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INTRODUCTION
Nutrition is “The science of food, the nutrients and other substances therein, their action, interaction and balance in relation 

to health and diseases and the processes by which the organism ingest, digest, absorbs, transports, utilizes and excretes food 
substances” [1]. Intake of requisite nutrition decides the proper growth and development of the individual. During the formative 
stages of tissues and organs, any nutrient depravity results in severe and permanent deformation. Nutrition also plays an important 
role in the adjustment of timing of sexual development, delaying menarche in malnutrition and preponing it in obesity [2,3]. The 
importance of nutrition has been emphasized by Hippocrates, “There are many other ills different from those of repletion, but 
no less dreadful, arising from deficiency of diet” [4]. The orthodontic treatment ranges from dealing with growth and development 
of craniofacial complex to the movement of teeth through the medium of surrounding periodontal tissues. Thus, orthodontic 
treatment and diet have a strong influence on each other. This is because diet determines periodontal status, oral flora, healing 
potential, immune response and growth of the individual while orthodontic treatment affects the intake, quality and consistency 
of food [5,6]. Orthodontic treatment generates physical, physiologic and psychological stresses, which levy additional nutritional 
requirements already hiked by the stresses, activities and growth during adolescence [7]. The nutrition with an indispensable 
role in orthodontic treatment has been neglected as is evident by scarcity of existing literature. Thus, this paper highlights the 
significance of nutrition in orthodontics.

Malocclusion, Malformation and Malnutrition

Guilford was among early pioneers to propose dietary deficiencies as also the etiology of dentofacial deformities [8]. Nutritional 
deficiencies can significantly alter the functioning of endocrine glands of the body which has an effect not only on the growth and 
development of whole body but also the dentition [9]. Animals fed on diet lacking in folic acid, riboflavin and zinc have increased 
chances of cleft lip and palate in the offsprings [10]. There is an association between malnutrition and impaired growth and the 
development of facial bones [11-13]. Malnutrition may result in reduction of skull base length, jaw height, [14] maxillomandibular width 
and lower facial height [12]. Altered growth of craniofacial bones lead to insufficient space for teeth to erupt resulting in crowding, 
impactions and ectopic eruptions [15-17]. Animal studies have further revealed the role of proteins in the growth of jaws and teeth 
with significant effect on shape and size of the mandible [16-18]. Thus malnutrition produces relative and absolute changes in the 
spatial arrangements of the teeth in the jaws. Cortical thinning, enlargement of medullary spaces and reduced osteoblastic and 
osteoclastic activity are other unfavorable skeletal effects that has been observed [19].
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Orthodontic treatment involves the use of attachments and force element that 

can negatively affect the dietary intake, compromising the nutrition of the patient. 
On the other hand, for effective orthodontic treatment, a balanced diet is required. 
Thus it becomes a vicious cycle, which should be taken into consideration by both the 
patient and the orthodontist. This paper presents the relationship between nutrition 
and orthodontic treatment.
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The mode of acquiring nutrition also has a bearing on the development of orofacial structures. Breast-feeding is crucial for 
development and synchronicity of muscles of the orofacial region which later aids in overall maturation of various vital functions 
and growth of dentofacial structures [20]. Narrow arches resulting from underdeveloped muscles and supporting structures was 
observed in subjects on soft diet as compared to hard diet [21]. A positive correlation was seen between non-consumption of 
coarse and fibrous foods and increased incidence of class II malocclusion [22]. The vitamins and minerals constitute an important 
component of diet and are actively involved in normal growth and development. Vitamin A deficiency associated with protein 
deficiency result in inadequate bone growth concomitant with malocclusion of teeth while Vitamin A excess and Vitamin D 
deficiency causes skull softening following decreased calcium deposition and also increase the susceptibility for cleft lip and 
palate [23,24]. Vitamin D helps in metabolism of calcium and phosphorous which are required for skeletal and dental growth [9]. 
Vitamin D deficiency causes rickets and maxillary dysplasia, Closure of facial sutures is hampered leading to open bite, transverse 
hypodimension and misshapen palate [25,26]. The individual with magnesium deficiency may lead to habit of bruxism [27].

Effect of Orthodontic Treatment on Nutrition

Orthodontists instruct patients to avoid sticky, gummy, chewy or very hard food to circumvent appliance breakage and 
bracket debonding [28]. Preferential intake of soft diet during orthodontic treatment result in dietary changes that lead to reduced 
fiber and carbohydrate intake and increase in intake of fats. Strause and Saltzmann reported reduction in copper and manganese 
during orthodontic treatment [29]. It was assigned to the non-consumption of nuts, whole grains and reduced ingestion of fruits and 
vegetables. Copper is required for hemoglobin and red blood cell production; component of enzymes of redox systems and collagen 
crosslinking; and normal pigmentation [29-31]. Manganese plays a crucial role in bone remodelling and glucose metabolism [30].

Effect of Nutrition on Orthodontic Treatment

The orthodontic therapy is highly dependent on the good health of oral tissues. Frequent ulcerations, inflamed oral tissues 
and compromised periodontal tissues negatively hamper the orthodontic therapy. Hence, the quality of diet directly influences 
the efficacy of orthodontic therapy. 

Demineralization

The unregulated sugar consumption, inadequate oral hygiene causes decalcification of teeth under the bands and brackets. 
Featherstone and Glatz reported measurable demineralization, gingival to bands and brackets in a period of 4 weeks [32]. The 
Bracket configuration, presence of wires, elastics, springs and other attachments interfere with patient’s ability to keep some 
portion of teeth and brackets clean, which may lead to demineralization. The clinical observation suggests junction between 
bonding resin and enamel, especially gingival to bracket base to be the most common site of demineralization [33]. This can be 
seen as white spot lesions.

Dental decay

The sticky foods and improper oral hygiene raise the vulnerability of the dentition towards dental caries. Many foods carry 
constituents called buffers like calcium from milk and protein from meat, which can neutralize or absorb acids. Topical Fluoride 
application inhibits dental caries by conversion of hydroxylapatite crystals of enamel into less acid soluble fluorapatite. But excess 
fluoride should be avoided to prevent dental fluorosis characterized by brownish and corroded appearance of teeth.

Root resorption

The problem of root resorption is an important challenge in orthodontic therapy which can be influenced by the type of 
diet. According to Marshall et al deficient diets cause greater resorption as compared to adequate diets as seen through animal 
studies [34]. Beck study on dogs revealed more susceptibility to resorption following calcium and vitamin deficiencies [35]. Vitamin 
D maintains calcium phosphorous balance and its deficiency leads to cemental resorption [36,37]. Engstrom et al. inferred that 
increase in alveolar bone turnover is the cause of root resorption in moderate hypocalcaemia [38]. 

Effect on tooth movement and stability of orthodontic correction

The orthodontic forces induce biologic responses, which involves complex coupling of osteoclastic and osteoblastic activities. 
Tooth movement requires simultaneous synchronous functioning of collagen metabolism. Collagen metabolism depends on 
adequate supply of Vitamin C for production of mature collagen. The lack of Vitamin C affects periodontal ligament and creates 
enlarged endosteal and periosteal spaces with osteoclastic activity thus affecting tooth movement and retention following 
orthodontic treatment [39]. It has also been observed in vitamin C deficient individuals that orthodontically corrected teeth were 
unstable and relapse is faster as compared to individuals with no vitamin C deficiency [40].

Effect on bone health

For modest bone health, Calcium phosphorous ratio should be greater than 1. In adolescent diet and with orthodontic 
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treatment, this ratio was found to be less than 1 due to the consumption of phosphorous rich soft drinks and fast foods with 
avoidance of calcium rich dairy products [41]. Mc Canlies noticed large resorption lacunae and increased osteoclastic activity 
secondary to vitamin C deficiency [40]. This jeopardizes the bone remodelling, slowing orthodontic tooth movement.

Periodontal problems

Nutritional deficiencies have no direct relationship with the development of gingivitis or periodontal pocket but can 
exacerbate the detrimental effects of local irritants on the periodontium [42]. Soft diet aids plaque and calculus formation while 
hard and fibrous food imparts surface cleansing action preventing plaque formation and stimulatory effect increase the alveolar 
bone density [43]. 

Vitamins are vital to maintenance of periodontal health as vitamin A deficiency causes keratinizing metaplasia of the 
epithelium, thus, increasing vulnerability to infections [44]. Vitamin B deficiency is established as a cause of gingivitis, glossitis, 
angular chelitis and oral mucositis [45]. Folic acid deficiency is characterized by non-inflammatory necrosis of gingiva, periodontal 
ligament and alveolar bone [46]. Vitamin C deficiency causes scurvy by disturbance in collagen metabolism, thus, affecting tissue 
regeneration and repair potential [36]. 

Orthodontic Treatment and Balanced Diet

During orthodontic treatment, nutritional history should be accounted and patients’ diet should be adjusted to include all 
necessary elements keeping in mind the habits, convenience, likes and dislikes of the patients. Dairy products (milk, cheese, ice 
cream) should be prescribed during orthodontic treatment as they are soft and assist bone remodelling during tooth movement [6].

Understanding the importance of nutrition, American dental association has delineated in 1987 guidelines “the graduate 
must be competent to provide dietary counselling and nutritional education relevant to oral health” [47]. Learning of nutrition and 
diet is also incorporated in dental education in Indian institutions. During orthodontic treatment, patients are advised to follow 
stop, halt and go pattern of food consumption. 

Stop (Never Eat)

Chewing gum, caramel, toffee and all sticky candy, ice cubes, popcorns kernels, raw apple or carrot, corn on corb, hard 
pretzels, pizza crust, chocolate chips, nuts, carbonated drinks.

Halt (Think Before Eat)

Chips, chicken wings, raw vegetables, hard fruits when cut into small pieces, loose corns, crusty bread, high sugar foods. 

Go (Can Eat)

Potato chips, steamed vegetables, french fries, yoghurt, pudding, jelly, soup, cereal in milk, cheese, eggs, milk shakes, ice 
cream without nuts.

CONCLUSION
There is a two way relationship between nutrition and orthodontic treatment wherein the quality of nutrition affects the pace 

of orthodontic treatment and the rendering of orthodontic treatment affects the nutritional intake. A well balanced diet provides 
all the essential elements to keep the oral tissues healthy and aid in bone remodelling thus enhancing orthodontic therapy. On 
the other hand, ensuring maximum comfort of the patient while administering orthodontic treatment, minimally affects the dietary 
pattern and thus, nutrition of the patient.
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