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Effect of Vitamin - D Deficiency on Oral Health
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Abstract: Vitamin D is a vital nutrient for human body. It is a fat - soluble secosteroid with a structure very similar to cholesterol. The
Vitamin D receptor is a molecule that binds to the active form of Vitamin D2 and controls different processes, such as differentiation,
inflammation, calcium and phosphorous absorption. Specifically, it’s main function is maintaining serum concentrations of calcium
and phosphorous within normal ranges. Vitamin D can be synthesized in the skin, and it helps to facilitate intestinal calcium
absorption. Ergosterol, which occurs in plants, is a vitamin D precursor. The active form of vitamin D is a steroid hormone. Renal
activation of vitamin D is regulated by several endocrine factors. Liver and/or kidney disease can result in a 1, 25 (OH) 2D deficiency.
Parathyroid hormone deficiency can be treated through vitamin D supplementation. Cholecalciferol rodenticide poisoning can cause
symptoms of vitamin D toxicity. Glucocorticoids and calcitonin can be used to reverse symptoms of vitamin D toxicity. These days,
people think that diet and lousy maintenance of teeth will affect their oral health and cause tooth decay. However, oral health can also
be affected by our nutritional consumption. Any body part may be affected by vitamin D deficiency. Initial symptoms include muscle
weakness, lower back pain, muscle aches, throbbing bone pain. When it comes to oral health, vitamin D deficiency may lead to tooth
decay, tooth loss, bleeding gums, gingivitis, enamel erosion, hypomineralization. Thus vitamin D is an essential nutrient for our body. It
is a kind of a vitamin which functions as steroid hormone which is mainly obtained from sunlight and dietary supplements as well.
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1. Oral manifestations of Vitamin - D « Various studies stated that kids with Vitamin D

deficiency deficiency will greater risk of developing tooth decay.

Usually it should be 25 (OH) D, when it decreases to

<20ng/ml it is considered as vitamin D in sufficiency in
body.

« Various possible mechanisms have been put up to clarify
the function of vitamin D reducing the risk of dental
caries. One of these mechanisms involves the control of
parathyroid hormone, serum phosphate, and calcium
levels, which are essential for tooth protection,
mineralization and calcification. Homeostasis of
phosphate and calcium is required for creation,
mineralization, calcification, and preservation of teeth,
bone and hard tissues.

« The pulp horns of a tooth will change from U - shaped to
a chair shaped pattern that resembles a skinny H - shape.
Moreover, the absence / deficiency of Vitamin D may
also cause hypomineralization and abnormal alveolar
bone patterns, compromising tooth integrity.

« In recent times, there remains a growing requirement of
micro and macro facial aesthetics, which has led to
increased orthodontic treatments especially in young
adults. It has been noted that Vitamin D plays a role in
movement of tooth during orthodontic treatment. In cases
of hypovitaminosis, intake of vitamin d supplements
during orthodontic treatment by improving resorption in
remodeling of alveolar bone.

« Bleeding gums is one of the major signs of Vitamin D
deficiency.

« It also leads to development of high pulp horns and large
pulp chambers. The closure of root apices also gets
delayed, due to which the tooth can not only become
more infected but can also result in loss of the entire
tooth.

e« When it comes to bleeding gums, it is a chronic
inflammation disorder, which is sought to be one of the
initial symptoms of periodontitis. It is not only a major
symptom but also a major sign of deteriorating gum
health.

Vitamin D plays a main role in stimulating our oral health. It
helps in preventing from tooth decay and various types of
gum diseases. Both calcium and phosphorous create a bony
structure which makes up tooth enamel.

o Teeth are a living and functioning part of body which
usually requires good, constant and superficial
maintenance. Managing of minerals in our body is
completely guided by calcium balance and immune
system, which are completely regulated by Vitamin D.

o Tooth decay is a chronic condition that usually happens
in kids and elder people.

« Teeth are surrounded by alveolar bone and is formed by
three different connective tissues namely enamel,
cementum and dentin. The mineralization process of
teeth simultaneously occurs along with skeletal
mineralization. Hence, when vitamin D levels are
unregulated, the teeth become hypomineralized and
defective. This makes them more vulnerable to fracture
and decay.

o There are many studies which suggest from above basis
that Vitamin D Deficiency leads to occurrence of
mineralization defects. Then it may lead to rachitic
tooth i. e. defective and hypomineralized organ in which
bones or tooth would be highly susceptible to decay or
damage or even bone fractures.

« There may be hypoplasia i. e. incomplete development of
enamel. Vitamin D deficiency causes enamel to be
mottled and yello - grayish in color.

« Dentin is a connective tissue present under tooth enamel.
It consists of guardian cells which are present at the
border of tooth enamel and the main function of dentin is
to release immune factors. These immune factors are able
to repair damaged dentin with the help of Vitamin D3.
But if vitamin D levels are low, then defense system
won’t be able to protect and repair infected or decayed
teeth.
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« Vitamin D also affects the pathogenesis of periodontal
diseases via immunomodulation, increases bone mineral
density and reduces bone resorption, and is important in
fighting against agents that cause periodontal diseases.

Vitamin D deficiency: Worldwide

Prevalence rates of severe vitamin D deficiency, defined as
25 (OH) D <30 nmol/L (or 12 ng/ml), of 5.9% (US), 7.4%
(Canada), and 13% (Europe) have been reported. Estimates
of the prevalence of 25 (OH) D levels <50 nmol/L (or
20 ng/ml) have been reported as 24% (US), 37% (Canada),
and 40% (Europe). This may vary by age, with lower levels
in childhood and the elderly, and also ethnicity in different
regions, for example, European Caucasians show lower rates
of vitamin D deficiency compared with nonwhite
individuals. Worldwide, many countries report very high
prevalences of low vitamin D status.25 (OH) D levels
<30 nmol/L (or 12ng/ml) in >20% of the population are
common in India, Tunisia, Pakistan, and Afghanistan.

In India, it has been estimated that 490 million individuals
are Vitamin D deficient. High prevalence of vitamin D
deficiency in a sun - rich country like India (Latitude—8°
4'-37° 6' N) most of India has adequate Ultraviolet B
radiation (UVB) throughout the year has been reported due
to several reasons including inadequate exposure to sunlight,
dietary factors like inadequate vitamin D and calcium intake,
high phytates and phosphates, intake of caffeine, high
prevalence of lactose intolerance, skin pigmentation,
pollution hampering penetration of ultraviolet rays, genetic
polymorphisms and body fat percentage.

However, the contribution of various determinants that
influence vitamin D concentrations in the Indian paediatric
population is underreported. Taken together, given the
importance of vitamin D status in children and adolescents
and the reported prevalence of vitamin D deficiency in India
is to be assessed.

Diagnosis of Vitamin D deficiency

Doctors would make the diagnosis through a blood test, with
values below 20 ng/ml being considered deficient, 20 - 30
ng/ml insufficient and 50 - 70 ng/ml optimal. In individuals
who are diagnosed with Vitamin D deficiency, doctors
would aim at optimising the values, which can be most
reliably achieved by low - cost supplements, given in doses
titrated by blood levels, plus adequate exposure to the
midday sun.

How to manage Vitamin D deficiency?

Hypovitaminosis can be managed by following some simple

lifestyle and dietary changes.

1) Spend some time in sun - Primary source of Vitamin D
is sunshine. Daily 30 minutes of exposure to sunlight
are enough for an average adult. But be cautious that too
much exposure to sunlight may lead to rashes and skin
cancer too.

2) Consume foods rich in Vitamin D - These foods
should be taken one to two servings per day for Vitamin
D. These include eggs, fatty fish, cod liver oil, organ
meats, cheese, butter and yoghurt. Particularly, foods

like cod liver oil, salmon and trout provide maximum
Vitamin D levels per serving.

3) Try to take Vitamin D supplements - Vitamin D
supplements are suggested by healthcare providers.
They recommend you the proper dosage based on your
Vitamin D levels.

2. Conclusion

There has been an increased awareness of Vitamin D
deficiency among the global population in the last few years
due to the higher prevalence among younger people. In this
scenario, the public oral health awareness programs should
be designed to highlight role of Vitamin D deficiency in bad
oral health, and it’s relation to chronic oral conditions. It will
increase the awareness among people about relationship
between Vitamin D and oral health. In addition, periodontitis
patients had higher salivary calcium concentrations than
controls, favouring the formation of dental plaque and
calculus, the main etiological factors of periodontal disease.
There is a need for adequate awareness regarding oral
hygiene. Specifically, the effective preventive measures
could help reduce the effect of vitamin D deficiency on oral
health.
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