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ABSTRACT: 
Background: Role of zinc in the maintenance of redox homeostasis have 
been explored & is established to have antioxidant effects in the body. 
Presence of zinc in auditory system & its role in deafness & tinnitus is well 
established. Zinc supplementation has shown to not only improve tinnitus but 
also dizziness associated with it which marks the presence of zinc in 
vestibular system 4. The possible role of zinc in modulating neurotransmission 
across the glutaminergic synapses in vestibulo cerebellar, vestibulo-occular 
pathways are established. So, this study aims to assess serum zinc levels in 
vestibular disorder patients & correlate with severity of the vestibular 
dysfunction 
Methodology: This was Cross sectional comparative study, 40 patients with 
vestibular disorders & 40 subjects without vestibular dysfunction were 
included in the study. After thorough history taking, these patients were 
subjected to Dix Hallpike test, Head Impulse test Romberg test on foam with 
eyes closed /The Clinical Test of Sensory Interaction and Balance (CTSIB) 
to confirm vestibular dysfunction. After that, Dizziness handicap inventory 
(DHI) to assess the severity of the vestibular dysfunction. Serum zinc levels 

along with other, micronutrients like magnesium, calcium & Serum vitamin 
B12 & vitamin D were also assessed. Serum zinc levels were compared with 
age matched controls. 
Results: Out of 40 patients, 24 had mild & 16 had moderate scores 
according to DHI. Serum zinc levels in study group was 60.63±10.10 which 
was significantly (p<0.005) lower than compared control group 
70.50±19.1. Also, Serum zinc levels were corelated with the severity of the 
vestibular dysfunction, (r=0.89, p<0.00) which shows that more severe the 
dysfunction lesser the serum zinc levels. 
Conclusion: Role of zinc as an antioxidant is well established and 
deficiency of zinc is linked with the pathogenesis of various diseases. Since 
evidences suggest involvement of zinc in vestibular system, zinc 
supplementation in vestibular disorder patients can be considered as add 
on therapy, which might have a beneficial role with respect to cognitive 
function as well. 
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Introduction  
Vestibular system generates our sense of balance. 
Vestibular sensation operates constantly while we 
are awake & communicates to the brain about the 
head’s orientation & changes in head’s motion which 
has vital role in reorienting the body to adjust the 
posture by vestibulospinal reflexes1.Vestibular 
input also projects to reticularis pontis oralis and 
pedunculopontine tegmental nucleus which generate 
theta rhythm 2,3 which has a role in cognitive 
functions like spatial memory, spatial orientation. 
Vestibular lesions tend to decrease power & 
frequency of theta rhythm leading to altered 
spatial memory4. 
 
Zinc's role in maintaining redox homeostasis has 
been investigated, and it is reported to have 
antioxidant effects in the body. 5. The presence of 
zinc in the auditory system, and the role it plays in 
deafness and tinnitus, is well documented. 6. Zinc 
supplementation has been demonstrated to not only 
relieve tinnitus but also the related dizziness, 
indicating the presence of zinc in the vestibular 
system7. Zinc's potential significance in altering 
neurotransmission across glutaminergic synapses in 
the vestibulo-cerebellar and vestibulo-occular 
pathways is also established.8,9 

Zinc is also necessary for memory, attention, motor 
development, and neurological behavior. The 
specific method by which it impacts cognition is 
uncertain, although research indicates that zinc 
shortfall has contributed to cognitive decline 10-12. 
Although the role of zinc in cognition has been 
thoroughly investigated, there are few studies that 
demonstrate that a zinc deficiency causes vestibular 
impairment. 
 
So, this study aims to assess serum zinc levels in 
vestibular disorder patients & correlate with 
severity of the vestibular dysfunction. 
 

Materials & methods  
This was Cross sectional comparative study, we 
employed Universal Sampling with Study duration 
of 12 months. After obtaining IRC & IEC clearance, 
(AIIMS/BBN/IEC/SEP/2021/92-A) ,40 patients 
with vestibular disorders & 40 subjects without 
vestibular dysfunction were included in the study, 
informed written consent was taken from all the 
participant. 
As it was funded project, sample collection was 
started from November 2022 up to December 
2023 
Inclusion criteria for Individuals with vestibular 
dysfunction 

1.  All patients diagnosed to have vestibular 
dysfunction 

2.  Age group 18-50 years, including both 
males & females 

Inclusion criteria for Individuals without 
vestibular dysfunction (Comparative group) 

1. Adults aged 18-50 years with no vestibular 
dysfunction or any other systemic disorders 
like Hypertension, Diabetes mellitus type II, 
severe Anemia, Thyroid Disorders, 
Autoimmune Disorders, Acute infective 
conditions like vestibulitis, labyrinthitis. 

Exclusion Criteria  
1. Patients with diagnosed neurological 

disorders like Parkinson’s disease, 
Alzheimer’s diseases. 

2. Other systemic disorders like Hypertension, 
Diabetes mellitus type II, severe Anemia, 
Thyroid Disorders, Autoimmune Disorders, 
Acute infective conditions like vestibulitis, 
labyrinthitis. 

3. Those unwilling to participate in the study.  
 

Method  
All patients who are diagnosed to have vestibular 
disorders were included in the study. After thorough 
history taking, these patients were subjected to the 
following clinical tests to confirm vestibular 
dysfunction. These tests were also be done in 
comparative group to rule out vestibular 
dysfunction. 

1. Dix Hallpike test: Patient is made to lie in 
supine position, from sitting position, with 
the head turned 45 degrees to one side 
and extended about 20 degrees 
backward. Once supine, the eyes are 
typically observed for about 30 seconds. If 
there is no nystagmus, the person is brought 
back to sitting. 30 seconds later the other 
side is also tested is the same manner.13 

2. Head Impulse test: The patient is made to 
sit comfortably on the stool and asked to 
fix his/her gaze on the examiner's nose or 
a distant target. The examiner moves the 
patient’s head quickly and unpredictably to 
10 to 15 degrees of neck rotation. Normal 
response is marked when eyes remain on 
the target after the examiner’s movement. 
Abnormal response includes when the Eyes 
are dragged off the target by the turning 
of the head, followed by a corrective 
saccade back to the target after the turning 
of head 14 

3. Romberg test on foam with eyes closed 
/The Clinical Test of Sensory Interaction 
and Balance (CTSIB). The test involves the 
subject to stand on the floor and then a 
foam surface with eyes open, then eyes 
closed and then wearing a visual conflict 
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dome. The length of time the subject 
maintains balance is recorded. Inability to 
maintain balance in more than one 
condition point towards peripheral or 
central cause of imbalance 15. 

4. Timed up & go test. Patient is made to get 
up from the chair, walk for 3 meters which 
will be marked by the examiner prior & 
then turn around & trace his steps back to 
the chair. This total time taken to get up, 
walk, turn & reach back to the chair is noted 
16.  

Further, in all patients to rule out the other causes of 

dizziness the following Hematological & 

biochemical tests are done: 

1. Complete hemogram: To rule out 
anemia & any acute infections. 

2. TSH: to rule out thyroid disorders. 
3. FBS: To rule out diabetes mellitus. 
4. Blood pressure check after 10 mins of 

resting, to rule out Hypertension. 
Those found to be having anemia, thyroid disorders, 
diabetes and hypertension are excluded from the 
study. 
 

Patients are further given a questionnaire, Dizziness 
handicap inventory (DHI) to assess the severity & 
degree of handicap due to vestibular dysfunction. 

• Dizziness handicap inventory (DHI) 17: It is a 
standard questionnaire to quantify the degree 
of handicap in the daily lives of patients with 
vestibular disorders. It consists of 25 questions. 
The total score ranges from 0 (no disability) to 
100 (severe disability).  

Serum zinc levels was assessed by colorimeter 
method, micronutrients like magnesium, calcium & 
Serum vitamin B12 & vitamin D were also assessed 
in individuals with vestibular disorders & 
comparative group. 
 
Statistical Tests: 
The data were entered in MS excel 2019 and SPSS 
Version 22 was used for analysis of data. The 
outcome variables namely DHI, Serum zinc levels, 
were summarized using mean (SD). Serum zinc levels 
in individuals with VD & without VD will be 
compared using t’ test of Mann Whitney U test. 
Pearson / Spearman correlation was used to assess 
the correlation between DHI scores & S.zinc levels. 
p value < 0.05 was considered statistically 
significant. 
 

Results: 
Parameters compared between study & 
comparative group is summarized in table 1, 
thyroid profile, hematological profile & BP 
readings in both the groups show no significant 
difference. Table 2 shows micro nutrients levels in 
study & comparative group, Zinc levels were 
significantly(p<0.001) reduced in study group 
when compared to comparative group. Serum zinc 
levels were corelated with the severity of the 
vestibular dysfunction, (r=0.89, p<0.00) which 
shows that more severe the dysfunction lesser the 
serum zinc levels. Depicted in FIG 1. DHI scores & 
their correlation with zinc levels are summarized in 
Table 4. 

 

Table 1: Various parameters compared in both the groups 

Parameter Study group 
(Mean & SD) 

Comparative group 
(Mean & SD) 

T value P value 

Age 
(in years) 

35.5± 6.76 36.2±7.92 0.454 0.6505 

FBS (mg/dl) 95.03 ± 8.33 95.45 ±9.09 0.681 0.4980 

HbA1c 5.53 ±0.325 5.44 ±0.280 1.2412 0.2188 

TSH 
(µIU/ml) 

1.91±0.876 1.86±0.823 0.3538 0.7244 

SBP (mmHg) 122.85±9.71 124.84±5.87 1.1092 0.2707 

DBP 
(mmHg) 

79.17±7.28 79.37±7.07 0.1246 0.9011 

HB (g/dl) 13.1±1.35 13.8±2.34 1.6388 0.700 

RBC 
millions/cumm 

4.65±0.420 4.79±0.50 1.3560 0.1790 

WBC 
Cells/cumm 

6673.2±1905.29 6163.93±2176.3 1.1136 0.2689 

Platelet count  
Cells/cumm   

2.75±0.44 3.10±0.70 2.6773 0.009 

ESR (mm/hr) 13.1±10.31 12.01±10.11 0.4774 0.6344 
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Table 2: Micronutrients in both the groups 

 Study group 
(Mean & SD) 

Comparative 
group 

    (Mean & SD) 

T value P value 

S. zinc  60.63±10.10 70.50±19.1 2.889 0.004 * 

S. Magnesium 2.13±0.34 2.27±0.19 2.768 0.022 

Vitamin D 22.53±12.2 16.86±7.43 2.923 0.014 

Vitamin B12 216.38±158.10 198.3±87.8 0.6323 0.529 

Folic acid 10.60±5.59 8.78±6.43 1.3510 0.1806 

 
Table 3: DHI scores in study group 

DHI scores Number of subjects  

Mild Handicap 22.12±3.74 24 

Moderate Handicap 42.14±3.53 16 

  

    
 

                     A (MILD)                                                                B (MODERATE) 
Fig 1: Correlation of s. Zinc levels with severity of vestibular dysfunction 
 
Table 4: Serum zinc levels in Mild & moderate severity of vestibular dysfunction. 

Degree of handicap (DHI) MILD MODERATE t value P value 

SERUM ZINC (µg/dl) 51.5 ± 2.00 49.42 ± 2.59 3.760 0.0004* 

 
Table 5: Cognition Tests Scores Comparison Between study group & comparative  

Cognition test Study (n=40) Comparative 
(n=40) 

T VALUE P value 

Trail making test –A  110.85 ± 5.27 50.91±13.69 24.1736 0.000* 

Trail making test –B 288.57± 12.32 192.62 ± 39.18 13.821 0.000* 

DSST 21.57 ± 3.83 40.37 ± 7.96 12.59 0.000* 

 

 

r= 0.91 

r=0.89 
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Discussion 
This research study was aimed to assess serum zinc 
levels in patients with vestibular dysfunction & to 
corelate zinc levels with the severity of the 
dysfunction 
 
The key points from the results we obtained are 
1. Serum zinc levels in patient with vestibular 

dysfunction is significantly lower when 
compared with age matched comparative 
group. 

2. As the severity of vestibular dysfunction 
increases, serum zinc levels significantly 
decrease. 

 
LET US UNDERSTAND THE ROLE OF ZINC IN CNS 
The exact role played by zinc in CNS is poorly 
understood, Zinc is hypothesized to affect 
glutamatergic synapses because it inhibits the 
binding of glutamate to its receptors 18. Many 
authors have linked zinc physiology to the early 
onset of tinnitus19,20. Systemic zinc 
administration has been proposed as an alternative 
treatment for this condition 21. Zinc also plays an 
essential role in the production of carbonic 
anhydrase, a protein that eliminates free radicals 
from the cochlear vascular stria22. Hypozincemia 
could impact this enzyme's role in carbon dioxide 
metabolism in the cochlea. 
Changes in zinc content may have an impact on hair 
cell structure and function. These authors 

demonstrated that administering ototoxic doses of 
gentamicin produces impaired hearing, a large rise 
in peri lymphatic zinc concentration, and a drop in 
serum zinc levels 23. 
Glutamate and GABA are two neurotransmitters 
that regulate afferent and efferent vestibular 
terminals, as well as synapses between the 
vestibular nerve and the vestibular nucleus 24. Since 
zinc has been consistently detected in glutamatergic 
synapses, these synapses have been labelled as 
gluzinergic synapses25.  Additionally, zinc modulates 
GABAergic and glutamatergic synapses. 
Especially when zinc levels are low glutamate 
secretion across the synapse increases it may be 
due to two reasons  

• Due to enhanced activation of the 
hypothalamic-pituitary-adrenal (HPA) axis, 
leading to increased corticosterone levels, 
under zinc-deficient or stressful conditions, 
cortisol/corticosterone may mediate the 
inhibition of glutamate transporter action, 
resulting in an accumulation of excess 
glutamate.26 

• By interfering with NMDA receptors, zinc 
hinders the glutamate response When zinc 
levels are low, this inhibitory action is 
eliminated, leading to prolonged intracellular 
Ca2+ release and excitotoxic damage. 27 (Fig 
2) 

 

 
Fig 2: Events following zinc deficiency in gluzinergic synapse 
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In the present study, patients with vestibular 
dysfunction were identified by routine bedside 
clinical testing 28. Following this, all other potential 
causes of giddiness, such as acute ear infections, 
diabetes, hypertension, thyroid problems, and 
severe anemia, were ruled out by biochemical, 
hematological & clinical examination.  
 
We further ensured that the patient's giddiness was 
not the result of a micronutrient deficit by conducting 
folic acid, magnesium, vitamin B12, and vitamin D 
assays. The vitamin B12 and D levels in the study 
group were found to be higher than the desirable 
values when compared to the comparative group 
that did not have vestibular dysfunction (table 2). 
This observation may be explained by the fact that 
patients who experience vertigo or dizziness 
typically visit a pharmacy and take multivitamin 
supplements on their own, which over time would 
have corrected any deficiencies.  
 
So, plectrum to this, we can conclude that zinc may 
have an important part in the pathophysiology of 
vestibular dysfunction, but only theoretically. We 
need to still research at the molecular level to 
understand the exact mechanism involved, may be 
by detecting zinc levels in vestibular neurons in 
individuals with vestibular dysfunction would be 
relevant in future studies. 
 

In this study we also assessed the cognitive functions 
in study subjects using Trail making test & Digit 
symbol substitution test which showed significant 
decline in cognitive functions in comparison with the 
comparative group. 
 

In peripheral vestibular disorders like BPPV and 
Vestibular neuritis, there is no unequivocal evidence 
to identify the type of cognition affected (table 5) 
Studies have demonstrated poor performance on 
spatial memory & mental rotation tasks, driving 
difficulties, decreased numerical cognition & 
executive functions in peripheral vestibular disorder 
patients 29,30. 
 

Conclusion  
Role of zinc as an antioxidant is well established 
and deficiency of zinc is linked with the 
pathogenesis of various diseases. Since evidences 
suggest involvement of zinc in vestibular system, zinc 
supplementation in vestibular disorder patients can 
be considered as add on therapy, which might have 
a beneficial role with respect to cognitive function 
as well. 
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