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Abstract: In the last few decades, growing evidence have shown a possible impact of diet
and nutrients on oral health. This review aims to describe, in the light of current knowledge,
the role of diet, nutrients, and micronutrients in periodontal health and periodontal diseases.
A variety of macronutrients and micronutrients could have an impact on periodontal health.
The balanced intake of unprocessed complex carbohydrates, vegetable proteins, omega-3
fatty acids, minerals, and vitamins positively affects periodontal inflammation. On the other
way, refined carbohydrates, non-vegetable proteins, proinflammatory saturated fatty acids
and an unbalanced supply of vitamins and minerals may increase periodontal inflammation.
This review will discuss the current evidence that shows how a healthy and balanced diet has
anti-inflammatory and protective effects on periodontal health. Therefore, it appears that
adopting a correct lifestyle and diet should be encouraged in patients with oral and period-
ontal disease.
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Introduction
The oral cavity, due to the anatomical position and function, is not sterile but it is
colonized in the several surfaces (tooth, gingiva, tongue and mucous membranes)
by microorganisms organized in biofilms which is a self-produced matrix of
hydrated extracellular polymeric substances and which differs among the
surfaces.'™ Periodontitis is an inflammatory disease of the tooth’s supporting
tissues caused by specific microorganisms resulting in progressive destruction of
the periodontal ligament and alveolar bone.” It affects 10-15% of the world’s
population,® it’s a major cause of tooth loss in adults’ and has been associated
with systemic factors such as diabetes® and cardiovascular disease.”'® The etiology
of periodontitis primary involves the plaque biofilm associated with poor oral
hygiene.'' However, an abnormal inflammatory response in predisposed patients
determines most tissue destruction.'? Therefore, periodontitis results from an unba-
lanced immune reaction of the host against an organized dysbiotic biofilm.
Periodontopathogenic bacteria release metabolites and enzymes that aggravate
tissue damage and, at the same time, leukocytes and fibroblasts produce various
inflammatory mediators, including cytokines, prostaglandins, reactive oxidative
species (ROS), proteolytic enzymes and metalloproteinases.'>'® The inflammatory
infiltrate from periodontal tissues induces tissue and alveolar bone destruction.'’
A variety of nutrients have a major impact on periodontal health.'®%° Some
evidence suggests that both macronutrients (nutrients required in large quantities

Clinical, Cosmetic and Investigational Dentistry 2021:13 283-292 283
© 2021 Santonocito et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
BY N

terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing
the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0003-4267-6992
mailto:gaetano.isola@unict.it
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Santonocito et al

Dove

such as carbohydrates, fats and proteins) and micronutri-
ents (required in small amounts such as vitamins and
minerals) could modulate proinflammatory and anti-
inflammatory cascades, influencing, in general, the host
immune response?' > (Figure 1).

Therefore, this review aims to describe the relationship
between nutrients and periodontal disease in light of cur-
rent knowledge.

Carbohydrates
Carbohydrates are a significant source of energy and they
also aid in fat metabolism.?® Low-glycemic, unprocessed,
complex carbohydrates, usually rich in fibers (like fruits,
whole grain, vegetables, legumes) are generally healthy,
whereas high-glycemic, processed, fermentable carbohy-
drates, usually poor in fibers (like refined sugar, white
wheat flour, sugary drinks) can be major causes of
chronic inflammation.>'**2* In fact, high caloric carbo-
hydrate consumption causes systemic proinflammatory
effects.”

Nutrition, and in particular fermentable carbohydrates,
can influence the oral biofilm composition and may induce

Refined Carbohydrates

the onset of oral diseases such as dental caries and
periodontitis.?®?” However, recent studies also showed
an influence of sugar on gingival inflammation which
might be etiologically related to both local and systemic
effects like elevated blood sugar.>*?® Instead it was
observed that a diet that includes the consumption of
uncooked vegetables can have periodontal health benefits.
Chewing raw vegetables is known to promote oral self-
detoxification, resulting in less plaque build-up on the
tooth surface, reducing periodontal inflammation and the
development of caries and promoting periodontal and
dental health.*’

In a recent study, it was observed that individuals
following a vegetarian diet had a lower incidence of gum
inflammation and better overall oral hygiene.*° It was also
observed that vegetarians had better overall oral health,
showing good self-care and prevention, which could be
partly attributed to their focus on maintaining a healthy
lifestyle. However, in two studies conducted by
Laffranchi et al*' and Smits and al.*? respectively, it was
found that subjects on a vegetarian diet had a higher pre-

valence of white spot lesions on the teeth and dental

Some Antioxidants
Polyunsaturated Fatty Acids

Refined Carbohydrates (Box)

Antioxidants

Carotenoids (from green vegetables and tomatoes and other fruits): alpha-,

Saturated Fats

Dairy products: creams, cheeses, butter
Animal fats: suet, lard, fatty meats
Oils: coconut oil, palm kernel
Saturated fatty acids: lauric, myristic,
palmitic, stearic

beta- and gamma-carotene, lycopene, lutein, retinol, cryptoxanthine, zeoxanthine
Polyphenols (from vegetables, red wine, tea, pomegranates): gallic acid,
flavone, cinnamic acid, pyrocatechol (catechin, quercetin, ferulic acid,
hydroxytyrosol esters), pyrogallol (gallocatechins), resorcinol (resveratol),
phloroglucinol (most flavenoids)

Vitamins (from fruits and vegetables): vitamin C (kiwi, citrus fruits), vitamin E

(plant oils, soy, corn oil, nuts, green vegetables), vitamin A (fish oil), vitamin D
(soy milk, margarine, fish oils, sunlight)

Figure | Macronutrients and micronutrients mechanistically associated with the regulation of inflammatory processes. Reprinted from The Journal of the American Dental
Association, 140(2), Chapple IL, Potential mechanisms underpinning the nutritional modulation of periodontal inflammation, 178—184, Copyright (2009), with permission from

Elsevier.2?
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erosions than controls, due to a lower salivary pH that was
more acidic than controls.

Furthermore, systemic diseases may influence the tissue
response to the microbial biofilm in patients affected by
periodontal disease. For example some studies showed that
the development of periodontal disease in subject suffering
from coronary heart disease is faster and more aggressive
than in healthy subjects®® and that following a gluten-free
diet could be important to control the gingival bleeding
levels in patients affected by coeliac disease.** The correla-
tion between diabetes and periodontitis was well established
years ago.>> However, recent evidences suggest that even
high-glycaemic food consumption alone could increase gin-
gival and periodontal inflammation and gingival bleeding,
whereas a diet rich in complex carbohydrates without
increasing total energy intake may reduce gingivitis and
periodontitis risk.?5*¢ % Furthermore, obesity, a marker of
excessive fermentable carbohydrate intake, has been demon-
strate to determine an increased risk of periodontitis.*'*** But
physical activity, which reduces blood glucose levels, is
associated with a reduced risk of periodontitis in adults.*®
A recent workshop established that processed carbohydrates
are a risk factor for both caries and periodontitis.**

Proteins

The role of proteins in systemic inflammation has not yet
been well defined, although most evidence attributes
a neutral role to them.”” In recent years, it has been noted
that the biological value of proteins and their role in genetic

Calorific intake from

inflammation depends on their origin. Animal proteins are
thought to increase insulin-like growth factor 1, which has
been found to play an important role in carcinogenesis.*>**®
In contrast, vegetable proteins show a reduction in the risk of
cardiovascular disease, type 2 diabetes mellitus and kidney
disease.*” According to this evidence, several European diet-
ary guidelines recommend reducing meat consumption,
especially processed meat, to less than 500 g per week.
Few studies have investigated the role of protein in per-
iodontal disease. In a cross-sectional clinical study by
Staufenbiel et al the periodontal status of 100 vegetarians
was compared to 100 non-vegetarians. The results showed
that the vegetarian group had significantly less pocket depth,
less bleeding on probing and better oral hygiene than the non-
vegetarian patients. Therefore, the vegetarian diet seems to
have a positive influence on periodontal health. The authors
pointed out that vegetarian patients had a higher level of
education and a healthier lifestyle than non-vegetarians.**

Lipids

Lipids are an important source of energy and structural and
metabolic components (such as cell membranes and hor-
mones). Several studies have shown that inflammation is
mainly promoted by unhealthy saturated fats (Figure 2), such
as trans fats and omega-6 fatty acids.””> They are most fre-
quently found in industrial meat, dairy products and eggs,
vegetable oils (safflower oil, sunflower oil, grape seed oil
and margarine). Trans fats, on the other hand, are mostly the
result of the overheating of fats and are therefore typical of

refined carbohydrates and . ' Glacossand - ' Krebs cycle

excess saturated fats lipids

' ROS (H,0,, HOCL, OH*) < 0o,

'4— SR

Oxidative Stress ||~ INFLAMMATION (via oxidized low-density lipoprotein and

ROS stimulation of redox-sensitive gene
transcription factors)

Figure 2 Postprandial dysmetabolism: diets rich in refined carbohydrates and saturated fats stimulate inflammation via the generation of excess ROS and oxidative stress.
Reprinted from The Journal of the American Dental Association, 140(2), Chapple IL, Potential mechanisms underpinning the nutritional modulation of periodontal inflammation,

178-184, Copyright (2009), with permission from Elsevier.22

Abbreviations: H202, hydrogen peroxide; HOCI, hypochlorous acid; e—, electron; NAD, nicotinamide adenine dinucleotide; O2—+, superoxide; OHe¢, hydroxyl radical;

ROS, reactive oxygen species.
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particular forms of food cooking, such as frying, baking or
roasting.*’

Iwasaki et al conducted a longitudinal study of 264
showed that
a statistically positive association between saturated fatty

Japanese participants and there was
acids and the occurrence of periodontal lesions.”® In con-
trast, omega-3 fatty acids have been intensively studied in
recent years because they are associated with less systemic
inflammation.”> In fact, they have shown anti-
inflammatory effects, which have completely overturned
the historical view that the elimination of inflammation is
an exclusively passive process based on the elimination of
the triggering factor. Instead, it is now believed that
inflammation is actively resolved by so-called specialised
pro-resolution mediators, which are metabolites of omega-
3 fatty acids. This has been referred to as the resoleomics
theory, first described in the study by Serhan et al.’’
Taking aspirin in combination with omega-3 fatty acids
may lead to the production of more potent resolvins and
protectors, increasing the anti-inflammatory effects.”*>>
Growing evidence supports the theory that Omega-3 fatty
acids also lead to the resolution of inflammatory processes
in periodontal tissues, both in vivo and in vitro.>* It is now
known that an imbalance between omega-6 and omega-3
fatty acids promotes inflammation. This is supported by
several evidences indicating that a diet based almost exclu-
sively on refined carbohydrates and saturated fatty acids
has altered the Omega-6 to Omega-3 ratio from 1:1 in
a hunter-gatherer diet to 15:1 in a Western diet. This also
leads to increased blood levels of several cytokines.”” In
a study by Baumgartner’® et al 10 volunteers lived for 4
weeks under “stone age” conditions, in the absence of oral
hygiene and a highly processed diet. It was observed that
periodontal inflammation (measured as bleeding on prob-
ing) decreased from 34.8 to 12.6%, despite the participants
showing significant plaque accumulation.” These results
lead to the conclusion that the experimental gingivitis
protocol is not applicable in the absence of simple pro-
cessed carbohydrates, like sugar and processed cereals.
The study carried out by Baumgartner et al represents
the first in a series of studies confirming that a lifestyle
that includes a lot of refined carbohydrates and a high ratio
of Omega-6 to Omega-3 fatty acids promotes inflamma-
tory processes. Their nutritional intake gives the relation-
ship between omega-3 and omega-6 fatty acids in the
tissues. In a study conducted at the University of
Freiburg, Germany, a group of patients switched from

a Western diet (rich in processed carbohydrates and

proinflammatory saturated fatty acids) to a diet low in
processed carbohydrates but rich in omega-3 fatty acids,
vitamin C, vitamin D and fibre. The results showed that,
although plaque values did not change, gingival and per-
iodontal inflammation in the patients tested decreased by
about half.’” Omega-3 fatty acids are found in marine
algae, fatty sea fish (salmon and oily fish) and various
seeds and nuts and their corresponding oils (linseed, wal-
nuts, chia seeds etc.). Several clinical studies in the field of
periodontology have demonstrated a reduction in period-
ontal inflammation and/or pocket depth through omega-3
fatty acid supplementation, whether taken in the form of
fish oil supplements or naturally caught fatty fish or taken
from plant sources.’®>’ A recent literature review indi-
cated that omega-3 fatty acids, as an adjunct to periodontal
therapy, showed significant benefits in reducing pocket
depth and increasing attachment.>

Micronutrients

The term ‘micronutrients’ includes vitamins, minerals and
trace elements. They are required by the body in quantities
of less than 100mg/day and are believed to influence
periodontal disease.>® Vitamins A, D, E and K have the
characteristic of dissolving in fat, whereas vitamins
B complex and vitamin C are hydrophilic and dissolve in
water. Micronutrient deficiencies may be caused by med-
ication (antacids, antibiotics, antihypertensives, chelation
agents, corticosteroids, diuretics, laxatives, NSAIDs),
malabsorption or diarrhoea, lifestyle factors (diet, malnu-
trition, chronic alcohol or nicotine abuse and consumption
of fast food or processed foods), systemic disorders (dia-
betes mellitus, thyroid and parathyroid disorders), and
increased requirements (pregnancy, breastfeeding, growth,
physical/mental stress). Absorption and utilisation of nutri-
ents are influenced by both physiological and nutritional
factors that may vary throughout life. On the other hand,
bioavailability depends on the chemical form and often
also on the co-presence of other micronutrients, for exam-
ple, vitamin D and calcium.”” Positive effects on period-
ontal health have been found in the different vitamins®®'
(Figure 3).

Russell et al carried out a nutritional survey of more
than 21,000 people in Alaska, Ethiopia, Ecuador, South
Vietnam, Chile, Colombia, Thailand and Lebanon, show-
ing that populations with high scores for periodontal dis-
ease tended to be vitamin A deficient.®? In a more recent
study, Dodington et al showed that a higher dietary intake
of beta-carotene (=7.07 mg/d) was associated with
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Figure 3 The complex oxidation-reduction pathways through which oxidative stress is abrogated by various antioxidant micronutrients, through redox-cycling reactions.
Glutathione is ultimately the chain-breaking antioxidant species that forms the nonradical GSSG (oxidized glutathione) and is also a master regulator of the cellular redox
state and inflammatory gene transcription factors. Reproduced from Dommisch H, Kuzmanova D, Jonsson D, et al. Effect of micronutrient malnutrition on periodontal
disease and periodontal therapy. Periodontol. © 2018 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd.*®

Abbreviations: Cu, copper; Fe, iron; H202, hydrogen peroxide; LOO, peroxyl radical; LOOH, lipid hydroperoxide; Mn, manganese; ROS, reactive oxygen species; Se,

selenium; Zn, zinc.

a significantly lower percentage of sites with probing
depths >3 mm at follow-up after non-surgical periodontal
treatment. It was also associated with a greater reduction
in pocket depth in adult non-smokers than in adult smo-
kers with chronic periodontitis.'® The role of vitamin A in
periodontal therapy has not yet been fully investigated.
This may be attributed to the epeatic toxicity induced by
vitamin A excess. For this very reason, no studies of
monovitamin supplementation have been carried out.®®

A study by Zong et al found that individuals with low
serum levels of vitamin B12 had an increased risk of
developing periodontal lesions.®® This highlights the
importance of vitamin B12 supplementation for vegans,
and sometimes even vegetarians.®' Neiva et al showed that
taking a cocktail of B vitamins (vitamin B12, folate, thia-
mine HCI, riboflavin, niacinamide, d-calcium pantothe-
nate, pyridoxine HCI and D-biotin) has positive effects
on periodontal wound healing in patients with chronic
periodontitis who have undergone periodontal surgery.
Indeed,

supplementation with B-complex vitamins

improved clinical attachment level compared with pla-
cebo-treated patients.®® In a double-blind, placebo-
controlled study, the effects of a mouthwash containing
folate was investigated in patients with gingivitis and
periodontitis. It was found that patients who used the
mouthwash for 4 weeks showed a reduction in bleeding
on probing and less gingival redness than patients who
received a placebo mouthwash during the same period.®

Cross-sectional studies have shown lower serum vita-
min C values and lower vitamin C intake in patients with
periodontal disease compared to controls.®®®” Two clinical
studies indicated that increased consumption of fruits con-
taining vitamin C (such as grapefruits, peppers, kiwis, etc.)
could reduce gingival and periodontal inflammation.®”-%®
In contrast, supplementation with 2 g of synthetic vitamin
C in addition to surgical periodontal therapy showed no
benefit, after 1 month in a placebo-controlled study.®
Individuals with vitamin C deficiency were found to
have a greater loss of attachment than individuals with

normal serum levels.”’ Independent of oral hygiene,
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vitamin C depletion causes gingival bleeding.”' Indeed, it
is known that during inflammation, histamine is responsi-
ble for regulating regional blood flow, resulting in redness,
swelling and oedema. Vitamin C has antihistamine proper-
ties, so sufficient vitamin C may contribute to healthy
gingival homeostasis, despite the presence of bacteria.”?
The role of vitamin D in periodontal disease has been
studied extensively in recent years. It is known that vita-
min D plays an essential role in calcium absorption and
bone metabolism. It also plays an active role in the regula-
tion of the immune system and therefore has significant
anti-inflammatory properties.”” In a case-control study,
Laky et al showed that patients with periodontal disease
had a higher vitamin D deficiency (<50 nmol/L) than
healthy participants.”* In a study of Dietrich et al, the
authors found less alveolar bone loss in both men and
women over 50 who had the highest quartile of serum 25-
hydroxy vitamin D than those with the lowest quartile,
with a greater protective effect in men. To determine the

anti-inflammatory effects of serum vitamin D on gingival
inflammation, signs of periodontal inflammation were
compared in the highest versus the lowest quartile of 25-
hydroxy vitamin D. Interestingly, subjects in the high
quartile of vitamin D were 20% less likely to show bleed-
ing on examination.”” Vitamin D values were found to be
inversely correlated with clinical attachment loss and tooth
loss in three cross-sectional studies.”® However, there are
also conflicting study results and a lack of interventional
randomised controlled trials.”®

Iwasaki et al conducted a prospective study based on
264 Niigata citizens, 75 years old, with a follow-up
period of 2 years. The results showed that a higher intake
of vitamin E was inversely associated with the number of
teeth with periodontal disease progression. In addition,
a high intake of fruit and vegetables was protective
against periodontal disease.”” Table 1 resumes major
vitamins dietary sources and their effects on periodontal

tissues.

Table | Major Vitamins, Their Dietary Sources, Daily Requirements, Deficiency Diseases, and Reported Importance in Periodontal

Health
Nutrient | Dietary Sources(s) Importance in Periodontal Health Reported References
Improvement in
PD and CAL
(Mean mm, SD)
Vitamin A | Cod liver oil, carrots, capsicum, liver; sweet Not clear. Research indicates insignificant | PD: 0.52 + 0.03 [14,66]
potato, broccoli, leafy vegetables improvement in periodontal health upon | CAL: n.d.
supplementation.
B-vitamins | Bl—Liver, oats, pork, potatoes, eggs B2— Supplementation may accelerate post- PD: 1.57 £ 0.34 [53]
Bananas, dairy, green beans B3—Eggs, fish, meat, | surgical healing.
mushrooms, nuts B5—Avocados, meat, broccoli
B7—Raw egg, liver, leafy vegetables, peanuts B9
—Cereals, leafy vegetables BI2—Animal
products
Vitamin C | Citrus fruits, vegetables, liver Gingival bleeding and Inflammation are PD: 0.58 £ 0.14 [58]
hallmarks of scurvy. Supplementation may | CAL: n.d.
improve outcomes of periodontal
therapy.
Vitamin D | Fish eggs, mushrooms, liver, milk Deficiency may lead to delayed post- PD: 1.35 (SD n.d.) [53,67-69]
surgical healing. Local application may CAL: 1.4 (SD nd.)
accelerate post-surgical healing/
osseointegration
Vitamin E | Green vegetables, egg yolk Deficiency may lead to gingival bleeding. | n.d. [14,70-72]
No known effects on periodontal therapy
if supplementation used as an adjunct.

Note: Adapted from Najeeb S, Zafar MS, Khurshid Z, Zohaib S, Almas K. The Role of Nutrition in Periodontal Health: An Update. Nutrients. 2016;30;8(9):530.%'
Abbreviations: PD, pocket depth; CAL, clinical attachment level; n.d., not determined; SD, standard deviations.
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Minerals and trace elements can also influence peri-
odontal health. In two systematic reviews, the roles of
calcium and magnesium in periodontal disease were
investigated.”®”® Magnesium deficiency was correlated
with a higher incidence of periodontal disease in
adults® and that calcium intake was inversely related
to periodontal disease in young Japanese women.®!
Nishida et al observed that low dietary calcium intake
results in more severe periodontal disease.®? Al-Zahrani
et al conducted a nutritional survey to identify which
dairy products may positively affect periodontal disease.
It was noted that the intake of products obtained from
lactose fermentation, such as yoghurt, had a significant
effect on periodontal disease. No significant associations
were found with the intake of milk, cheese and other
dairy products.®® The authors believed that the beneficial
effects of yoghurt on periodontal disease could be attrib-
uted to the protective role of probiotic bacteria, which
suppress the growth of periodontal pathogens in the oral
cavity and stimulate the immune system.®* Meisel et al
studied the association between magnesium and period-
ontal health in 4290 subjects and hypomagnesemia was
found in 35% of all participants. The authors concluded
that there is a significant association between period-
ontal health and serum magnesium levels. They stress

that nutritional supplementation of magnesium could
improve periodontal health and prevent or delay tooth
loss, especially in middle-aged people.®® Table 2
resumes major minerals dietary sources and their effects
in periodontal tissues.

In a randomised placebo-controlled study, Chapple et al
reported a positive effect of vegetable/fruit/berry capsules on
periodontal clinical outcomes after non-surgical periodontal
therapy.® Another study conducted in Sweden found that
daily intake of 500 g of cranberries can significantly reduce
gingival inflammation in patients with gingivitis.*®

Oral Hygiene

The accumulation of dental plaque and tartar, associated with
poor oral hygiene, is one of the risk factors in the develop-
ment of periodontal disease.®” This accumulation predictably
causes gingival inflammation, which if persistent can lead to
the breakdown of the periodontal attachment and thus to
periodontal disease.®® In several studies it has been observed
that there is a dose-response relationship between oral
hygiene and periodontitis. Thus, average and poor oral
hygiene significantly increase the risk of having periodontitis
by two and five times, respectively, compared to good OH. In
contrast, regular tooth brushing and visits to the dentist could
reduce periodontitis by 34% and 32% respectively.®” In most

Table 2 Major Minerals, Their Dietary Sources, Daily Requirements, Deficiency Diseases, and Reported Importance in Periodontal

Health
Nutrient | Dietary Sources(s) Importance in Periodontal Health Reported References
Improvement in PD
and CAL (Mean mm,
SD)
Calcium Milk products, eggs, Required for formation of teeth and bones. n.d. [73,74]
canned bony fish, leafy Supplementation improves outcomes of non-surgical
vegetables, nuts, seeds periodontal therapy. Local application enhances
osseointegration.
Magnesium | Cocoa, soybeans, nuts, Required for cell metabolism and bone formation. n.d. [75]
spinach, marine Supplementation may improve outcomes of non-surgical
vegetables, tomatoes periodontal therapy.
Iron Red meat, tuna, dry Possible anti-oxidant effect on periodontium. n.d. [76]
beans, spinach
Zinc Protein-rich foods, Possible anti-oxidant effect on periodontium. Reduces n.d. [77]
spinach, grains severity of diabetes-induced periodontitis
Fluoride Grape fruits, cocoa, tea, Supplementation and topical application prevents dental n.d. [78]
dried fruits and nuts, caries.
fluoridated water

Note: Adapted from Najeeb S, Zafar MS, Khurshid Z, Zohaib S, Almas K. The Role of Nutrition in Periodontal Health: An Update. Nutrients. 20|6;3]0;8(9):530.SI
Abbreviations: PD, Pocket depth; CAL, clinical attachment level; n.d., not determined.
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cases, plaque accumulation could be due to incorrect brush-
ing techniques, failure to clean interdentally and irregular
dental visits. In another study, regular brushing was observed
to have protective effects on oral health, with infrequent tooth
brushing significantly increasing the risk of periodontitis.®’

Conclusions

Fruits and vegetables are great sources of micronutrients
and antioxidants, which have a positive and protective
effect that
a healthy and balanced diet has anti-inflammatory and

on periodontal health. Evidence shows
protective effects on periodontal health. Therefore, the
adoption of a correct lifestyle and diet should be encour-
aged in patients with periodontal disease.
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