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ABSTRACT 

A nutritional insufficiency occurs when the body does not absorb or have enough of a 

nutrient. Deficiencies can result in a variety of health problems, including digestive issues, 

dental problems, skin issues, diminutive or faulty bone growth/development, and also 

dementia. It has long been recognised that there is a correlation between nutritional deficit 

and oral health. Oral diseases affect nearly 3.5 billion people all over the world. Severe gum 

disease, which results in tooth loss affects 10% of the global population. Dental caries of 

primary teeth affects around 530 million children worldwide. A balanced diet supplying 

diverse vitamins, proteins, and minerals required by the body is necessary for a healthy mind 

and body. In today's modern culture, where all kinds of food are readily available, knowing 

what to eat, when to eat, and how much to eat is essential. Excess of anything, whether good 

or bad, is always unhealthy, therefore understanding the basics of nutrition are crucial. Public 

health is critical to a country's development, and without a healthy people to contribute, the 

aim of development will be impossible to achieve. In order to avoid deficiency disorders, one 

must consume at least the recommended amount of all nutrients in their regular diet. 

Documentation of oral nutritional deficiencies is very rare and few. This essay will go 

through the effects of nutritional deficiency diseases and its effects on oral health and also 

highlight the effects of nutritional deficiency. 
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INTRODUCTION 

WHO defined “health as a state of 

complete physical, mental and social well-

being and not merely the absence of disease 

or infirmity” [1] and to maintain overall 

wellbeing of human body and maintain 

health proper nutrition is very important. 

Life cannot exist without food. All living 

things strive to achieve their nutritional 

requirements through food. But all foods do 

not have the same nutritional value and an 

individual's health is influenced by the type 

of food he or she consumes to satisfy 

hunger. 

Oral health and nutrition have a mutually 

beneficial relationship. Intra orally, early 

symptoms of a variety of common 

degenerative diseases and nutritional 

deficiencies can be observed before they 

manifest elsewhere in or on the body. 

Mouth is very correctly called as ‘Mirror of 

Nutritional Status [2]  

Nutrition is the biochemical and 

physiological process by which an organism 

uses food to support its life. It includes 

ingestion, absorption, assimilation, 

biosynthesis, catabolism and excretion.  

Thus through nutrition body gets energy. 

Healthy eating habits can aid in the 

prevention of health issues. Impoverished 

nutrition can harm one's health and cause 

diseases including scurvy, plumpness, 

kwashiorkor, and metabolic syndrome. The 

world's water consumption has declined and 

consumption of sugar-sweetened beverages 

has increased. Intake of sweet flavoured 

drinks and foods that have been processed 

too has increased. Simultaneously intake of 

several foods that promotes health, such as 

fruits, vegetables, and legumes has reduced. 

Different types of meals contains different 

types of nutritional value such as vitamins, 

proteins, fats etc and all plays very 

important role for maintaining the health of 

an individual. 

Today, everyone wants to have a lean and 

appealing physique, so they embark on a 

diet regime and eliminate certain foods from 

their daily diet without consulting an expert. 

Individuals can lose weight in a variety of 

ways, but many are unaware of and 

misunderstand how fatty foods and 

ineffective weight loss strategies can harm 

their health. Consuming a balanced diet, 

according to studies, is crucial for keeping a 

healthy weight. Individual behaviour, 

methods, and environments in a number of 

settings, such as healthcare facilities, 

businesses, schools, and communities, 

should all be focused on improving weight 

and diet. Adopting a diet and fat-loss 

regimen at random can have detrimental 

effects on one's body physiology [3]. 

People and food have a variety of 

interactions. There is increasing need in 

knowing which nutrients we require, where 

to obtain them in food, how our bodies 
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utilise them, and the impact they have on 

our health. Other elements such as 

Civilization, religion, finance, and 

innovation are all taken into account while 

preserving and selecting the foods we eat. 

If we eat food in right amount in right 

combination our diet will provide all the 

nutrients we need to stay healthy. If we eat 

food of incorrect amount incorrect 

combination then essential nutrients will be 

missing in our body. However still 

maintaining right nutrition can be still very 

challenging and difficult because we eat for 

many other reasons and never eat thinking 

that we need nutrients to maintain a good 

diet. Moreover, the numbers of different 

nutrients important to human life are over 

40 making things more complicated. These 

nutrients are needed to be consumed in our 

diets because these nutrients not made by 

our body. Different types of food contain 

different types of nutrients depending upon 

amounts and combinations. Each nutrient 

performs its functions in its own unique 

way. Nutrients in combination are needed 

for growth, to maintain and repair the body, 

and to reproduce. 

Nutrients serve three primary purposes in 

the human body. 

1) Supply energy 

2) Supply antibodies 

3) Establish a framework [4] 

Nutrition through healthy diet can help 

avoid diseases, ailments, and difficulties, as 

well as identifying diseases and issues such 

as under nourishment, Allergies to foods 

and other metabolic disorders. The 

nutrients in meals are distributed equally 

throughout the body in a well-nourished 

body.  

There are two types of nutrients in 

nutrition: micronutrients and 

macronutrients, both of which are vital in 

giving the right amount of nutrients. 

Micronutrients are minerals, vitamins, and 

water, whereas macronutrients are 

carbohydrates, proteins, and fats [5].  

EFFECTS OF PROCESSED FOOD ON 

ORAL CAVITY: 

Processed food is widely available and 

used. Though it may have few advantages 

and benefits but have many drawbacks and 

adverse effects. The conversion of raw food 

constituents into a more usable state is 

known as food processing. Its benefits and 

drawbacks are as follows 

Benefits of Processed food  

1. We obtain food materials that are 

not in season. 

2. It protects food from spoiling. 

3. It makes food material available in 

far-flung locations. 

4. The storage duration lengthens [6].  

Drawback of Processed  

1. Nutrients are frequently lost in 

processed foods. 

2. Iron and vitamin B are lost when 

rice is milled and polished. 
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3. There is nutrition and weight loss. 

4. To some extent, the original flavour 

alters [7].  

Because all food enters the body through 

the mouth, Food has its effect on the 

mouth/oral cavity. Chips, such as potato 

chips, are similar to drugs in the fact that 

they stimulate the brain in a similar way. 

They produce dopamine, causing you to 

nibble more, and even deceiving your mind 

into thinking you still are hungry. If you 

prefer something crispy, swap out the chips 

for raw vegetables and hummus. Processed 

foods are high in sugar and carbohydrates, 

which puts your dental health at risk. 

Bacteria feed on the sugar and 

carbohydrates in your mouth, developing 

acids that erode your enamel. 

The healthiest foods for your teeth are those 

found in nature. Fibre, vitamin A and C, 

protein, calcium, and other minerals are rich 

in carrots, celery, leafy greens, berries, 

apples, milk, salmon, and nuts. In contrast, 

processed foods often lack these nutrients 

that are essential for maintaining good oral 

health. These minerals strengthen your 

enamel and maintain your salivary flow, 

which can remineralize and clean the teeth 

[8]. Children's juice drinks are the leading 

cause of cavities, whereas energy drinks are 

the leading source of cavities in adults. 

According to studies, energy drinks contain 

two times the amount of acids as sports 

drinks. This acid can cause reflux, which 

can contribute to tooth decay. Some energy 

drinks have an acidity similar to that of 

battery acid. After only one sip, an energy 

drink can erode tooth enamel and make 

teeth vulnerable, reducing the pH in saliva 

to dangerous levels. The body takes about 

30 minutes to recover such pH levels [9]. 

According to dentists, people who take 

energy beverages are also more hyperactive. 

They may clench or grind their teeth, which 

can cause cracking and chipping. If decay 

isn't treated, it can get into these fissures, 

eat away at the enamel, and cause tooth 

loss. In order to maintain oral hygiene brush 

your teeth for at least two minutes every 12 

hours with a soft-bristle brush, floss at least 

once a day. Wait 30 minutes after eating or 

drinking for the pH of your saliva to return 

to normal before brushing. Your tooth 

enamel will not be affected as a result of 

this procedure. Drink plenty of water and 

consume nutritious foods whenever possible 

to avoid tooth decay caused by energy 

drinks and processed foods. 

Anything that may be good or bad is 

harmful if consumed in excess amount or is 

deficient. Poor nutrition and diet leads to 

deficiency of certain vitamins, proteins, 

minerals etc. leading to nutritional 

deficiency syndromes. Although on other 

hand excess of these is also harmful as it 

alters the physiology of body. 

EFFECTS OF PROTEIN DEFICIENCY 

ON ORAL HYGIENE: 
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Protein deficiency is frequent in children 

between the ages of one and five. Proteins 

are necessary in greater quantities in the 

body since they are the building blocks of 

the body. Malnutrition is the common name 

for Protein deficiency it. Proteins serve as 

the foundation for gingival tissue. Gingiva 

contains a wide range of proteins, including 

collagen, laminin, elastin, fibronectin, and 

other matrix proteins. Integrin is one of the 

proteins that binds to all the other proteins. 

Collagen protein, which is necessary for 

collagen synthesis, generates the collagen 

fibres that provide structural integrity to 

gingiva. The structural integrity of gingiva 

is lost as collagen fibres are decreased, 

resulting in gingival degeneration. 

Mammals produce a lot of collagen fibres, 

but their number diminishes as they get 

older [10]. Similarly, fibroblasts are the 

synthetic cells responsible for the creation 

of collagen fibre. Fibroblasts are made 

from protein called as Vimentin. 

Fibroblasts are synthetic cells, and protein 

deficit causes a decrease in their quantity or 

a decrease in their activity rate, resulting in 

altered or reduced functionality [11]. Thus 

maintaining proper amount of proteins is 

important to have a healthy gingiva. The 

tooth is made up of organic and inorganic 

components. The organic fraction is 30-

40%, while the inorganic portion is roughly 

45 percent. The dentine of teeth is 

maintained by collagen and connective 

tissue, whilst hydroxyapatite crystals offer 

structural support to the entire tooth. The 

outer layer of teeth is enamel, and the inner 

layer is dentine, both of which include 

hydroxyapatite crystals. The hydroxyapatite 

crystal is made up of calcium and 

phosphorus ions [12]. Now, proteins are 

good source of phosphorus and calcium 

thus their deficiency compromises tooth 

integrity and thus leading to poor quality of 

teeth [13]. As overall tooth integrity is 

compromised by protein deficiency they 

become more prone to caries and thus 

decay. 

In general protein deficiency can 

manifest following symptoms in oral 

cavity 

1) Gingiva Degeneration 

2) Oral cavity synthetic cells 

are harmed 

3) Teeth are of poor quality 

4) Teeth are more susceptible 

to caries [14].  

One of the common diseases related to 

protein deficiency having effect on oral 

cavity is Kwashiorkor. 

Oral manifestations of Kwashiorkor are 

as follows.  

1) Tongue becomes brightly reddened  

2) The absence of papillae (smooth 

tongue)  

3) Edema of the tongue's lateral part  

4) Angular Cheilosis (dry corners of 

mouth)  
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5) Caries activity is reduced due to a 

shortage of carbohydrate substrate.  

6) Teeth eruption is delayed [15].  

Various sources of protein are 

1) Lean meats – beef, lamb, veal, pork, 

kangaroo. 

2) Poultry – chicken, turkey, duck, emu, goose, 

bush birds. 

3) Fish and seafood – fish, prawns, crab, 

lobster, mussels, oysters, scallops, clams. 

4) Eggs. 

5) Dairy products – milk, yoghurt (especially 

greek yoghurt), cheese (especially cottage 

cheese) [16].  

EFFECTS OF VITAMIN DEFICIENCY 

ON ORAL HYGIENE: 

As mentioned earlier proteins are necessary 

in greater quantities in the body since they 

are the building blocks of the body, 

whereas vitamins are required in smaller 

amounts. There are two types of vitamins: 

fat soluble (Vitamin A, D, E, and K) and 

water soluble (Vitamin B, C, D, E, and F). 

Vitamins are categorised as essential or 

non-essential depending on whether they 

are consumed or may be quickly 

synthesised in the body. 

Various vitamin deficiency conditions 

are as follows 

1) Vitamin A deficiency causes hypoplasia 

of the enamel and atrophy of the salivary 

glands. 

1) Rickets and enamel and dentine issues 

are caused by a deficiency of vitamin D. 

2) Haemolysis and sterility are caused by a 

lack of vitamin E. 

3) A deficiency of vitamin K causes 

bleeding, bruising, and haemorrhage in the 

gums. 

4) Symptoms of Vitamin B 

complex deficiency include glossitis, 

stomatitis, Burning Mouth Syndrome, 

Beriberi, sore eyes, inflammation, and 

anaemia. 

5) Vitamin C deficiency causes scurvy. 

(gingival recession, loose teeth, bleeding 

gums, swollen gums) [17]. 

Vitamin C shortage, as described in the 

protein deficiency section, is crucial for 

maintaining healthy gingiva. Collagen 

fibres are diminished when vitamin C 

(ascorbic acid), which is important for 

collagen production, is deficient. Thus, 

vitamin C deficiency affects collagen 

formation. Scurvy is a condition due to a 

deficiency in vitamin C. Because of a lack 

of collagen as a result of a vitamin c deficit, 

the gingiva becomes more prone to bruising 

and so bleeds and recedes, causing the 

tooth to become loose in its socket [18]. 

Treatment includes administration of oral 

vitamin C supplements. 

Vitamin A insufficiency is linked to 

salivary gland atrophy, which decreases the 

oral cavity's defence power against 

infection and its ability to buffer plaque 

acids [19]. Vitamin D is required for 

greater calcium absorption from the diet, 
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which is a significant component of dentine 

and enamel, thus, a deficiency causes 

dentine to remineralize poorly, resulting in 

dentine defects. .Vitamin D has an impact 

on how calcium is deposited in the bones, 

making it essential for proper bone 

development and growth [20]. Vitamin D 

deficiency rickets can cause bone 

deformities and discomfort, as well as poor 

growth, fractures, and convulsions. Vitamin 

K is necessary for blood clotting because it 

is required by the proteins that form the 

fibrin webbing in the later stages of the 

clotting process. Vitamin K is required for 

the activation of clotting proteins, which 

initiates the final stage of the clotting 

process [21].  

Some other diseases of oral cavity related 

to vitamin deficiency are as follows- 

1) Angular chelitis- Development of 

swollen red patches in the corner on the 

outside angle of mouth is called as 

angular chelitis. It can occur on both 

sides or only on one side of the mouth. 

Loss of appetite due to irritation of lips 

and burning sensation in mouth. It has 

been associated with deficiency of 

vitamin B12 and B2 [22].  

2) Burning mouth syndrome – A burning 

sensation in the mouth or oral cavity is 

common and can include numbness or 

tingling of the tongue, bad breath, sore 

throat, and even a sore throat. A multi-

factor condition has been linked to 

vitamin deficiency. Vitamin B1 

(thiamine), B2 (riboflavin), B6 

(pyridoxine) and B12 (cynocobalamin) 

have all been identified as contributors 

to the disease [23].  

3) Enamel Hypoplasia- It is a defect that 

arises during developmental stages of 

teeth. Both deciduous and permanent 

teeth can be affected. It thins the 

enamel of the teeth's outer layer. 

Enamel is the toughest substance in the 

body, but it cannot mend itself since it 

lacks synthetic cells, necessitating 

treatment. Apart from being thin, 

enamel also exhibits white patches, pits, 

and grooves on the tooth surface, 

providing ideal circumstances for 

bacterial growth and tooth decay. 

Enamel hypoplasia has been linked to 

vitamin D insufficiency during 

developmental phases or maternal 

vitamin D deficit. Dentists use resin-

bonded sealants, amalgam or gold 

fillings, and crowns to address the 

condition [24]. 

Sources for various vitamins are as 

follows [25] 
 

Name of vitamin Source of vitamin 
Vitamin A Oil , fish , liver , eggs, carrot 
Vitamin B meat , cereals , peanuts , 

vegetables, wheat , carrot 
Vitamin C Lemons , grapes , tomatoes, 

oranges, apples 
Vitamin D Animal fat , milk , ghee, butter 
Vitamin K Liver , green vegetables 
Vitamin E Vegetables , milk , egg yolk , 

vegetable oils 
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EFFECTS OF MINERAL 

DEFICIENCY ON ORAL HYGIENE: 

Minerals are required in very minimal 

quantities. These includes various metals, 

non-metals and salts. They are required for 

the growth of the body and do not provide 

energy. Various sources of minerals are as 

follows [26]. 

Name of 
Mineral 

Source of mine 

Sodium common salt , fish , egg , milk 
Potassium banana , vegetables and meat 
Calcium milk, egg, green vegetables 

Iron liver , kidney, apple , green 
vegetables, bajra 

Iodine salt water, fish , common sea food. 

 

Oral Manifestations of mineral deficiency 
[27] 

1) Tooth decay 

2) Stiffness TMJ 

3) Alveolar bone defects 

4) Brittle teeth 

5) Weak bones 

Inadequate calcium and phosphorus during 

pregnancy can cause bone abnormalities, 

insufficient calcification of the teeth, 

malformations of the teeth, as well as an 

increased risk of dental decay. When 

calcium and vitamin D intake is inadequate 

during childhood and adolescence, bone 

density and mass decrease. As a result of 

osteoporosis, the jaw bones become porous 

and brittle. Lack of calcium and phosphorus 

can also cause tooth mobility, early teeth 

shedding, and diminished jaw bone strength 

[28]. Lack of fluoride may lead to cavities 

[29].  

1) Because bones require calcium, 

and teeth are fundamentally bones, 

calcium is essential for teeth. It 

gives teeth strength while also 

preserving their structure and 

integrity. The amount of calcium 

required by the body varies with 

age; for adults between the ages of 

18 and 50, the daily requirement is 

1000 mg, increasing to 1200 mg as 

they get older. Teeth become 

brittle and decay-prone as a result 

of calcium deficiency [30].  

2) Potassium acts similar to vitamin 

D, it increases mineral absorption 

and deposition in teeth and jaw 

bones thus increasing their 

strength and integrity. 

3) Phosphorus plays supportive role 

in helping improve the calcium 

absorption thus indirectly 

contributing to provide strength 

[31].  

4) Flouride is a mineral which is 

ingested via drinking water, food 

and industrial pollution. Fluorosis 

is a disease caused by the 

accumulation of fluorides in the 

body's tissues. Excess fluoride in 

the diet, which is most typically 

found in drinking water, has an 

adverse effect on the teeth and 

bones. Dental fluorosis is a serious 

health problems caused by it. 
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People who are exposed to high 

levels of fluoride experience 

dental effects far sooner than 

skeletal consequences. Children 

are affected by dental fluorosis, 

which discolours and disfigures 

the teeth [32]. Fluorosis is 

primarily caused by high fluoride 

levels in consumable water in 

India, with the exception of 

portions of Gujarat and Uttar 

Pradesh, where industrial fluorosis 

is also prevalent. India's 

MoHFW initiated the National 

Programme for Prevention and 

Control of Fluorosis in 2008-09 

with the goal of preventing, 

diagnosing, and managing 

fluorosis in endemic areas. 

EFFECTS OF CARBOHYDRATE ON 

ORAL HYGIENE: 

Carbohydrates are primary source of energy 

for our body as well as major contributor 

for development of dental caries. 

Carbohydrates are converted to acid when 

they react with microorganisms in the 

mouth. This acid causes cavities to grow on 

the tooth surface, which are later colonised 

by bacteria, resulting in caries. Preventive 

measures include brushing in the morning 

and before bed to lower the amount of 

carbohydrate in the oral or dental cavity.  

Caries are one of the most common health 

problems globally. Caries formation is 

multifaceted, although carbohydrates 

constitute the most common and crucial 

contributor. Carbohydrate digestion begins 

in the oral cavity, and acids, primarily 

lactate, are created through the glycolytic 

pathway when carbohydrates are consumed. 

Furthermore, carbohydrates serve as a food 

supply for bacteria in the mouth, promoting 

their growth when consumed often. The 

acid breaks down tooth structure, allowing 

bacteria to colonise the pits and cracks on 

the surface of the tooth, resulting in caries. 

Table sugar (sucrose) is thought to have a 

high cariogenic potential, but milk sugar 

(lactose) has a lower cariogenic potential 

[33]. To avoid dental caries simple habits 

can make a difference like brushing twice 

daily, avoid eating sweet or anything else 

before sleeping, flossing and use to 

mouthwashes. 

Various sources of Carbohydrates are 

1) Cereals 

2) Fruits like banana, apple, grapes, mango 

etc 

3) Vegetables 

4) Milk and dairy products 

EFFECTS OF FATS/ LIPIDS ON ORAL 

HYGIENE: 

These are concentrated source of energy 

and are not readily available as a source of 

energy. At cellular level they maintain the 

integrity of cells. As deficiency of others 

sources leads to their side effects but in case 

of fats, its excess levels causes the issue. 
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Oral manifestations of fats/lipids excess- 

1) Enamel and Dentine integrity 

compromised 

2) Contributes to High bacterial build 

up on teeth 

3) Sticky and ropy saliva 

4) Teeth more prone to caries [34].  

CONCLUSION 

Learning about nutritional values of 

different food and their by-products is one 

thing but not everyone has access to all the 

facilities and good food. The main reason 

for poor nutrition is not lack of education or 

awareness but its poverty. In our developing 

country India, population is already a 

problem as we fail to use it as a resource 

plus to make it worse we also high number 

of poverty. 

The concept of public health refers to equal 

health for all, but we are still far from 

achieving this aim because poverty has not 

been eradicated. Providing food to young 

children in government schools and other 

centres would never contribute to a healthy 

population; rather, it will simply fill the 

stomach of a poor child for a short time. 

Various people in many nations are not 

educated beyond high school but still eat 

well every day; the reason for this is that 

they can work in small businesses despite 

having no higher education or degree since 

they are exploited and considered as a 

resource for the country. This situation is 

diametrically opposed to the one in our 

country, where we place a higher emphasis 

on education than on abilities, failing to 

build a resource in favour of merely 

developing an employee. We, as a nation, 

should strive to ensure that no one goes to 

bed hungry, and that regardless of our 

financial, gender, or religious differences, 

everyone should come forward and assist in 

whatever way they can. There is also no 

oral and dental health policy or well-

planned oral and dental health care delivery 

system. There is a model for an oral 

healthcare programme, but it has yet to be 

executed adequately due to under-motivated 

policymakers [35].  
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