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Introduction – Popular Diet Trends
This course discusses popular diet trends and how they affect oral health status. Using evidence-
based research, the reader is shown how diet trends and dietary patterns impact the health of 
the oral cavity.
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Overview
The purpose of this course is to discuss popular diet 
trends your patients may be following, arming you 
with what you need to know as a dental healthcare 
professional. Evidence-based research shows us how 
diet trends and dietary patterns impact the health 
of the oral cavity. Understand the low FODMAP, 
Mediterranean, gluten-free, dairy-free, and plant-
based diets and how they affect oral health status.

Learning Objectives
Upon completion of this course, the dental 
professional should be able to:
•	 Understand the plethora of information 

surrounding popular diet trends.
•	 Discuss the low FODMAP, gluten-free, dairy-free, 

plant-based and Mediterranean diets.
•	 Explain the effect diet trends and dietary patterns 

may have on oral health.
•	 List patient-friendly, healthy eating resources 

that promote oral health and sustainable weight 
control.

Glossary
CD - Celiac Disease
CDC- Centers for Disease Control and 
Prevention
DGA - 2020-2025 Dietary Guidelines for 
Americans
FODMAP - Fermentable oligosaccharides, 
disaccharides, monosaccharides and polyols
GI - Gastrointestinal
GF - Gluten-free
GFD - Gluten-free diet
HEI - Healthy Eating Index
IBS - Irritable bowel syndrome
MD - Mediterranean Diet

RCT - Randomized controlled trial
SSB - Sugar-sweetened beverages

Introduction
Overweight and obesity are prevalent nutrition-
related health conditions, affecting 74% of 
adults and 40% of children and adolescents in 
the U.S.1 According to the Centers for Disease 
Control and Prevention (CDC), childhood 
and adolescent obesity increases the risk for 
poor health throughout the lifespan. Obese 
adults are at higher risk for many chronic 
health conditions, including hypertension, 
hypercholesterolemia, cardiovascular disease, 
type 2 diabetes, obstructive sleep apnea, 
asthma, osteoarthritis, gallstones, gallbladder 
disease, anxiety, depression, stroke and cancer.2 
Furthermore, according to a systematic review 
of 28 epidemiological studies, controlled clinical 
trials and meta-analyses, obesity is positively 
associated with periodontitis.3,4,5 A longitudinal 
study using data from the Public Dental Services 
and the Norwegian Mother and Child Cohort 
Study found that children of obese mothers 
had a 2.3 times higher risk of developing early 
childhood caries.6 The CDC acknowledges that 
obesity is a complex problem and encourages 
healthcare professionals to work together to help 
patients achieve and maintain a healthy weight.7 
Oral healthcare providers play a key role in 
educating patients and helping them overcome 
poor dietary and lifestyle habits, thereby 
decreasing their risk for both obesity and oral 
disease. It is well established that poor dentition 
impacts a patient’s weight and nutritional status. 
A recent retrospective, longitudinal study looking 
at over 3,500 denture wearers, published in the 
Journal of Prosthodontics, found that denture 
wearers had low nutrient profiles, particularly 
with regard to protein and calcium intakes.8 
Masticatory dysfunction affects the patient’s 
ability to eat whole nutrient-dense foods such as 
fresh fruits, vegetables, whole grains, nuts, seeds 
and lean beef. Edentulous patients tend to select 
soft, nutrient-poor, calorie-dense foods resulting 
in a compromised nutrient intake. It is apparent 
through epidemiologic and experimental 
evidence that an increased consumption of soft 
foods high in refined carbohydrates, simple 
sugars and sugar-sweetened beverages (SSB) 
leads to weight gain, obesity and poor oral 
health.9
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The need for a balanced, sustainable and 
holistic approach to weight loss is of paramount 
importance for reaching the goal of sustaining 
a healthy weight and optimal oral health. 
However, since there is a plethora of popular 
diet trends that proliferate through celebrity 
testimonials, social media and the internet, it 
becomes extremely difficult to discern which 
diet actually fosters sustainable weight loss. 
While many patients believe that a popular diet 
trend will help them safely and quickly lose 
weight and promote health, dental patients 
should be discouraged from following a diet 
plan that promotes quick weight loss. According 
to the Academy of Nutrition and Dietetics, rapid 
weight loss promotes loss of muscle, bone and 
water, increasing the chance for weight gain.10 
On the other hand, healthy dietary patterns 
as part of an overall healthy lifestyle, promote 
long-term weight management, systemic 
health and a healthy dentition. We will evaluate 
popular current diet trends, including the low 
FODMAP, gluten-free (GF), dairy-free, plant-
based and Mediterranean.

The Low FODMAP Diet
The term FODMAP is an acronym that stands 
for fermentable oligo-, di-, mono-saccharides 
and polyols. Even though scientific evidence 
does not support a low FODMAP diet for weight 
control, the low FODMAP diet has become an 
increasingly popular dieting trend for weight 
loss. This diet was developed by researchers 
at Monash University to help patients with 
medically-diagnosed irritable bowel syndrome 
(IBS) control their gastrointestinal (GI) 
symptoms.11 IBS is a functional GI disorder 
without a known cause, and is a difficult health 
condition to treat.12 There is no cure for IBS, 
which impacts more than 11% of the population 
worldwide.13 Symptoms typically consist of 
abdominal pain, bloating, diarrhea and/or 
constipation.14 IBS negatively impacts quality 
of life and often contributes to a considerable 
economic burden in terms of health-care costs 
for these patients and their families.

FODMAPs are found in a variety of nutrient-
dense foods, such as fruits, vegetables, 
dairy, wheat and in sugar-free sweeteners. 
When foods and sugar-free sweeteners 
high in FODMAPs are consumed, the small, 

nondigestible, fermentable carbohydrates are 
poorly absorbed in the small bowel resulting 
in GI distress in IBS patients. Each patient 
can tolerate different types and amounts of 
FODMAPS, therefore the low FODMAP diet is a 
three-phase, individualized approach.15 During 
the first 4-8 weeks of the low FODMAP diet, the 
patient completely eliminates all FODMAPS. 
Since this first phase of the diet is the most 
restrictive and most challenging phase, it’s 
important for the patient to work with a 
registered dietitian to make sure that they 
follow the diet correctly.15 During phase two, the 
reintroduction phase, foods are gradually added 
back into the diet, while monitoring symptoms, 
in order to ensure nutritional adequacy. Often 
a food-symptom log will help determine which 
specific FODMAPs are problematic. Phase three 
is the personalization phase, which eliminates 
only the FODMAPs that cause GI discomfort. 
Q1The low FODMAP diet is effective in reducing 
GI symptoms in up to 86% of IBS patients.16

In addition to limiting or avoiding FODMAPs 
in foods, patients must also consider the non-
food sources of FODMAPs, the sugar-free 
sweeteners, which include the polyols also 
known as sugar alcohols. We do not have 
the enzymes to completely metabolize sugar 
alcohols, therefore, they provide less calories 
than sugar and do not contribute to caries. 
Sugar alcohols are common ingredients in 
sugar-free chewing gum, medications, dietary 
supplements, chewable vitamins, candy, breath 
mints, throat lozenges, oral melts and other oral 
care products. Research suggests that frequent 
use of the polyol, xylitol, is associated with a 
significant reduction in the incidence of dental 
caries.17 Sugar alcohols are often recommended 
by oral healthcare providers as part of an 
overall preventive treatment for patients at high 
caries risk.18 Today, there are more oral care 
products than ever before in the marketplace 
containing different types of sugar alcohols 
and these products are often recommended 
to patients suffering with radiation-induced 
xerostomia.19 Erythritol, xylitol, sorbitol, 
mannitol, maltitol, lactitol, and isomalt are 
sugar alcohols.17 Chewing sugar-free gum 
made with sugar alcohols protects the teeth 
from cavity-causing bacteria by promoting the 
flow of saliva. This increased saliva and other 
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noncariogenic properties are the reasons why 
sugar alcohols are often used as a sweetener 
in sugar-free chewing gum and the American 
Dental Association and the U.S. Food and Drug 
Administration recognize sugar alcohols as 
beneficial to oral health.20

Even though sugar alcohols have been shown 
to potentially benefit oral health, they are 
FODMAPs and must be either limited or avoided 
by dental patients suffering from IBS. To take 
this a step further, if any dental patient, even 
patients without IBS, ingests sugar alcohols in 
large quantities, this can result in diarrhea and 
dehydration. Ingesting sugar alcohols has been 
shown to cause intestinal dysmotility, flatulence, 
abdominal pain and diarrhea in patients with 
IBS.21

When taking a medical history, the oral 
healthcare provider should inquire if the patient 
is following a low FODMAP diet for medically 
diagnosed IBS. When treating these patients, 
dental practitioners must be aware of the sugar 
alcohol content of dental products they are 
recommending. In many cases, especially if the 
patient is in the first phase of the low FODMAP 
diet, strict dietary avoidance of all FODMAPs 
is vital for the success of the diet. Therefore, a 
xylitol-based caries program or xylitol containing 
chewing gums and lozenges to treat xerostomia 
should not be recommended as part of the 
dental treatment plan for a patient with IBS.

The bottom line: Oral healthcare providers 
have the opportunity to provide individualized 
and supportive guidance when recommending 
dental products to patients with IBS who are 
following a low FODMAP diet.

The Gluten-free Diet
While patients may decide to pursue a gluten-
free diet (GFD) for a variety of reasons, it has 
gained popularity in recent years as a weight 
loss diet. Despite its trendiness, patients should 
not follow a GFD to lose weight or to become 
healthier. Gluten is a protein naturally present 
in wheat, rye, and barley. According to the 
Academy of Nutrition and Dietetics “there are no 
published reports showing that a GFD produces 
weight loss…”.22 Patients should only follow a 
GFD if they have a gluten-associated disease 

confirmed by a physician, due to the potential 
risk for nutrient deficiencies when eliminating 
gluten containing nutrient-dense foods.23

There are three health conditions that can be 
treated with a GFD, and they include: wheat 
allergy, nonceliac gluten sensitivity, and celiac 
disease (CD).24 Wheat is one of the top 9 
common allergens in the U.S. Patients with 
a wheat allergy have an abnormal immune 
response to the protein found in wheat and 
must therefore, follow a strict wheat-free diet. 
Since the GFD eliminates all wheat from the 
diet, it is safe for patients with a wheat allergy. 
A wheat allergy is an Ig-E mediated reaction 
that can be mild, and include cutaneous, 
gastrointestinal or respiratory symptoms, or 
severe, and result in anaphylaxis. The only 
current management and treatment for wheat 
allergy is strict avoidance of wheat and the 
emergency medication, epinephrine, in the case 
of anaphylaxis.25 The American Academy of 
Allergy and Immunology defines anaphylaxis as 
a “serious allergic response that often involves 
swelling, hives, lowered blood pressure and in 
severe cases, shock. If anaphylactic shock isn’t 
treated immediately, it can be fatal.”26

Patients with nonceliac gluten sensitivity have 
symptoms after eating gluten-containing grains 
but do not have medically diagnosed celiac 
disease or wheat allergy. Reported symptoms 
include: bloating, gas, abdominal pain, diarrhea, 
nausea, constipation, headache, joint pain, 
fatigue, depression, brain fog and neuropathy. 
Currently, even though there are no validated 
biomarkers for nonceliac gluten sensitivity, 
these patients report resolution of symptoms 
when following a GFD.27

Celiac disease is the world’s most common 
genetic food intolerance disorder. Gluten is 
the trigger for an inflammatory T-cell mediated 
immune response, resulting in villous atrophy 
of the small intestine, which often leads to 
GI distress. CD has different pathology and 
symptomatology in every patient, that includes 
a wide range of signs and symptoms that 
mimic other diseases. Therefore, it is extremely 
difficult to accurately diagnose. Since the first 
recognizable symptom is often in the oral 
cavity, oral healthcare providers may be the 
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first healthcare professional to recognize 
CD. The most common oral symptoms of CD 
include recurrent aphthous ulcers, reduction 
of salivary flow, geographic tongue and dental 
enamel defects. Dental professionals should 
be versed in being able to recognize the 
manifestations of CD.28 Dentists should refer 
patients to the gastroenterologist for diagnosis 
since early diagnosis of CD is essential to 
avoid long-term complications. Helping these 
patients begin to take the necessary steps 
toward correct early diagnosis and treatment 
will prevent development of long-term 
serious complications, that include infertility, 
miscarriage, osteoporosis, Sjogren’s disease 
and other autoimmune diseases.29

Once the patient has received the diagnosis, 
the only treatment currently available for CD 
is a strict, lifelong GFD. Nutritional counseling 
from a registered dietitian is recommended in 
order to make sure that the patient is eating 
a healthy, nutrient-dense GF diet, thereby 
preventing nutrient deficiencies.23 The patient 
must avoid not only all foods, beverages and 
condiments that contain gluten, they must 
also avoid any dental product that contains 
gluten. Dental products that may contain 
gluten include toothpaste and mouthwash.30 
The dental treatment plan must be modified to 
be certain that all in-office dental products and 
medications prescribed are GF. Many dental 
products recommended for home use will 
state on their label whether or not they are GF. 
If in doubt, it is recommended to contact the 
manufacturer directly to confirm GF status of 
the product.

The bottom line: While the GF diet is not 
recommended for weight control or weight 
loss, dental patients who have medically 
diagnosed CD must follow a strict GFD. A 
dental patient who has been diagnosed with 
nonceliac gluten sensitivity may choose to 
eliminate gluten from the diet to improve 
symptomatology. A strict wheat-free diet is 
indicated for a dental patient with an IgE-
mediated wheat allergy.

The Dairy-free Diet
Milk allergy is an immune response that occurs 
each and every time the patient consumes 

milk protein. Therefore, patients with milk 
allergy must follow a dairy-free diet. It is a 
reproducible, IgE-mediated response, whereby 
mast cells release histamine and other potent 
mediators resulting in symptoms minutes (or 
up to 2 hours) after eating dairy or drinking 
milk. An allergic reaction to milk can lead to 
anaphylaxis. Therefore, a patient with a milk 
allergy must strictly avoid milk and dairy, 
including dental products that contain milk or 
milk protein. Although uncommon, there have 
been reported cases of accidental exposure and 
severe allergic reactions to the milk protein, 
casein, in dental products.31,32

Many patients are avoiding dairy because 
they have lactose intolerance, which is a 
problem digesting foods that contain lactose, 
the naturally occurring sugar found in dairy 
products. These patients may experience 
bloating, stomach pain or diarrhea after 
consuming dairy.33 A patient with lactose 
intolerance lacks the enzyme, lactase, which is 
responsible for breaking down the milk sugar 
into glucose and galactose for absorption. 
This does not mean that the lactose intolerant 
patient must follow a dairy-free diet, since a 
few simple swaps are often all that’s needed 
to relieve GI symptoms. These patients can 
incorporate dairy into their diet in the form 
of lactose-free milk, lactose-reduced dairy 
products, aged hard cheeses and/or fermented 
dairy products.34

Interest in the dairy-free diet has grown in the 
past few years causing it to gain significant 
popularity in the trending diet category. Even 
though the science-based research does not 
support a dairy-free diet for weight control, 
many of our patients are avoiding milk and 
dairy products, such as cheese and yogurt, 
in order to lose weight. There is evidence-
based research surrounding the controversial 
role of milk and dairy products in weight-loss 
programs. While cross-sectional epidemiological 
studies have shown that including dairy-rich 
foods in the diet is associated with less adipose 
tissue in both adults and children; prospective 
studies and randomized controlled intervention 
trials have yielded inconsistent results.35 
Even so, most of the current evidence-based 
research suggests that dairy foods do not cause 
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weight gain and that dairy consumption actually 
reduces body fat and increases lean body 
mass. Evidence shows that yogurt consumption 
contributes to reduced weight gain. In addition, 
consuming fermented dairy, such as yogurt 
and aged cheese, is linked to a lower risk for 
cardiovascular disease, and protection against 
type 2 diabetes.36 Recent studies show that 
including dairy as part of a healthy eating 
pattern results in weight loss, weight control 
and even improvements in body composition. A 
large meta-analysis of 27 randomized controlled 
trials (RCT) discovered that when adults ages 
18-50 years old consumed low-calorie diets that 
included 2-4 servings of dairy per day, they had 
greater weight loss and fat loss, while preserving 
their lean mass, compared to controls.37 A 
clinical trial of 100 healthy, overweight or 
obese premenopausal women revealed that 
increasing low-fat milk consumption as part 
of a low-calorie diet, significantly reduced 
obesity and that low-fat dairy intake helped 
to promote weight loss.38 A recent 6-month 
intervention trial discovered that increasing 
low-fat dairy in the diet led to weight loss 
and more favorable bone mineral density 
in overweight and obese postmenopausal 
women.39 Additionally, increasing dairy intake 
was associated with weight loss and a decrease 
in waist circumference in overweight and 
obese individuals in a weight loss community 
initiative.40

While there is limited research surrounding 
the role of dairy and oral health, researchers 
have found that milk, cheese and unsweetened 
yogurt play a key role in supporting the 
health of the hard tissues in the oral cavity. 
A prospective study of the Danish population 
found that milk and dairy intake was associated 
with lower future dental caries risk.41 Wu et al 
found that drinking yogurt provided a protective 
factor against the development of dental 
caries among Chinese children.42 Ohlund et al 
reported that cheese intake may have a caries-
protective effect in 4-year-old children using 
fluoridated toothpaste and residing in an area 
where overall caries prevalence rate is low.43 
Llena et al discovered a negative association 
between caries and cheese consumption among 
6-10 year old Spanish children; and a positive 
association with caries when consuming sweets, 

refined carbohydrates and SSB.44 A recent 
study using data from the National Health 
and Nutrition Examination Survey (NHANES) 
2011-2016, assessed the associations between 
milk and dairy products and the risk of dental 
caries in children and adolescents. This study 
ascertained that while a high yogurt intake 
was associated with a decreased risk of dental 
caries, cheese did not appear to offer a caries 
protective effect.45 Daily yogurt consumption 
may decrease caries risk by preventing 
cariogenic biofilm according to a RCT published 
in the European Journal of Clinical Nutrition. In 
this study, when volunteers ate yogurt twice a 
day for 8 weeks, they had lower salivary counts 
for Streptococcus mutans and lactobacilli.46 
Additionally, a large systematic review and 
meta-analysis of 32 studies revealed that 
dairy products containing probiotics increased 
salivary pH and were effective in reducing 
Streptococcus mutans and Lactobacillus spp. 
levels.47 The clinical relevance of these studies 
is the potential role of milk, cheese and yogurt 
consumption to support caries prevention.

To date, few studies have comprehensively 
explored the associations between milk and 
dairy consumption and the soft tissues in 
the oral cavity. The available research does 
confirm that patients who regularly consume 
milk and dairy have a decreased prevalence 
of periodontal disease. Dairy foods are good 
sources of nutrients needed for optimal bone 
development and bone health, including 
calcium, protein, magnesium, potassium, 
zinc, and phosphorous.48 Thus, dairy calcium 
may have a favorable effect on periodontal 
health by enhancing alveolar bone density.49 
In a parallel-designed non-blinded study, 50, 
25-year-old students, had better gingival health 
after drinking a probiotic milk drink for 8 weeks. 
There was a decrease in elastase activity and 
MMP3 in their gingival crevicular fluid.50 A cross-
sectional study looking at the intake of dairy 
products and periodontitis in 135 older Danish 
adults reported that milk and fermented foods 
may protect against periodontitis.51 Shimazaki 
et al. learned that Japanese adults consuming 
yogurt and fermented milk beverages had 
significantly lower values in mean probing 
depths compared to those not eating these 
foods.52 Results from a new relatively large 
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study including 9798 Korean adults, suggest 
that frequent intake of milk and dairy, defined 
as ≥ 7 servings per week, may have a protective 
effect on periodontal disease. Even after 
adjusting for confounding variables, including 
age, sex, education, income, smoking status, 
alcohol consumption, BMI, diabetes status, 
calcium intake, tooth brushing and flossing, a 
higher dairy intake was associated with a 26% 
lower risk of periodontal disease.49

The bottom line: Milk and dairy does not 
promote weight gain and may even foster 
weight control. Dairy fits into a healthy dietary 
pattern and is beneficial for a healthy oral 
cavity. Fermented dairy products may play a 
protective role against both caries development 
and periodontal disease. Do not use any dental 
product containing milk or casein to treat any 
patient with an Ig-E mediated milk allergy.

Plant-based Dietary Patterns
Recent trending plant-based diets, which 
include Vegan, Vegetarian, Flexitarian, Plant-
forward and Whole-food diets align with Healthy 
Vegetarian eating guidelines. The Vegetarian 
diet pyramid can be seen in Figure 1.53

There are several reasons why patients may be 
choosing a plant-based diet, including weight 
loss, heart health, high fiber or sustainable 
eating. The science confirms that these trending 
plant-based dietary patterns truly are beneficial 
for weight control and disease prevention. 
Taking this further, fruits and vegetables are 
low in calories and fat, and provide healthy 
dietary nutrients and components necessary for 
a healthy oral cavity, including fiber, vitamins 
and minerals and phytochemicals. The good 
news is that this style of eating, which is often 
referred to as “plant-forward” is currently a 
significant culinary mega-trend according to the 
Culinary Institute of America. It is defined as 
“eating that emphasizes and celebrates, but is 
not limited to plant-based foods-including fruits 
and vegetables (produce); whole grains; beans, 
other legumes (pulses) and soy foods; nuts and 
seeds; plant oils; and herbs and spices-and that 
reflects evidence-based principles of health and 
sustainability.”54

The newly released 2020-2025 Dietary 
Guidelines for Americans (DGA) recommend 
that our patients follow one of three dietary 
patterns - Healthy U.S.-Style, Healthy Vegetarian 

Figure 1: Healthy Vegetarian and Vegan Eating Patterns
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or Healthy Mediterranean-Style, as part of a 
healthy lifestyle, in order to maintain a healthy 
weight, promote overall health and reduce risk 
of chronic disease. The DGA define a healthy 
dietary pattern as “meeting food group and 
nutrient needs with nutrient-dense foods and 
beverages, and limiting intake of foods and 
beverages that are not nutrient-dense.”1 All of 
these dietary patterns include limiting foods 
high in sodium, saturated fat and sugar, while 
emphasizing fruits, vegetables, whole grains, 
nuts, seeds, legumes, herbs, spices, healthy 
fats, dairy or alternative and lean proteins. The 
DGA recommends that we eat 2 cups of fruits 
and 2.5 cups of vegetables per day and that ½ 
of the grains we eat should come from whole 
grains. Multiple studies have concluded that 
fruit, vegetable and whole grain consumption 
is associated with weight loss and also linked 
to reduced risk of weight gain, overweight 
and obesity. A 2020 comprehensive narrative 
review points out how increasing intake of fruits 
and vegetables to the levels recommended in 
the DGA contributes to successful weight loss 
in women. Fruits and vegetables along with 
legumes, nuts, seeds and whole grains are 
fiber-rich. They are digested slowly and keep 
us feeling full longer. Eating foods that are high 
in fiber and low in calories help complement 
weight loss.55 A systematic review of 14 studies 
evaluated the relationship between vegetable 
intake and change in weight-related outcomes 
among adults using prospective cohort studies. 
The studies that explored change in vegetable 
consumption over time discovered a beneficial 
relationship between increasing vegetable 
intake and weight control. Higher vegetable 
intakes were associated with the lowest risks 
of weight gain. The largest risk reduction was 
observed in a study of Spanish adults, whereby 
those consuming ≥ 4 vegetable servings per 
day over a 10-year period had an 82% reduced 
risk of gaining more than 3.4 kg. This evidence 
suggests that diets that more closely adhere to 
the recommended daily vegetable intake may 
reduce the risk of weight gain in the long term.56

A large meta-analysis of 12 RCTs compared 
weight loss among vegan and lacto-ovo-
vegetarians versus low-fat and low-carbohydrate 
diets. Results indicated that the vegetarians 
and vegans had significant weight reduction 

compared to non-vegetarians. The individuals 
who were following vegan diets had the 
greatest weight loss.57 Even though a vegan 
diet may be beneficial for weight control, there 
is a risk for potential nutritional deficiencies, 
including vitamin B12, protein, omega-3 fatty 
acids and iron. There are limited food options 
for vegans trying to meet their B12 needs, 
and they include: nutritional yeast, fortified 
plant-milks, plant-based meats, fortified 
cereals, tempeh, and nori seaweed. Strict 
vegans often benefit from the guidance of a 
registered dietitian.58 It is also important to 
note that Vitamin B12 deficiency can show 
up as oral manifestations, including glossitis, 
glossodynia, recurrent oral ulcers, angular 
cheilitis, dysgeusia, lingual paresthesia, burning 
sensations, and pruritus. The presence of 
any of these oral symptoms, together with a 
vegan dietary history, may offer the dentist an 
opportunity to aid in diagnosing a vitamin B12 
deficiency.59

A recent large-scale cross-sectional study 
utilizing data from the National Health and 
Nutritional Examination Survey (NHANES) 
that was published in JADA, shed light on 
the relationship between a healthful eating 
pattern and oral health benefits in adults. 
The researchers examined decayed, missing, 
filled teeth and compared this data to Healthy 
Eating Index (HEI) scores. This is a score that 
is based on how closely overall diet quality 
aligns with the DGA.60 This study highlighted 
that higher HEI scores were associated with 
less untreated caries and specifically, when 
these individuals ate more plant-based whole 
foods, including whole fruits and total fruits, 
greens and beans this resulted in a decrease in 
caries risk.61 Additionally, a small German study 
linked specific nutrients that are plentiful in an 
“anti-inflammatory” plant-based dietary pattern 
to potential oral health benefits and reduced 
gingivitis. This RCT looked at adults who 
following an “anti-inflammatory” whole food diet 
for 4 weeks, defined by researchers as a diet 
low in processed food and high in plants. At the 
end of the study, the “anti-inflammatory” diet 
group, eating more foods rich in omega-3 fatty 
acids, vitamins C and D, antioxidants and fiber, 
had significant reduction in gingival bleeding, 
compared to the adults eating their regular diet. 
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“Dental teams should address dietary habits 
and give adequate recommendations in the 
treatment of gingivitis, since it might be a side 
effect of a pre-inflammatory Western diet,” is 
the advice written in the article.62 Furthermore, 
a separate large-scale systematic review of 
4 intervention studies, 3 cohort studies and 
8 cross-sectional studies included 10,604 
people ages 15-90. The results suggest eating 
at least 5 servings of fruits and vegetables 
a day in order to potentially prevent the 
progression of periodontal disease and tooth 
loss.63 This guidance is in line with the DGA 
and the advice that healthcare professionals 
have been preaching for decades, “Eat your 
5-a-day.” Registered dietitians believe in food 
first and encourage patients to follow a whole 
food plant-based dietary pattern, per the DGA 
guidance. However, recent data indicates 
that Americans are grossly underconsuming 
fruits, vegetables and whole grains. 80% 
of the population are not meeting the fruit 
recommendation, 90% are not meeting the 
vegetable recommendation and 98% are not 
eating enough whole grains.1

By encouraging your patients to select a 
nutrient-dense, plant-based dietary pattern, 
your patients can maintain a healthy weight, 
healthy dentition, healthy periodontium and 
prevent oral and systemic disease. The need 
for a balanced approach to weight loss and 
maintenance is of paramount importance for 
reaching the goal of sustaining a healthy weight 
and oral cavity throughout the lifecycle.

The bottom line: As oral healthcare provider 
you can recommend that patients increase 
their fruit and vegetable intake, as part of a 
wholesome, nutrient-dense plant-based dietary 
pattern. There are many benefits to following 
a plant-based diet. Not only does eating fruits 
and vegetables as part of a healthful plant-
based dietary pattern foster a healthy weight, 
it also promotes a healthy oral cavity and 
periodontium as well.

The Mediterranean Diet
A healthy Mediterranean eating style has 
begun to take on a new meaning in the past 
few years, as an increasing number of patients 
have been following the Mediterranean 

Diet (MD) for weight control. For the sixth 
consecutive year in a row, this dietary pattern 
was #1 in the U.S. News and World Reports 
“Best Diets Overall” ranking.64 Extensive nutrition 
research consistently confirms an undeniable 
association between the MD, weight control and 
a whole host of other health benefits, including 
preventing chronic disease.

The MD is a nutrient-rich eating style based on 
the traditional and cultural foods eaten in the 
countries surrounding the Mediterranean Sea. 
The diet emphasizes enjoying meals with others, 
physical activity and intuitive eating. Individuals 
consume core whole foods every day, including 
vegetables, fruits, legumes, beans, nuts, seeds, 
avocados, olives, herbs, spices and whole grains. 
Traditional Mediterranean whole grains include 
bulgur, barley, farro and brown, black or red 
rice. Fish is eaten at least twice per week and 
poultry, eggs, dairy and wine are consumed in 
moderation. SSB, red meat, highly processed 
meats, refined grains, ultra-processed snacks 
and fast foods are rarely consumed. This makes 
the MD a dietary pattern that is environmentally 
sustainable, high in fiber, vitamins, minerals 
and phytochemicals and low in animal protein, 
saturated fat and added sugars. The MD 
pyramid can be seen in Figure 2.65

Accruing evidence has linked the MD to reducing 
obesity and promoting weight control and 
maintenance. A systematic review of controlled 
clinical trials and prospective studies published 
in 2019 concluded that a high level of evidence 
exists to support that the MD lifestyle reduces 
obesity.66 A 2-year dietary intervention study 
of 322 moderately obese Israeli individuals 
was published in the New England Journal of 
Medicine. The individuals who followed the 
MD lost weight and had a significant decrease 
in waist circumference and blood pressure. 
Beneficial metabolic effects were also seen, 
as the diabetic participants in the MD group 
had decreased fasting plasma glucose levels.67 
Additionally, the MD has been consistently 
associated with lower rates of cardiovascular 
disease, obesity, neurodegenerative disease, 
cancer, depression, respiratory disease, fragility 
fractures and total mortality in prospective 
observational studies and trials in diverse 
populations.68,69
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It has been reported through systematic 
reviews and meta-analysis studies that obesity 
is positively associated with an increased risk 
of oral chronic inflammatory diseases including 
periodontitis.70,71 While further research 
is needed to better establish how these 
factors work together, studies have indicated 
positive results regarding the MD diet, weight 
control and oral health. More specifically, an 
intervention study found a beneficial change 
in the salivary microbiome in obese and 
overweight adults after following the MD for 8 
weeks. These adults had a significant decrease 
in the pathogenic bacteria associated with 
periodontal disease: Porphyromonas gingivalis, 
Prevotella intermedia, and Treponema denticola 
compared to the control group who did not 
change their eating habits.72 A cross-sectional 
study of 6,209 participants of the Hamburg 
City Health Study identified a significant 
association between higher adherence to the 
MD and reduced risk for developing periodontal 
disease.73 In addition, a recent RCT published in 
the Journal of Clinical Periodontology looked at 
the effect of the MD on gingivitis and reported 
dramatic findings. After just 6 weeks following 
the MD, there was a significant reduction in 
gingivitis, periodontal inflammatory parameters 
and whole-body anthropometric parameters.74

The bottom line: The Mediterranean-Style diet, 
a popular diet trend that emphasizes whole 
grains, fruits, vegetables, nuts, seeds, olives, 
avocados and legumes, fosters a healthy weight 
and a healthy oral cavity.

Call to Action: Role of Oral Healthcare 
Provider
As oral healthcare providers you are well 
positioned to encourage your patients to follow 
a healthful eating pattern. As an increasing 
number of dental patients have become more 
aware of their oral health and wellness, it is up 
to you to offer support and encouragement, as 
you provide patient-centered, personalized oral 
healthcare. Your professional advice regarding 
nutrition is vital to help your patients prevent 
oral disease progression and optimize the 
health of their dentition and periodontium. 
Since a balanced approach to weight loss and 
maintenance is of paramount importance to 
help your patients reach the goals of sustaining 
a healthy weight and oral cavity, it is important 
to include nutrition guidance as part of your 
dental treatment plan. Keep in mind that the 
same foods that cause caries contribute to 
weight gain so by including diet conversations 
on caries prevention, there could be an indirect 
benefit on weight. In addition, if a patient isn’t 

Figure 2: Healthy Mediterranean-Style Eating Pattern
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consuming a balance of the food groups, this 
could negatively impact healthy maintenance 
of periodontal tissues.

There are many patient-friendly, science-
based nutrition information sources with 
credible guidance available that oral healthcare 
providers can recommend to patients. They 
include the Academy of Nutrition and Dietetics 
webpage on fad diets, and their webpage on 
healthy teeth, American Academy of Pediatric 
Dentistry webpages on Parent Resources, the 
American Dental Association’s MouthHealthy 
webpage on nutrition, the U.S. Department of 
Agriculture webpage on limiting added sugars 
on ‘MyPlate’, consumer resources from the 
Dietary Guidelines for Americans, 2020-2025, 
and the CDC webpages on healthy weight, 
nutrition and physical activity. When working 
with a dental patient who has diabetes, the 
American Diabetes Association website has 
tips on nutrition and for a dental patient with 
cardiovascular disease, the American Heart 
Association has webpages on healthy eating. 
Lastly, patients requesting additional weight 
loss guidance can be referred to the registered 
dietitian, a food and nutrition professional 
trained to address nutrition strategies and 
physical activity in order to optimize and 
promote sustainable weight control and 
improved systemic and oral health outcomes.75

Summary
The research presented in this course 
underscores the growing evidence that a whole 
food dietary pattern is key in the preventing 
obesity. Furthermore, a towering body of 
research suggests that healthy, nutrient-dense 
dietary patterns have significant advantages 
on chronic disease prevention and maintaining 
optimal oral health. Based on these findings, it 
is important that dental patients enjoy a health-
promoting dietary pattern high in nutrient-rich 
foods and low in ultra-processed foods with 
added sugars.

The most sustainable and effective health 
changes occur when we encourage our patients 
to select a whole food dietary pattern that 
they are comfortable following throughout 
their lifespan. In contrast, a poor-quality diet, 
low in fiber, low in whole foods, and high in 
ultra-processed foods and sugar, will lead 
to caries, periodontal disease, obesity and a 
variety of other chronic diseases. Healthy eating 
trends, such as the Healthy U.S.-Style, Healthy 
Vegetarian and the Healthy Mediterranean-Style 
diets all include a diversity of whole foods and 
are a sustainable approach to wellness. When it 
comes to diet trends, oral healthcare providers 
can help patients reach a better understanding 
of the significant impact nutrition and healthy 
lifestyle have on the oral cavity.

https://www.eatright.org/health/wellness/diet-trends/staying-away-from-fad-diets
https://www.eatright.org/health/wellness/healthful-habits/eat-right-for-a-healthy-mouth-and-teeth
https://www.aapd.org/resources/parent/
https://www.mouthhealthy.org/en/nutrition/food-tips/
https://www.mouthhealthy.org/en/nutrition/food-tips/
https://www.myplate.gov/eat-healthy/more-key-topics
https://www.dietaryguidelines.gov/resources/consumer-resources
https://www.cdc.gov/obesity/data/childhood.html
https://diabetes.org/healthy-living/recipes-nutrition
https://www.heart.org/en/healthy-living/healthy-eating
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Course Test Preview
To receive Continuing Education credit for this course, you must complete the online test.  Please  
go to: www.dentalcare.com/en-us/ce-courses/ce663/start-test

1. Which of the following statements applies to the low FODMAP diet?
A. It is recommended to patients for weight control.
B. Patients avoid all low FODMAP foods.
C. It is effective in reducing GI symptoms in up to 86% of IBS patients.
D. 86% of overweight patients have successful weight loss on the low FODMAP diet.

2. Many patients following a low FODMAP diet must either limit or completely avoid 
__________?
A. Saturated fat
B. Sugar alcohols
C. Casein
D. Sodium lauryl sulfate

3. Which of the following is an allergic reaction to wheat that involves swelling, hives and in 
severe cases, shock?
A. Irritable bowel syndrome
B. Wheat intolerance
C. Anaphylaxis
D. Nonceliac gluten sensitivity

4. Which statement about Celiac Disease is true?
A. Celiac Disease is rare.
B. Celiac Disease is easy to diagnose.
C. The first sign of Celiac Disease is often in the oral cavity.
D. Celiac Disease is an Ig-E mediated food allergy.

5. True or False: The most common oral symptoms of Celiac Disease include recurrent 
aphthous ulcers, reduction of salivary flow, geographic tongue and dental enamel 
defects.
A. True
B. False

6. Which describes the only current treatment for Celiac Disease?
A. A strict low FODMAP diet.
B. A strict lactose-free diet.
C. A strict gluten-free diet.
D. A strict vegan diet.

7. All of the following statements about dairy are true EXCEPT one, which is the exception?
A. Dairy is a good source of calcium, protein, magnesium, potassium, zinc, and phosphorous.
B. Low-fat dairy is beneficial for weight loss.
C. Patients with lactose-intolerance can include dairy in their diet.
D. Including dairy in the diet contributes to weight gain.

http://www.dentalcare.com/en-us/ce-courses/ce663/start-test
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8. All of the following diets are recommended by the DGA to maintain a healthy weight and 
promote overall health EXCEPT one, which is the exception?
A. Healthy U.S.-Style Diet
B. Healthy Vegetarian
C. Healthy Mediterranean-Style
D. Healthy Low-Carbohydrate

9. All of the following statements related to plant-based eating are true EXCEPT one, which is 
the exception?
A. Recent data indicates that Americans are consuming adequate amounts of fruits, 

vegetables and whole grains.
B. A large meta-analysis indicated that vegetarians and vegans had significant weight 

reduction compared to non-vegetarians.
C. A recent cross-sectional study discovered that eating more whole fruits, greens and beans 

were associated with lower caries risk.
D. A large-scale systematic review pinpointed that eating at least 5 servings of fruits and 

vegetables a day may help to prevent the progression of periodontal disease and tooth 
loss.

10. All of the following statements related to the Mediterranean Diet are true EXCEPT one, 
which is the exception?
A. A recent RCT published in the Journal of Clinical Periodontology found a significant 

reduction in gingivitis after 6 weeks on the MD.
B. The MD is a nutrient-rich eating style.
C. The MD is a popular diet trend that benefits weight control and oral health.
D. An intervention study found no beneficial changes in the salivary microbiome in obese and 

overweight adults after following the MD for 8 weeks.



14

Crest® + Oral-B®
 at dentalcare.com | The trusted resource for dental professionals

References /Additional Resources
1.	 USDA. Dietary Guidelines for Americans 2020-2025. Accessed August 15, 2022.
2.	 Center for Disease Control and Prevention. Overweight and Obesity. Accessed August 15, 2022.
3.	 Martinez-Herrera M, Silvestre-Rangil J, Silvestre FJ. Association between obesity and periodontal 

disease. A systematic review of epidemiological studies and controlled clinical trials. Med Oral 
Patol Oral Cir Bucal. 2017;22(6):e708-e715. Published 2017 Nov 1.

4.	 Chaffee BW, Weston SJ. Association between chronic periodontal disease and obesity: a 
systematic review and meta-analysis. J Periodontol. 2010;81(12):1708-1724.

5.	 Suvan J, D’Aiuto F, Moles DR, Petrie A, Donos N. Association between overweight/obesity and 
periodontitis in adults. A systematic review. Obes Rev. 2011;12(5):e381-e404.

6.	 Wigen TI, Wang NJ. Maternal health and lifestyle, and caries experience in preschool children. A 
longitudinal study from pregnancy to age 5 yr. Eur J Oral Sci. 2011;119(6):463-468.

7.	 Center for Disease Control and Prevention. Overweight and Obesity. Accessed August 15, 2022.
8.	 Felix Gomez GG, Cho SD, Varghese R, et al. Nutritional Assessment of Denture Wearers Using 

Matched Electronic Dental-Health Record Data [published online ahead of print, 2022 Mar 23]. J 
Prosthodont. 2022;10.1111/jopr.13505.

9.	 Malik VS, Schulze MB, Hu FB. Intake of sugar-sweetened beverages and weight gain: a systematic 
review. Am J Clin Nutr. 2006;84(2):274-288

10.	Academy of Nutrition and Dietetics. Staying Away from Fad Diets. Accessed August 2, 2022.
11.	Monash University. The Low FODMAP Diet. Accessed November 22, 2022.
12.	Saha L. Irritable bowel syndrome: pathogenesis, diagnosis, treatment, and evidence-based 

medicine. World J Gastroenterol. 2014;20(22):6759-6773.
13.	Canavan C, West J, Card T. The epidemiology of irritable bowel syndrome. Clin Epidemiol. 

2014;6:71-80. Published 2014 Feb 4.
14.	Patel N, Shackelford K. Irritable Bowel Syndrome. [Updated 2021 Jul 10]. In: StatPearls [Internet]. 

Treasure Island (FL): StatPearls Publishing; 2022 Jan.
15.	Bellini M, Tonarelli S, Nagy AG, et al. Low FODMAP Diet: Evidence, Doubts, and Hopes. Nutrients. 

2020;12(1):148. Published 2020 Jan 4. doi:10.3390/nu1201014
16.	Nanayakkara WS, Skidmore PM, O’Brien L, Wilkinson TJ, Gearry RB. Efficacy of the low FODMAP 

diet for treating irritable bowel syndrome: the evidence to date. Clin Exp Gastroenterol. 
2016;9:131-142. Published 2016 Jun 17.

17.	Mäkinen KK. Sugar alcohols, caries incidence, and remineralization of caries lesions: a literature 
review. Int J Dent. 2010;2010:981072. doi:10.1155/2010/981072

18.	Gupta M. Sugar Substitutes: Mechanism, Availability, Current Use and Safety Concerns-An 
Update. Open Access Maced J Med Sci. 2018;6(10):1888-1894. Published 2018 Oct 19.)

19.	Porter SR, Scully C, Hegarty AM. An update of the etiology and management of xerostomia. Oral 
Surg Oral Med Oral Pathol Oral Radiol Endod. 2004;97(1):28-46. doi:10.1016/j.tripleo.2003.07.010.

20.	 Foodinsight.org/what-is-xylitol. Accessed on 8-15-2022
21.	 Lenhart A, Chey WD. A Systematic Review of the Effects of Polyols on Gastrointestinal Health and 

Irritable Bowel Syndrome. Adv Nutr. 2017;8(4):587-596. Published 2017 Jul 14.)
22.	Gaesser GA, Angadi SS. Navigating the gluten-free boom. JAAPA. 2015;28(8):10.1097/01.

JAA.0000469434.67572.a4.
23.	Kutlu T. Gluten-free diet: is it really always beneficial?. Turk Pediatri Ars. 2019;54(2):73-75. 

Published 2019 Jul 11.
24.	Melini V, Melini F. Gluten-Free Diet: Gaps and Needs for a Healthier Diet. Nutrients. 

2019;11(1):170. Published 2019 Jan 15.
25.	American College of Asthma Allergy and Immunology. Wheat. Accessed August 15, 2022.
26.	American Academy of Asthma Allergy and Immunology. Anaphylaxis Defined. Accessed August 

15, 2022.
27.	 Leonard MM, Sapone A, Catassi C, Fasano A. Celiac Disease and Nonceliac Gluten Sensitivity: A 

Review. JAMA. 2017;318(7):647-656.



15

Crest® + Oral-B®
 at dentalcare.com | The trusted resource for dental professionals

28.	Karlin S, Karlin E, Meiller T, Bashirelahi N. Dental and Oral Considerations in Pediatric Celiac 
Disease. J Dent Child (Chic). 2016;83(2):67-70.

29.	Meijer-Boekel C, van den Akker ME, van Bodegom L, et al. Early diagnosis of coeliac disease in the 
Preventive Youth Health Care Centres in the Netherlands: study protocol of a case finding study 
(GLUTENSCREEN). BMJ Paediatr Open. 2021;5(1):e001152. Published 2021 Aug 11.

30.	National Institutes of Health. Treatment for Celiac Disease. Accessed August 15, 2022.
31.	Allergic Living. After Daughters Fatal Reaction to Toothpaste Mother Calls for Caution. Accessed 

August 15, 2022.
32.	Allergic Living. Mom Warns Miscommunication Led to Tweens Reaction at Dentist. Accessed 

August 15, 2022.
33.	Academy of Nutrition and Dietetics. Lactose Intolerance. Accessed August 15, 2022.
34.	Szilagyi A, Ishayek N. Lactose Intolerance, Dairy Avoidance, and Treatment Options. Nutrients. 

2018;10(12):1994. Published 2018 Dec 15.
35.	Barba G, Russo P. Dairy foods, dietary calcium and obesity: a short review of the evidence. Nutr 

Metab Cardiovasc Dis. 2006;16(6):445-451.
36.	Mozaffarian D. Dairy Foods, Obesity, and Metabolic Health: The Role of the Food Matrix 

Compared with Single Nutrients. Adv Nutr. 2019;10(5):917S-923S
37.	Stonehouse W, Wycherley T, Luscombe-Marsh N, Taylor P, Brinkworth G, Riley M. Dairy Intake 

Enhances Body Weight and Composition Changes during Energy Restriction in 18-50-Year-Old 
Adults-A Meta-Analysis of Randomized Controlled Trials. Nutrients. 2016;8(7):394. Published 2016 
Jul 1.

38.	 Faghih S., Abadi A.R., Hedayati M., Kimiagar S.M. Comparison of the effects of cows’ milk, 
fortified soy milk, and calcium supplement on weight and fat loss in premenopausal 
overweight and obese women. Nutr. Metab. Cardiovasc. Dis. 2011;21:499–503. doi: 10.1016/j.
numecd.2009.11.013.

39.	 Ilich JZ, Kelly OJ, Liu PY, et al. Role of Calcium and Low-Fat Dairy Foods in Weight-Loss Outcomes 
Revisited: Results from the Randomized Trial of Effects on Bone and Body Composition in 
Overweight/Obese Postmenopausal Women. Nutrients. 2019;11(5):1157.

40.	Wyatt H.R., Jortberg B.T., Babbel C., Garner S., Dong F., Grunwald G.K., Hill J.O. Weight loss in a 
community initiative that promotes decreased energy intake and increased physical activity and 
dairy consumption: Calcium weighs-in. J. Phys. Act. Health. 2008;5:28-44.

41.	 Lempert SM, Christensen LB, Froberg K, Raymond K, Heitmann BL. Association between dairy 
intake and caries among children and adolescents: results from the Danish EYHS follow-up study. 
Caries Res. 2015;49:251-8.

42.	Wu L, Chang R, Mu Y, et al. Association between obesity and dental caries in Chinese children. 
Caries Res. 2013;47(2):171-176.

43.	Ohlund I, Holgerson PL, Backman B, Lind T, Hernell O, Johansson I. Diet intake and caries 
prevalence in four-year-old children living in a low-prevalence country. Caries Res. 2007;41(1):26-
33.

44.	 Llena C, Forner L. Dietary habits in a child population in relation to caries experience. Caries Res. 
2008;42:387-93.

45.	Wang J, Jin G, Gu K, Sun J, Zhang R, Jiang X. Association between milk and dairy product intake 
and the risk of dental caries in children and adolescents: NHANES 2011-2016. Asia Pac J Clin Nutr. 
2021;30(2):283-290.

46.	 Ferrazzano GF, Cantile T, Sangianantoni G, Amato I, Ingenito A. The effects of short-term 
consumption of commercial yogurt on salivary mutans streptococci and lactobacilli counts: an in 
vivo investigation. Eur J Clin Nutr. 2011;65(10):1170-1172.

47.	Nadelman P, Magno MB, Masterson D, da Cruz AG, Maia LC. Are dairy products containing 
probiotics beneficial for oral health? A systematic review and meta-analysis. Clin Oral Investig. 
2018;22(8):2763-2785.



16

Crest® + Oral-B®
 at dentalcare.com | The trusted resource for dental professionals

48.	Rozenberg S., Body J.J., Bruyère O., Bergmann P., Brandi M.L., Cooper C., Devogelaer J.P., Gielen 
E., Goemaere S., Kaufman J.M., et al. Effects of Dairy Products Consumption on Health: Benefits 
and Beliefs - A Commentary from the Belgian Bone Club and the European Society for clinical 
and Economic Aspects of Osteoporosis, Osteoarthritis and Musculoskeletal Diseases. Calcif. 
Tissue Int. 2016;98:1-17.

49.	 Lee K, Kim J. Dairy Food Consumption is Inversely Associated with the Prevalence of Periodontal 
Disease in Korean Adults. Nutrients. 2019;11(5):1035. Published 2019 May 9.

50.	Staab B, Eick S, Knöfler G, Jentsch H. The influence of a probiotic milk drink on the development 
of gingivitis: a pilot study. J Clin Periodontol. 2009;36(10):850-856.

51.	Adegboye AR, Christensen LB, Holm-Pedersen P, Avlund K, Boucher BJ, Heitmann BL. Intake 
of dairy products in relation to periodontitis in older Danish adults. Nutrients. 2012;4(9):1219-
1229.

52.	Shimazaki Y, Shirota T, Uchida K, et al. Intake of dairy products and periodontal disease: the 
Hisayama Study. J Periodontol. 2008;79(1):131-137.

53.	Oldways. Vegetarian/Vegan Diet Pyramid. Accessed August 15, 2022.
54.	Culinary Institute of America. Plant-forward Kitchen. Accessed August 15, 2022.
55.	Dreher ML, Ford NA. A Comprehensive Critical Assessment of Increased Fruit and Vegetable 

Intake on Weight Loss in Women. Nutrients. 2020;12(7):1919. Published 2020 Jun 29.
56.	Nour M, Lutze SA, Grech A, Allman-Farinelli M. The Relationship between Vegetable Intake 

and Weight Outcomes: A Systematic Review of Cohort Studies. Nutrients. 2018;10(11):1626. 
Published 2018 Nov 2.

57.	Huang RY, Huang CC, Hu FB, Chavarro JE. Vegetarian Diets and Weight Reduction: a Meta-
Analysis of Randomized Controlled Trials. J Gen Intern Med. 2016;31(1):109-116.

58.	Marrone G, Guerriero C, Palazzetti D, et al. Vegan Diet Health Benefits in Metabolic Syndrome. 
Nutrients. 2021;13(3):817. Published 2021 Mar 2.

59.	Graells J, Ojeda RM, Muniesa C, Gonzalez J, Saavedra J. Glossitis with linear lesions: an early sign 
of vitamin B12 deficiency. J Am Acad Dermatol. 2009;60(3):498-500.

60.	USDA. Healthy Eating Index. Accessed August 15, 2022.
61.	Kaye EA, Sohn W, Garcia RI. The Healthy Eating Index and coronal dental caries in US adults: 

National Health and Nutrition Examination Survey 2011-2014. J Am Dent Assoc. 2020;151(2):78-
86.

62.	 Johan P. Woelber, et al. The influence of an anti-inflammatory diet on gingivitis. A randomized 
controlled trial. Journal of Clinical Periodontology. 2019

63.	Skoczek-Rubińska A, Bajerska J, Menclewicz K. Effects of fruit and vegetables intake in 
periodontal diseases: A systematic review. Dent Med Probl. 2018;55(4):431-439.

64.	US News. Best Diets Overall 2022. Accessed November 22, 2022.
65.	Oldways. Mediterranean Diet. Accessed August 15, 2022.
66.	 Franquesa M, Pujol-Busquets G, Garcia-Fernandez E, et al. Mediterranean Diet and 

Cardiodiabesity: A Systematic Review through Evidence-Based Answers to Key Clinical 
Questions. Nutrients. 2019;11(3).

67.	Shai I, Schwarzfuchs D, Henkin Y, et al. Weight loss with a low-carbohydrate, Mediterranean, or 
low-fat diet [published correction appears in N Engl J Med. 2009 Dec 31;361(27):2681]. N Engl J 
Med. 2008;359(3):229-241.)

68.	Estruch R, Ros E. The role of the Mediterranean diet on weight loss and obesity-related 
diseases. Rev Endocr Metab Disord. 2020;21(3):315-327.)

69.	Dominguez LJ, Di Bella G, Veronese N, Barbagallo M. Impact of Mediterranean Diet on Chronic 
Non-Communicable Diseases and Longevity. Nutrients. 2021;13(6):2028. Published 2021 Jun 12.

70.	Chaffee BW, Weston SJ. Association between chronic periodontal disease and obesity: a 
systematic review and meta-analysis. J Periodontol. 2010;81(12):1708-1724.

71.	Suvan J, D’Aiuto F, Moles DR, Petrie A, Donos N. Association between overweight/obesity and 
periodontitis in adults. A systematic review. Obes Rev. 2011;12(5):e381-e404.



17

Crest® + Oral-B®
 at dentalcare.com | The trusted resource for dental professionals

72.	 Laiola M, De Filippis F, Vitaglione P, Ercolini D. A Mediterranean Diet Intervention Reduces 
the Levels of Salivary Periodontopathogenic Bacteria in Overweight and Obese Subjects. Appl 
Environ Microbiol. 2020;86(12):e00777-20. Published 2020 Jun 2.

73.	Altun E, Walther C, Borof K, et al. Association between Dietary Pattern and Periodontitis-A 
Cross-Sectional Study. Nutrients. 2021;13(11):4167. Published 2021 Nov 21.

74.	Bartha V, et al. Effect of Mediterranean diet on gingivitis: A randomized controlled trial. J Clin 
Periodontol.2022;49:111–122.wileyonlinelibrary.com/journal/jcpe111

75.	Academy of Nutrition and Dietetics. 10 Reasons to see an RDN. Accessed August 15, 2022.

Additional Resources
•	 No Additional Resources Available

About the Authors

Sara Karlin, DDS
Dr. Sara Karlin is a board-certified pediatric dentist working as Adjunct Faculty at 
Arizona School of Dentistry and Oral Health and in private practice at the Kids’ 
Dental Office of Phoenix. She received her Bachelor of Science degree from the 
University of Maryland, College Park and completed her D.D.S. at the University 
of Maryland School of Dentistry. Dr. Karlin pursued her specialty training at 
New York University and Bellevue Hospital Center, earning a certificate in 
Pediatric Dentistry. Dr. Karlin is a member of the American Academy of Pediatric 

Dentistry, the American Dental Association, and the Arizona Dental Association. Dr. Karlin is a 
nationally invited speaker on the subject of nutrition and oral health. She is the primary author of 
“Dental and Oral Considerations in Pediatric Celiac Disease” published in J Dent Child, May 2016 
and has contributed to other resources. Sara is co-author for a variety of 2022 and 2023 online 
continuing education courses for oral healthcare providers.

Email: sarakarlin4@gmail.com

Ellen Karlin, MMSc, RDN, LDN, FADA
Ellen Karlin is a nutrition consultant with vast personal and professional 
knowledge in nutrition, food allergy and dental health. She has been a nutrition 
consultant to dental healthcare professionals in Owings Mills, Maryland for over 
30 years. She has also been a nutrition consultant at the Comprehensive Asthma 
and Allergy Center for the past 32 years. Ellen holds a Master of Medical Science 
degree in nutrition education from Emory University. She is a fellow of the 
Academy of Nutrition and Dietetics (ADA), a member of Food Allergy Awareness 

and Education, and serves as a volunteer for these organizations. A nationally recognized speaker, 
she has delivered numerous webinars and nutrition lectures at healthcare conferences. She was 
the co-author of “Dental and Oral Considerations in Pediatric Celiac Disease” published in J Dent 
Child, May 2016. Ellen has contributed to a variety of other resources, including “Trendy Diets and 
Oral Health” published in Access Journal, December, 2019. Ellen has also co-authored several 2022 
and 2023 online continuing education courses for oral healthcare providers.

Email: karlinellen@gmail.com


