, such as vitamin B12 levels, are important 
for nerve conduction in the auditory pathway and 
cochlear function. For example, a Tehran study that 
looked at tinnitus patients discovered that their 
symptoms were worse for individuals with lower 
vitamin B12 levels [7]. These results are consistent 
with our discovery that there was a greater negative 
correlation in patients who had more severe 
symptoms, suggesting that vitamin B12 may have 
an impact on how auditory problems develop or are 
treated. A study by Brookes et al., however, found 
no significant direct correlation between tinnitus 
and vitamin B12 deficiency, which runs counter to 
our findings [8]. This disparity could be explained 
by variations in the study populations, the standards 
for diagnosing vitamin B12 insufficiency, or the 
techniques employed to gauge the intensity of 
tinnitus. 

Conclusion 

This study adds to the increasing amount of data 
that points to a possible connection between 
auditory health and vitamin B12 insufficiency. 
These results highlight the significance of 
measuring vitamin B12 levels in patients presenting 
with persistent tinnitus and noise-induced hearing 
loss, even though more longitudinal and 
interventional research is required to prove 

causation and the efficacy of vitamin B12 
treatment. 
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