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Importance of Nutrition for Optimum
Health of the Periodontium

Abstract
As dental professionals become increasingly aware of the association between systemic and oral health,
the importance of addressing systemic nutrition issues takes on a new urgency. Nutrition is one of the
modifiable factors that impact the host's immune response and the integrity of the hard and soft tissues
of the oral cavity. While nutrient deficiencies are rare in the general population of the United States,
there are patient populations at high risk for nutritional inadequacies. Many of these medically compromised people are seen in dental practices on a daily basis. This article will also offer some basic recommendations for nutrition counseling.
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can be difficult because of constant exposure to
bacteria and the high risk for trauma.

Introduction
The impact of nutrition on oral disease has tradi tionally focused on the local effects of the diet on
caries risk. However, as dental professionals
become
increasingly
aware of the
association
between systemic and oral
health, the
importance of
addressing
systemic nutrition issues
takes on a
new urgency.
Even though the literature has reported inconsis tent findings, most dental clinicians can agree
that nutritional status may be a modifying factor
inthe progression and healing of the periodontal
tissues. Amongst the general population in the
United States there are few significant nutrient
deficiencies, but there are patient populations at
high risk for nutritional inadequacies. Many of
these medically compromised people are seen in
dental practices on a daily basis

The B-complex vitamins, such as niacin, thiamin,
riboflavin, folic acid, and B12, are co-factors in
energy metabolism and needed in DNA and RNA
synthesis. This makes them indispensable for tis sue maintenance and the production of new cells
during development and healing. Descriptions of
vitamin B deficiencies appear as early as 2600
BC, but a majority of the reports of B vitamin defi ciencies originate in the early 1900's when these
conditions reached nearly epidemic proportions. 2
Epidemiologic and experimental studies conducted in the early 1900's identified the most common
symptom of B vitamin deficiencies to be the loss
of the integrity of the oral mucosa. The oral man ifestations of the loss of integrity include stomati tis, angular cheilitis, and glossitis. 3,4
Vitamin C prevents oxidative cell damage and
aids in maintaining the integrity of the oral
mucosa. Gingival inflammation appears to be
one of the most sensitive indicators of vitamin C
deficiency in subjects made vitamin C deficient
under experimental conditions. 5 Another study
found that vitamin C supplementation of 250 mil ligrams/day decreased bleeding scores, which
may be related to the vitamin's role in maintaining
the microvasculature of the sulcus. 6 However,
these studies were done under very controlled
conditions with small groups of subjects making it
difficult to generalize these
findings to
patient populations without
further
research.

Nutrition in Periodontal Health
The periodontium consists of hard and soft tis sues that surround the dentition and include the
gingiva, periodontal ligament, connective tissue,
alveolar bone, and cementum. Periodontal health
relies on a delicate balance between the host,
environmental, and bacterial factors. The primary
etiology of periodontal disease is bacterial
(plaque biofilm), but a susceptible host is also
necessary for disease initiation. 1 Nutrition is one
of the modifiable factors that impact the host's
immune response and the integrity of the hard
and soft tissues of the oral cavity.

Other nutrients
such as protein, vitamin A, and zinc are important
in DNA and RNA replication, transcription of RNA,
and the translation of proteins necessary for new
cell growth. For instance, a decrease in the rate
of proliferation of epithelial cells is one of the ear liest symptoms of vitamin A deficiency.7 Given
that nutrients function together and nutrientdefi ciencies rarely occur in isolation, it is important
to have adequate supplies of all nutrients to
ensure adequate growth and maintenance of
the oral tissues.

Integrity of the Oral Mucosa
The soft tissues of the oral cavity are made up of
epithelial cells that have rapid rates of replication,
metabolism, and maturation which require a
steady supply of essential nutrients. Typically
these cells turnover every three to seven days,
which makes the tissues of the oral cavity a sen sitive indicator of adequate nutritional status.
Like skin, an intact oral mucosa is the first line of
defense against the invasion of pathogens into
the body. Maintenance of an intact oral mucosa
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However, megadoses of vitamin C have not been
shown to have a strong effect on the healing
response in initial periodontal therapy and, there fore, pharmacologic doses should not be recom mended to patients
until further research
confirms its utility.

Nutrient Effects on Collagen Healing and
Maintenance
Collagens constitute about 30% of the total body
proteins, and it is involved in forming the matrix of
dentin, cementum, alveolar bone, and the peri odontal ligament. About 10 to 15% of the amino
acids that make up collagen are hydroxyproline,
which is essential in stabilizing the structure of
collagen through cross-linking. Marginal or defi cient nutrient intakes may be associated with
changes in the connective tissue that result in
altered growth and wound healing, but studies of
these effects are difficult due to the "long half-life
of connective tissue proteins and the extracellular
nature of events." 7

Vitamin A is involved
in collagen metabolism by affecting cell
differentiation.14 In
animal studies, supplemental vitamin A increases the breaking
strength of healing wounds, and in vivo it has
enhanced collagen accumulation. 15 The caveat to
remember is excessive intakes of vitamin A result
in an increase in collagen catabolism and resorp tion of bone so moderation is the key .7,11

Animal models suggest that even short-term fast ing (4 days) results in a 40% reduction in colla gen production, and low intakes of protein result
in a significant reduction in collagen synthesis. 8
However, it is unclear how this finding might apply
to collagen synthesis and wound healing in
humans.

Boron, copper, manganese, silicon, and zinc are
also important participants in collagen metabolism
and wound healing. Copper in particular is an
essential nutrient for the cross-linking of both col lagen and elastin. 16 A deficiency results in a
decrease in the tensile strength of collagen and
osteoporotic-like bone lesions. 16 Zinc is important
for its effect on protein synthesis including DNA
and RNA synthesis. Zinc concentrations increase
around the wound margin during formation of
granulation tissue, scar formation, and re-epithe lization.17 Zinc, copper, and iron all compete for
absorption so they need to be kept in balance for
optimum wound healing. Supplementation of
minerals above the recommended daily
allowance (RDA) is not recommended at this
time.

Ascorbic acid (vitamin C) is involved in hydrox yproline formation and has been shown to stimu late collagen formation by fibroblast three- to fourfold in vitro. 9 The classic symptoms of scurvy
(vitamin C deficiency) includes swollen and
inflamed gingiva, loosening of the teeth, follicular
hyperkeratosis, perifollicular hemorrhage, weakness, malaise, sore joints, bruising, and weight
loss.10,11 The most recent epidemiologic data from
the National Health and Nutrition Examination
Survey (NHANES III) suggests the odds of having
periodontal disease are 1.2
times greater in
those with low
dietary vitamin C
intakes.12 In the
same study,
smokers and former smokers
with low vitamin
C intakes are at 1.6 times greater risk of having
periodontal disease. 12 Even though overt deficiencies are seldom seen in the healthy popula tion, marginal vitamin C intakes may be a condi tioning factor in the development of gingivitis
because of the underhydroxylation of the collagen
and increase in intracellular permeability of blood
vessels as well as the sulcular epithelium. 10,13

Maintenance of Calcified Tissues
Bone remodeling continues throughout life, but
around age 40 osteoclastic activity begins to
exceed osteoblastic activity with a net loss of
bone on the average of 1.2% per year .18 The
nutrients known to affect bone formation
include vitamin A, C, D, K, zinc, magnesium,
phosphorus and calcium. 19
Vitamin D regulates the absorption of calcium
from the gastrointestinal tract to maintain calcium
balance. When calcium intake is inadequate,
vitamin D stimulates osteoclasts to help mobilize
the calcium stored in bone. Both collagen
synthesis
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response to invading pathogens. 27 Protein-energy
malnutrition is often present in wasting-type con ditions such as cancer, AIDS, and rheumatoid
arthritis; so patients with these conditions may
have an impaired immune response. 26

and accumulation of mineralized bone are
dependent on adequate levels of vitamin D and
calcium.7
A nutrient seldom discussed in terms of bone
health is vitamin K. There is, however, an associ ation between vitamin K insufficiency and reduc tions in bone density and possibly bone
strength.20 This may be of particular concern
among people taking vitamin K antagonists such
as oral anticoagulants as a significant decrease in
bone mineral density has been observed. 20

The hallmarks of protein-calorie deficiency and
zinc deficiency have been thymic atrophy and
lymphopenia in both human and animal studies.
Studies have shown zinc deficiency in mice led to
a loss of thymic weight and lymphocytes in the
peripheral immune system. 28 Even though there
was a decrease in number, the T and B lymphocyte cells were still functional. 29 The bone marrow
and thymus are responsible for production of lym phocytes, with the bone marrow producing mil lions of lymphocytes each day. Zinc-deficiency
leading to lymphopoiesis, a reduction in lympho cytes, is thought to be due to zinc's role in cell
division and growth. Glucocorticoids are also ele vated in zinc-deficient mice. Glucocorticoids
induce apoptosis or cell death of thymocytes. 30
However, phagocytic cells are not depleted during
zinc-deficiency and are even elevated, perhaps
as a compensatory mechanism. 30

Minerals involved in the calcified tissues include
boron, calcium, copper, and magnesium. A
recent epidemiologic study using the NHANES III
data found the risk of periodontal disease was
56% greater in women with dietary intakes of cal cium below 500 mg/day and 27% greater for
those taking in less than 800 mg/day .21 The study
goes on to suggest that low
dietary calcium
intake results in
more severe
periodontal disease. However,
it remains
unclear how calcium supplementation might
impact the
course of periodontal disease. 21 Furthermore, evidence is accumulating that indicates a correlation
between systemic osteoporosis, alveolar bone,
and ultimately tooth loss in post-menopausal
women.22-25

Patients showing marginal zinc status also have
decreased numbers of neutrophils and lympho cytes with increased infection. Giving zinc-defi cient mice subacute levels of infectious agents
such as Trypanosoma cruzi resulted in death due
to impaired defense. 31 While the data linking zinc
supplementation to shortened duration of colds
has not been substantiated, the data clearly
shows adequate zinc status is needed for proper
immune function. Selenium is another nutrient
often linked to
the immune
system.
Selenium deficiency is associated with
impaired
immune
response, and
supplementation to replete
the deficiency stimulates the immune system.
Lymphocytes from individuals supplemented with
selenium showed an enhanced proliferation of
activated T cells.32

Maintenance of the Host Immune Response
Nutritional status is a critical determinant of
immune response.26 Epidemiologic and clinical
data suggest nutrient deficiencies quickly alter
immune cell function and increase the risk of
infection.26 The use of certain medications, aging,
chronic disease, and pathologic conditions
increase the risk of marginal deficiencies that
may impact immune cell function and prolifera tion.26 These medically compromised patients
often exhibit more severe or aggressive forms of
periodontitis.
Mild protein malnutrition has been shown to
reduce the effectiveness of the inflammatory

4
The Journal of Contemporary Dental Practice, Volume 2, No. 2, Spring Issue, 2001

Antioxidant are dietary substances found in foods
that counteract the damaging effects of reactive
species on cells and may protect against chronic
disease.33 The antioxidant nutrients that impact
the immune
response
include vitamin
A, vitamin C,
vitamin E,
zinc, copper,
iron, and selenium. Some
aspects of
immune function tend to decline with advancing age, and
Vitamin E has been shown in clinical trials to
improve the cellular immune function of healthy
elderly at levels of 100 to 800 mg/day .34,35
Selenium is an essential component of antioxidan
enzymes. These enzymes reduce hydrogen per oxides and other intermediates that potentially
damage biomolecules.32 How these findings may
impact periodontal disease remains
uncertain.

Unexplained weight loss, regardless of body size,
represents a catabolic state during which both fat
mass and lean body mass are lost. This often
occurs as a result of acute conditions, such as
cancer, and chronic disease, such as poorly con trolled diabetes, as well as secondarily to some
medical regimens such as chemotherapy. These
people are at high risk for problems with healing
following dental procedures.
The elderly are often at nutritional risk due to a
number of factors including: physiologic changes,
the presence of multiple chronic diseases,
polypharmacy, and psychosocial issues.
Physiological changes include a decreased ability
to absorb nutrients, such as vitamin B12, as well
as more advanced periodontal disease, atrophy
of saliva glands, alterations in taste, and dysregu lation of the immune response. One study found
as many as six diseases among one group of eld erly.36 Findings suggest that 30% of all prescrip tions are bought by the elderly along with 40% of
all over-the-counter medications. 36 Medications
such as prednisone increase the need for protein,
calcium, vitamin D, and folate. Diuretics like
hydrochlorothiazide and Lasix increase the need
for potassium, magnesium, and calcium.
Psychosocial issues such as depression and iso lation also lead to poor nutrient intakes and
increased rates of alcoholism among elderly.

Patient Populations at Nutritional Risk
Most healthy people have adequate amounts of
nutrients stored for three to five days post-opera tively as long as fluid intake remains sufficient.
There are some groups of people who cannot tol erate even this short episode of inadequate nutri tion. Patients with poor nutritional status prior to
surgery such as chronic alcoholics and other sub stance abusers, people on very restrictive diets,
patients undergoing chemotherapy or radiation
therapy need to maintain a steady supply of nutri ents. This is also true of patients with diseases of
the gastrointestinal tract, such as Crohn's dis ease, medically compromised patients, and the
diabetic patient. The medically compromised
may include patients with chronic cardiovascular
disease or heart failure, end stage liver or kidney
disease, and chronic pulmonary disease.
Nutrient requirements increase due to blood loss,
increased catabolism, tissue regeneration, and
maintenance of the immune response.
Populations most at risk for poor nutrition are
those with unexplained weight loss and the elder ly. In addition, there are many other patients at
high risk for marginal nutrient intakes; see Table 1
for more details. 4,33,40

Dietary Recommendations
The previous nutritional status of the patient, the
nature and duration of the infection, and dietary
intake during recovery are all important aspects
of nutrition that must be considered to improve
the outcomes of periodontal treatment as well as
other invasive dental procedures. 37 A nutritional
assessment will help identify individuals with mar ginal nutritional status or poor dietary habits who
willbenefit from nutritional rehabilitation prior to
extensive dental treatment. The Nutrition
Screening Initiative is a screening tool that can be
used to assist the dental practitioner in identifying
those patients at nutritional risk. (Figure 1) If the
patient is at high nutrition risk, referral to a regis tered dietitian is recommended.
Both the American Dental Association and the
American Dental Hygienists' Association recommend following nutrition recommendations, such
as the USDA Food Guide Pyramid (Figure 2) and
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the Dietary Guidelines for Americans (Table 2), as
basic guidelines for "educating and counseling
their patients about proper nutrition and oral
health."38,39 The average American diet contains
more than adequate amounts of protein and calo ries, however, patients should also be encour aged to include nuts and legumes to meet some
of their protein needs which will also increase
intakes of vitamin E, copper, and boron
The average intake of fruits and vegetables in the
United States is around 2 servings per day, which
is significantly below the recommendation of 3-5
servings of vegetables and 2-4 servings of fruit.
Fruits and vegetables are excellent sources of
vitamin A, C, K, beta-carotene, and magnesium.
Table 3 provides some guidance about serving
sizes for the various food groups found in the
Food Guide Pyramid.
Low fat dairy products should also be encouraged
as excellent sources of protein, calcium, vitamin
A, and D. Two to four servings of dairy products
per day are needed RDA. Those who are lactose
intolerant calcium, which is only 25% of the cur rent RDA of 1000-1300 mg/day placing these
patients at risk of poor healing following implants
and regeneration procedures. Patients avoiding
dairy products will need to find alternative
sources of calcium such as fortified soy milk, rice
milk, or orange juice to name just a few .
Supplements should be a last resort as they are
often forgotten and are more expensive than
using food as a nutrient source.
For anyone with marginal nutrient intakes, more
than the average intakes of the USDA Food
Guide Pyramid may be required to replete nutri ent levels. Short-term supplementation with a
multivitamin/mineral preparation at 100% of RDA
levels may be necessary to achieve optimal nutri tional status. A registered dietitian may need to
be consulted for individualized nutritional advice.
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