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Vitamin D is considered an essential micronutrient. 
It is well known for its important role, 
together with calcium, in bone mineralization. 

Vitamin D in human body is present in several forms: 
the most important are 1,25-hydroxyvitamin D, the 
circulating form, and 1,25- dihydroxyvitamin D, the 

active form. Vitamin D is produced in the skin through 
exposure to UV light1 (through the transformation of 
7-dehydrocholesterol in vitamin D3 or cholecalciferol) 
or absorbed from few foods. Vitamin D can be ingested 
in the form of vitamin D3 or vitamin D2 (ergocalciferol). 

Vitamin D is important for good health, growth and 
strong bones. A lack of vitamin D is very common. 
Vitamin D is mostly made in the skin by exposure to 
sunlight. Most foods contain very little vitamin D 
naturally. Some people are more at risk of vitamin D 
deficiency, and so are recommended to take vitamin D 
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ABSTRACT
Introduction
Vitamin D deficiency has multitude of causes and can present with varying clinical manifestations. Studies show that it can lead 
on to recurrent respiratory infections, ear infections and deafness. Vitamin D also has immunomodulant action. Here we discuss 
the varying features concerning an Otolaryngologist in general as far as Vitamin D metabolism is concerned.
Materials and Methods
This retrospective study was performed on 800 patients 152 males and 648 females of different socioeconomic background at 
secondary level regional referral hospital under Ministry of Health in Sultanate of Oman. The patients attending the outpatient 
clinic with various complaints and not responding to conventional treatment were advised for assessment of vitamin D [25 
(OH) D] level in blood. The patients were evaluated with general history, blood samples of serum calcium, phosphate, alkaline 
phosphatase and serum vitamin D level were measured by the most standardized laboratory of the country.
Results
Out of 800 patients, 275 cases had Vitamin D levels below 20 ng/ml and 167 patients had values greater than 30 ng/ml in 
serum.81% patients with vitamin D deficiency were females.56.25% patients were between third and sixth decade. Otolaryngologic 
manifestations were acute and recurrent URTI (n=352) 44%. 7% of the patients presented with recurrent ear infection (otitis 
externa). The rest of them presented to a lesser extent with deafness, otosclerosis.
Discussion
Vitamin D deficiency has been reported worldwide as one of the commonest deficiency diseases. It can lead to autoimmune 
dysfunctions, Beta cell dysfunction in pancreas, Multiple sclerosis, recurrent chest infections and congestive cardiac failure. 
Studies have shown the involvement of cochlea with sensorineural hearing loss and otosclerosis.
Conclusion
Vitamin D deficiency has multi system implications as patients presenting with different signs and symptoms. Mass level 
screening and vitamin D supplementation should be planned to decrease its varied and multidimensional ill effects on health. 
Adequate vitamin D supplementation and sensible sunlight exposure to reach optimal vitamin D status are among the front line 
factors of prophylaxis for spectrum of disorders.
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supplements routinely. These include all pregnant and 
breastfeeding women, all infants and young children 
aged 6 months to 5 years, people aged 65 and over, and 
people who are not exposed much to sun. 

Vitamin D deficiency can also occur in people taking 
certain medicines, Examples include: Carbamazepine, 
Phenytoin, Primidone, Barbiturates and some anti-HIV 
medicines. Most affected people either don’t have any 
symptoms, or have tiredness or vague aches and pains, 
or are unaware of the problem. Many studies suggest 
that vitamin D deficiency can lead on to recurrent 
respiratory and ear infections.2 A simple blood test for 
vitamin D level can make the diagnosis.

Vitamin D, in its active form 1,25-hydroxyvitamin 
D, has a complex action on the immune system, by 
modulating and inhibiting its activity in different ways. 
Pathogenic microorganism sensing by the Toll-like 
receptor 2/1 (TLR2/1) complex increases expression 
of vitamin D receptors (VDR) and CYP27B1 in 
monocytes.3  The synthesis of 1,25-dihydroxyvitamin 
D promotes VDR-mediated transactivation of the 
antimicrobial peptide cathelicidin and killing of 
intracellular microbes.

Cathelicidins have a direct antimicrobial function. In 
addition to anti-bacterial effects including membrane 
disruption, they have antiviral effect in the inhibition 
of herpes simplex viruses, adenovirus and retrovirus.4  

A study showed that transcriptional regulation 
of cathelicidin can be mediated by activation of 
1,25-dihydroxivitamin D. Stimulation of TLR receptors 
in macrophages by microbial products results in increased 
conversion from the inactive 25-hydroxyvitamin D to 
the active 1,25-hydroxyvitamin D. According to Adams 
and colleagues, a consequence of TLR activation is the 
production of defensin-2 and of cathelicidin: these two 
antimicrobical peptides are strongly up-regulated by 
1,25-hydroxyvitamin D.5 A research has documented 
that 1,25-dihydroxyvitamin D promotes autophagy in 
monocytes.6

In the Middle East and other Arab countries, the 
hypovitaminosis D is very frequent in children and 
adults. A cross-sectional study observed high prevalence 
of  vitamin D deficiency (VDD) in apparently healthy 
children living in Jeddah.7 For cultural and religious 

reasons, the dress style of women outdoors prevents 
exposure of skin to sunlight. A cross-sectional 
randomized study conducted in Saudi Arabia indicated 
that VDD among healthy Saudi women of 25-35 years 
was 30% and 55% in women of ≥ 50 years.8  In Iran 
high percentage of VDD was defined in a population 
study: in Teheran prevalence of severe, moderate and 
mild VDD was 9.5%, 57.6% and 14.2% respectively.9 
New lifestyles, with an increase in time spent in artificial 
environment (offices, houses, commercial centres), 
mainly in the hottest season, limit the physiological 
ability of human body to synthesize from precursor 
“active” form of vitamin D.

Much debate has taken place over the definition 
of vitamin D deficiency. Most agree that a 25(OH)
D concentration ≤ 50 nmol/L, or 20 ng/mL, is an 
indication of vitamin D deficiency, whereas a 25(OH)
D concentration of 51-74 nmol/L, or 21-29 ng/mL, is 
considered to indicate insufficiency; concentrations  
> 30 ng/mL are considered to be sufficient.10

Vitamin D deficiency increases patients’ vulnerability 
to viral respiratory infections and it is also involved in the 
pathophysiology of chronic rhinitis and rhinosinusitis.11

Researches have shown that VDD is associated with 
development of vertigo. In fact, scientists have confirmed 
that Vitamin D receptors are located on calcium channel 
transport systems in the inner ear and help regulate 
proper calcium balance. This mechanism helps explain 
the role of vitamin D in maintaining proper ear function. 
The role of vitamin D deficiency has been attributed to 
cochlear deafness, Meniere’s disease and otosclerosis 
including cochlear otosclerosis representing with 
trough shaped pure tone audiogram with a dip during 1 
and 2 kHz frequencies.12 The calcium and phosphorus 
content of the woven bone of the otic capsule are much 
higher than other bones hence may be more affected by 
deficient vitamin D levels.13

Materials and Methods

The study was performed on 800 patients 152 males and 
648 females of different socioeconomic background. 
This was a retrospective study performed over a ten 
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year period from 2005 to 2015 at Sur Hospital in South 
Sharqiyah region of Oman. The patients were attending 
the general medical outpatient department, and were 
referred from other hospitals and clinics attached to Sur 
Hospital. The patients attending outpatient of medical 
clinic with various complaints and not responding to 
conventional treatment were advised for assessment of 
vitamin D [25 (OH)D] level in blood. Those presenting 
with ENT symptoms were referred to Outpatient ENT 
clinic. A quick general history and examination was also 
undertaken for presence of other medical conditions. 
The age groups ranged from 20 to 80 years, mean age 
being 50 years. Subjects were predominantly married 
and majority living in their houses or offices and when 
outdoor most of them only exposed face and hands. 
Blood samples were collected in the morning. Overnight 
fasting sample was collected by venepuncture by 
disposable syringes and 5 ml blood sample was taken and 
samples were stored at -20°C till they were analyzed in 
the laboratory. Their serum calcium, phosphate, alkaline 
phosphatase and serum vitamin D level were measured 
by the most standardized laboratory of the country. The 
study was analyzed on SPSS-Version-16 for windows.  
P<0.05 was considered statistically significant. In our 
study the various determinants and variables of interest 
were:  age, gender, serum calcium, phosphate, alkaline 
phosphatase, serum vitamin D levels and history of 
bone or body aches.

Results

Vitamin D deficiency is defined as serum 25(OH)D 
level below 20 ng/mL and out of 800 patients, Vitamin 
D deficiency  was found in 34.3% (n=275) of patients. 
Comparing this to serum 25(OH)D level that was 
sufficient at greater than 30 ng/mL, we found among 
our 800 patients that this was evident among 21 % 
(n=167). (Fig. 1) Overall 79.0% (n=733) of the study 
population had sub-optimal levels of Vitamin D (<30 ng/
mL). 800 patients were reviewed for this retrospective 
chart analysis. Males comprised 19% (n=152) and 81% 
(n=648) were females.

 The number of patients below the age of 30 years was 
181(22.62%)  and 158 of them (87.2%) had sub-optimal 

levels of vitamin D. Four hundred and fifty (450) patients 
(56.25%) were of the age between 30-60 years  and 373  
(82.8 % ) of them had sub-optimal vitamin D whereas 
169 patients  (21.12%)  were above 60 years and 102 
of them (60.3 %) had sub-optimal levels of vitamin D. 
(Fig. 2, Table I) Analysis on the basis of gender concluded 
that 61% (n=93) of total males  and 83.3%(n=540 ) of 
total females had a deficient serum Vit.D. We also found 
that 119 patients were obese and 99 patients (92%) 
had sub-optimal level of vitamin D. Only 185 patients 
(30.83%) were having bone or body aches as a presenting 
feature while remaining 415 individuals (69.16%) were 
having no pains. In our sample, all had normal values 
for serum Calcium and Phosphates. However, only 20 
patients had modestly elevated levels of serum alkaline 
phosphatase.

Most of the patient who attended the ENT clinic, 
presented with acute and recurrent URTI (n=352; 44%). 
Seven per cent of the patients presented with recurrent 
ear infection (otitis externa). The rest of them presented 
to a lesser extent with deafness, otosclerosis.(Table II) 
Out of the 800 patients, 633 patients (79.1%) required 
Vit. D supplementation.(Table III)

Discussion

Vitamin D deficiency is common disease in the world. 
It has been widely reported in all age groups in recent 
years. Rickets has never been eradicated in developed 
countries as well.14 Hypo-vitaminosis  and Vitamin D 

Fig.1. Total No. of Vit. D insufficiency and deficiency in 
800 medical patients
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deficiency have been in developed and developing 
countries including several in the Middle East.15  
Vitamin D is important for calcium absorption and bone 
growth.15 Vitamin D inadequacy is a causative factor in 
development of certain autoimmune diseases14,16,17  like 

type 1 diabetes,16,17  rheumatoid arthritis and certain 
cancers later in life.14

Vitamin D deficiency exists in patients with 
tuberculosis and it is possibly a cause rather than effect 
of the disease.18 It is part of the pathology of Alzheimer’s, 
Parkinson’s and some peripheral neuropathies including 
Restless legs syndrome.19 Vitamin D deficiency may also 

be linked to an increased susceptibility to several chronic 
diseases such as high blood pressure,20 periodontal 
disease, multiple sclerosis,21 chronic pain, depression, 

Table II: Presenting clinical features of patient with 
Vit. D deficiency  
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1 Recurrent URTI 352 44%

2 Sinusitis 92 11.5%

3 Pharyngitis + 
Tonsillitis 90 11.25%

4 Chronic headache 
and fatigue 24 3%

5 Simple 
Vertigo(unsteadiness) 34 4.25%

6 Recurrent ear 
infection 56 7%

7 CSOM 
Tubotympanic type 12 1.5%

8 CSOM Atticoantral 
type 10 1.25%

9 Otosclerosis 6 0.75%

10 Sensorineural 
deafness 15 1.87%

11 Conductive hearing 
loss 18 2.25%

12 BPPV 14 1.75%

13 Airway 
Hyperreactivity 19 2.37%

14 Oral ulcers 24 3%

15 Retracted Ear drums 
+ OME 34 4.25%

Table I : The incidence of Vitamin D deficiency and 
insufficiency in different age groups  
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<30 181 100 55% 58 32%

30-60 450 151 33% 222 49%

>60 169 24 14% 78 36%

Fig.2. The incidence of Vit. D deficiency and insufficiency 
in different age groups
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schizophrenia, seasonal affective disorder, peripheral 
artery disease.19 Risk of Myocardial Infarction (MI) 
doubles in patients with 25 OH Vitamin D levels <34ng/
ml.  Studies have shown that Congestive Heart Failure 
patients have much lower 25 OH Vitamin D levels than 
controls.22,23 Highest Vitamin D levels associated with 
60% improvement in insulin sensitivity.14

A study showed that 48% of patients with Multiple 
Sclerosis (MS) were found to be havening vitamin 
D deficiency.22 Risk of Myocardial Infarction (MI) 
doubles in patients with 25 OH Vitamin D levels <34ng/
ml. Studies have shown that Congestive Heart Failure 
patients have much lower 25 OH Vitamin D levels than 
controls.22,23 Low Vitamin D level has association with 
insulin resistance and Beta cell dysfunction. Highest 
Vitamin D levels associated with 60% improvement 
in insulin sensitivity.14 A study showed that 48% of 
patients with Multiple Sclerosis (MS) were found to 
be havening vitamin D deficiency.24 This study was 
conducted to determine the prevalence of vitamin D 
deficiency in outpatients clinic, its relation to presenting 

symptom of bones or body aches and to the serum level 
of calcium, phosphate and alkaline phosphates. The 
study showed significantly high prevalence (79%) of 
vitamin D deficiency (34.3% deficient and 44.7% were 
having insufficient levels). 

There is wide variation in the existing international 
data on Vit. D deficiency, showing 14.5% in U.K 
reaching to more than 30% in age above 65 years, 
24.3% in United States, 12.5% in Italy , 55% in Irish 
females 20% and 83% in Saudi Arabia.25 Possible 
factors may be due to decreased intake or lack of sun 
exposure due to social, cultural or religious reasons.26 
The results of the present study were different from 
the mentioned international data. There were only 169 
(21.12%) patients above age 60 year. The remaining  
631 (78.16%) patients were below 60 year of age and 
this difference perhaps may be attributed to fact that 
majority of sample presented in the clinic was  from 
below  60 year age group . Vitamin D deficiency can 
occur without any symptoms. If symptoms are present, 
it indicates severe deficiency.19 Similar  observations 
were made in this study, only 31% patients were having 
bones or body aches on presentation while remaining 
69% were having no complains showing insignificant 
relation between deficiency and symptoms (P >0.05). 
Hence, the concept that musculoskeletal pain are 
directly associated with vitamin D deficiency26 is not 
matched to the results of this study. However, young 
deficient patients  were having lesser chance of having 
bones or body aches as compared to the above 60 year 
population (P-value <0.05).

In international literature, Vit. D deficiency has no 
relation to the serum calcium, phosphate and alkaline 
phosphates levels.19 In our study all the vitamin D 
deficient population was having normal serum calcium 
and alkaline phosphates. All this discussion endorses 
the fact that vitamin D is much more prevalent in this 
part of the world. Ear bone remodeling in osteoporosis 
is similar to the changes in otosclerosis, according to 
some researchers, osteopenia and osteoporosis may 
well be associated with idiopathic BPPV.27 Ikeda  et 
al (1989) investigated the possible role of vitamin D 
in hearing impairment  by the measurement of three 
metabolites of vitamin D in 28 patients with bilateral 
sensorineural hearing loss (BSNHL). Twenty-three 

Table III : Total number of patients who required 
Vit. D supplement
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of 28 patients showed a significantly decreased level 
of 1,25-dihydroxyvitamin D3, with a normal value of 
25-hydroxyvitamin D3. In addition to experimental 
and clinical reports regarding vitamin D deficiency, in 
this study it is suggested that vitamin D deficiency is 
one of the etiologies of BSNHL, through the calcium 
metabolism and microcirculation in the cochlea.28

Conclusion

Vitamin D deficiency is much more prevalent in our 
community as compared to published Western data, 
particularly young population is more suffering to this 
new endemic, more ever often it is asymptomatic and 
also serum calcium, phosphate and alkaline phosphates 
levels are not predictable indicator of its underlying 
deficiency. It is suggested that due to its multi system 
implications patients presenting with different signs and 
symptoms and where to establish a diagnosis is difficult, 
serum vitamin D3 levels may be requested. Moreover, 
to overcome this issue it is recommended that health 
education be imparted to population and awareness 
should be created to increase the exposure to sunlight to 
permissible limits.

Mass level screening and vitamin D supplementation25 
should be planned to decrease its varied and 
multidimensional ill effects on health. However, 
it may be taken as an inspiration to conduct health 
education and to prevent all the ill effects produced by 
its deficiency. Vitamin D deficiency and insufficiency 
as a global health problem is likely to be a risk for 
wide spectrum of acute and chronic illnesses including 
hearing loss. Adequate vitamin D status seems to be 
protective against musculoskeletal disorders (muscle 
weakness, falls, fractures), infectious diseases, 
autoimmune diseases, cardiovascular disease, type 1 
and type 2 diabetes mellitus, several types of cancer, 
neurocognitive dysfunction and mental illness, and other 
diseases, as well as infertility and adverse pregnancy 
and birth outcomes. Vitamin D deficiency/insufficiency 
is associated with all-cause mortality.29 

Adequate vitamin D supplementation and sensible 
sunlight exposure to reach optimal vitamin D status are 

among the front line factors of prophylaxis for spectrum 
of disorders. Supplementation guidance and population 
strategies for eradication of vitamin D deficiency must 
be included in the priorities of physicians, medical 
professionals and healthcare policy-makers. 
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