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Abstract

The main purpose of this review is to present an overview in prevention of dental caries in children and
adolescents and the relationship with nutrition. The role of nutrition on avoiding dental caries (DC) in children
is examined in this systematic review, which highlights the disease's complex character. It emphasized how
crucial it is to cut back on sugar consumption and how complex relationships exist between oral health (OHT),
nutrition, and other variables when developing preventative measures. Using the PICO framework and PRISMA
recommendations, this study investigated how nutrition affects the prevention of DC in children. A thorough
search turned up 12 pertinent studies that fitted the inclusion requirements. The results demonstrated the
relationship between diet and the epidemiology, pathophysiology, and management approaches of DC. A
balanced, low-sugar diet is crucial, as this systematic study emphasized the link between DH and children's
frequency of DC. In an effort to address gaps in vulnerable populations, comprehensive solutions advocating for
community-based treatments and legislative changes are put forth to enhance nutrition and OHT.
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Introduction

Dental caries (DC) is a complex disorder that is impacted
by a range of variables, such as environmental, behav-
ioral, psychological, and biological aspects. It is described
as a non-communicable disease that is diet-modulated,
biofilm-mediated, and causes a progressive loss of min-
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decreasing the pH of the saliva, which promotes the
development of DC [10-12].

DC in childhood remains one of the most prevalent
chronic diseases worldwide [13-16].

While DC can impact individuals throughout their
lifespan, children are particularly vulnerable due to fac-
tors such as dietary habits (DH), oral hygiene (OH) prac-
tices and the developmental stage of their teeth [17-19].
Early childhood caries (ECC) is characterized by the early
onset and quick advancement of DC in young children,
which frequently results in significant damage to perma-
nent teeth [20-22]. According to epidemiological defini-
tions, any primary tooth in a kid under six years old that
has one or more decaying, missing, or filled surfaces is
diagnosed with ECC [1, 23-26].

The WHO identifies DC as a significant public health
challenge, focusing the work on the tendency of increas-
ing sugar intakes [27-30]. The frequency of DC in
children is still a worry despite improvements in preven-
tative measures and dental care, as it can have a nega-
tive impact on oral health (OHT), general wellbeing, and
quality of life [31-34].

The development and maintenance of OHT are sig-
nificantly influenced by nutrition, which has a direct and
indirect impact on a person's susceptibility to DC [35-37].
Oral microbiota, host factors, and nutritional factors
interact to create a complicated etiology of DC in children
[27, 38-40]. Comprehending the complex correlation
between dental health and nutrition is crucial for execut-
ing efficacious preventative strategies and advocating for
ideal OH habits among younger demographics [41-45].

Limiting sugar intake plays a significant influence in
avoiding DC, underscoring the importance of doing so
[46-48]. Research suggests that there is still a chance of
cavities even with fluoride's preventive benefits, high-
lighting the significance of sugar reduction initiatives and
evaluation techniques to improve OHT and lessen the
burden of dental illness [49-52].

For children to grow and develop as physically and cog-
nitively as possible, a balanced diet is crucial [53-55].
This can lower the risk of several non-communicable
diseases, such as diabetes, obesity, cardiovascular dis-
ease, some malignancies, and OHT issues. The Austra-
lian Dietary Guidelines advise against giving children
who are 12 months old or younger more than one item
per day from the five "core" food groups (fruit, vegetables,
and legumes, meat and alternatives, cereals, dairy prod-
ucts, and substitutes) and to drink lots of water [56—58].
Discretionary foods that are high in calories and low in
nutrients, like soda, cakes, and biscuits, should be con-
sumed in moderation [59-61]. According to current
studies, a diet high in discretionary foods and beverages
while a child is young is linked to a higher risk of obesity
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and DC. Maintaining a healthy mouth requires not only
diet but also the development of appropriate OH prac-
tices early in life [62—64]. Early indications of DC have
been observed in infants as early as six—twelve months
of age, and current statistics reveal that children with
age between five to six had at least one decaying tooth,
despite the condition being mainly preventable [65-67].

DC have a detrimental effect on children's growth and
nutritional status [68-70].

Some research identified a link between DC and under-
weight, poor height for age, and failure to thrive, while
other investigations discovered a link between DC and
overweight [71-74].

Research from low- and middle-income countries,
where DC severity is prevalent, is the main source of evi-
dence for a connection between DC and underweight
[75-79]. Significantly lower Body Mass Index (BMI) for
their age were found in children with high DC levels in
both their primary and permanent dentition, and treat-
ing badly decaying teeth has been linked to a higher rate
of weight gain [80—84]. A counterargument is that under-
nutrition chronic malnourishment has been linked to
irregularities in dental growth, such as hypoplasia and
delayed primary tooth eruption [85-89]. For example, in
Southeast Asia, DC prevalence among six years old chil-
dren ranges from 79 to 98%, making it one of the highest
worldwide [90-92].

The aim of this systematic review was to analyze the
available data from multiple sources to investigate the
impact of nutrition in preventing DC in children.

Materials and Methods

PICO question

The PICO approach is rather used to evaluate the effect
of an intervention on a specific condition, in this case the
relationship between nutrition and prevention of DC.

In children and adolescents (P), do specific dietary pat-
terns or nutritional interventions (I), compared to no
intervention or standard dietary habits (C), reduce the
incidence or progression of DC (O)?

(Population: In children and adolescents; Intervention:
specific dietary patterns or nutritional interventions; Com-
parison: no intervention or standard dietary habits; Out-
come: reduction of the incidence or progression of DC).

Protocol and registration

Our search was performed following the method of
Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) [93] guidelines and registered
in the International Prospective Register of Systematic
Review Registry guidelines and registered in the Interna-
tional Prospective Register of Systematic Review Registry
guidelines (PROSPERO ID: CRD420250541451).
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Search processing

The electronic databases PubMed, Scopus and Web of
Science were searched to find papers that matched our
topic dating from 1 January 2014, up to 15 March 2024.
The Medical Subject Headings (MESH) terms entered
in search engines were: “dental caries” AND “nutrition”
AND “prevention” (Table 1).

Inclusion and exclusion criteria
The inclusion criteria were the following: (1) English-
language; (2) any type of observational study, i.e., ret-
rospective cohort, prospective cohort, case—control,
cross-sectional, and randomized controlled trials (RCT);
(3) open access; (4) articles concerning the association
between nutrition and prevention of DC (5) only human
subjects with an age between one to 18 years and of any
gender.

The exclusion criteria were the following: (1) other lan-
guages except English; (2) reviews and meta-analysis; (3)
off-topic articles; (4) animal models; (5) in vitro studies.

Data processing

The reviewers (A.F, S.C. and C.C.) screened the records
according to the inclusion and exclusion criteria. Doubts
have been resolved by consulting the senior reviewer
(EL). The selected articles were downloaded into
Mendeley.

Results

Study selection and characteristics

A total of 676 records were identified using the keywords
“nutrition” AND “prevention” AND “dental caries” When
applicable, the automatic filters entered were only in Eng-
lish, only clinical studies, only humans, no reviews, free
full text. The consulted databases were Pubmed (329),
Scopus (162) and Web of Science (185).

During the phase of screening, the inclusion and exclu-
sion criteria were applied based on the analysis of the
title and the abstract. Only studies that focused the asso-
ciation between nutrition and prevention of DC were
included, as regards epidemiology, pathogenesis and
treatment.

After screening, 151 duplicated articles were excluded.
Then 343 articles were excluded by the analysis of title
and abstract, leading to 68 records assessed for eligibility.

Table 1 Articles screening strategy
Articles screening KEYWORDS: A: “dental caries”; B: “nutrition”; C:
strategy “prevention”
Boolean Indicators:"A" AND “B" AND “C"
Timespan: from January 1, 2014 to March, 2024

Electronic Databases: Pubmed, Scopus and
Web of Science
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After eligibility, 12 studies (Table 2) were included in the
final analysis. The process is summarized in Fig. 1.

Quality assessment and risk of bias of included articles
The risk of bias in the included studies is reported in
Table 3.

Regarding the bias due to confounding (D1) most stud-
ies had some concerns. The bias arising from measure-
ment (D2) is a parameter with mostly some concerns and
low risk of bias. Many studies had high risk of bias due
to bias in selection of participants (D3). Bias due to post
exposure (D4) could not be very precisely calculated due
to high heterogeneity, but had a majority of low risk and
some concerns. The bias due to missing data (D5) had
mainly some concerns and low risk. Bias arising from
measurement of the outcome (D6) was low. Bias in the
selection of the reported results (D7) was low in more
than half of the studies. The final results (Overall) showed
that six studies have low risk of bias, five have some con-
cerns and only one has high risk of bias [106].

Discussion

Nutrition

Van Meijeren-van Lunteren A.W. et al., in a cross-sec-
tional study, demonstrated that adherence to dietary rec-
ommendations is associated with a reduced risk of severe
dental caries (DC). Their results emphasized the value of
a balanced eating pattern low in processed and sugar-rich
products, in combination with appropriate oral hygiene
(OH) measures such as toothbrushing and regular den-
tal visits. Socioeconomic and ethnic factors were found
to strongly influence both diet and oral health outcomes,
with children from disadvantaged settings being more
exposed to disease due to limited access to nutrient-rich
foods and professional care. Expanding preventive dental
services, together with educational and policy initiatives,
could therefore substantially contribute to lowering car-
ies prevalence [104].

In a study of Chinese children aged 2-5, Wang X. et al.
highlighted the link between diet quality and early child-
hood caries (ECC). Children diagnosed with ECC and
severe ECC were more likely to consume unbalanced
diets, characterized by excess intake of grains, limited
food variety, and poor consumption of vegetables. Such
nutritional imbalance not only increased susceptibility to
ECC but also raised concerns regarding general health.
Interestingly, refined grains were associated with a higher
caries risk, while whole grains provided protective ben-
efits due to their nutritional density. Vegetables appeared
to have an independent protective role—likely related to
their fiber content and cleansing effect on teeth—whereas
fruit intake showed no significant association. A diverse
and balanced diet was thus considered essential for
both oral and systemic health. The authors stressed the
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Au- Type of Sample size Aim Materials and methods Outcomes
thors  study and age
and
years
Ab- Cross- 369 The aim of this study Socio-demographic data, OH measures  The research revealed that factors such as
bass sectional  three-18yo  was to assess the and DH for children were recorded. age, gender, socioeconomic status, and
MMS.  study prevalence of DC Dental status was analyzed using dmft  parental education had notable cor-
etal, among Egyptian chil- and relations with the DC indices in Egyptian
2019 dren and adolescentsin - DMFT index children. The regularity of tooth brushing
[94] correlation with age, by parents and children was linked to lower
gender, BMI, socioeco- caries rates
nomic status, parental
education, biological risk
factors and DH
Almasi  Cross- 698 The aim of this study The study was based on the data ob- The article underscored the significance of
A.et  sectional  10-12yo was to assess the tained from the questionnaire contain-  maintaining a balanced diet and practicing
al,, study associations between ing information on nutritional habits good OH to decrease the risk of severe DC,
2015 nutrition and DC in and the outcome of DMFT index. The especially among disadvantaged children.
[95] permanent dentition association between predictors and DC It highlighted that implementing effective
among schoolchildren  was modeled using the Zero In-flated  interventions, including education and pol-
Generalized Poisson regression model  icy modifications, was essential to fostering
healthier DH and enhancing overall OHT
Choi Cross- Undefined This study aimed to SNAP participation and dietary data of ~ Restricting sugary drink purchases within
SE sectional  total sample identify the impact children SNAP was projected to lead to a consid-
etal,  study two-18yo of restricting sugar- (aged 2—19 years) in the National erable reduction in daily consumption,
2021 sweetened bever- Health and Nutrition Examination which would have resulted in a substantial
[96] age purchases with Survey (2009—-2016) decrease in both BMI and obesity rates.
Supplemental Nutrition  Microsimulation model was con- Additionally, substituting sugary drinks
Assistence Program structed to assess expected changes of ~ with healthier options such as fruit juice or
(SNAP) benefits on 2019 US milk could have further enhanced these
children’s consumption  children over a 10-year period benefits
and health
Doi- Obser- 100 children, It assessed the food hab- It was observed the food habits of chil-  The study emphasized that children had
chi- vational six-12 years itsin healthy children dren aged 6 to 12 years and assessed imbalanced diets, lacking protective foods
noval. cross-sec- old aged 6to 12yearsand  their OHT risk profile based on their like milk and fruits while consuming excess
etal, ftional their effect on the chil-  dietary intake and DMFT index values meat and sugary items, increasing the risk
2015 study dren's OHT risk profile of DC
[971]
Khanh  Cross- Children [t examined the connec- Five kindergartens and preschools in Decreased weight and BMI were linked
LN sectional  one-sixyears tions between oral pain, Ho Chi Minh City and Da Nang yielded  to the severity of ECC. Significantly lower
etal, analysis ECC, and nutritional a total of 593 parent-child pairs for height-for-age, weight-for-age, and BMI-
2015 status in kids ages one  recruitment. In addition to children for-age z-scores were associated with the
[98] to six receiving dental exams and anthropo-  presence of pulp-involved caries. Lower
metric assessments, parents answered  BMI-for-age z-scores were associated with
surveys regarding their children's eating  mouth pain
habits, OH routines, and experiences
with mouth pain
ParkS. Longitudi- 1274 [tinvestigated the asso-  Data from the 2005-2007 Infant Feed-  The study found that frequent intake of
etal, nalcohort Sixyearsold ciation between sugar-  ing Practices Study Il and the 2012 sugary drinks during the 10-12 month
2015 study sweetened beverage Follow-up Study at six years of age were period significantly increased the likelihood
[99] (SSB) intake during utilized of having DC, while any sugary drink intake
infancy and the preva- ~ Maternal-reported SSB intakes during or the timing of introduction did not show
lence of DC by age six infancy, and average frequency of SSB  a significant association
intake during 10-12 months of age
Pit- Obser- 915-996 This study examined Participants from the Munich study cen- The study showed a significant increase
chika  vational 10-15y0 whether sugar-sweet- tre of two birth cohorts with data on in DC burden and sugar-sweetened drink
V. et cohort ened drinks intake is non-cavited caries lesions, caries experi- consumption from the 10-year to the
al, study associated with higher  ence DMFT index, overall caries burden  15-year follow-up. Higher sugar intake
2020 caries experience in 10-  DMFT+and non-cavited caries lesions,  was linked to more caries at the 10-year
[100] and 15-year-olds and sugar-sweetened drinks intake follow-up, but this association was less

pronounced by the 15-year follow-up
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Au- Type of Sample size Aim Materials and methods Outcomes

thors study and age

and

years

Sokal-  Cross- 1,575 chil- [t investigated the The study explored the link between Children had reported high rates of junk

Gutier- sectional dren, birth- relationship between ECC and malnutrition in a rural Ecuador- food consumption, ECC, oral pain, and

rezK.  study age six ECC and malnutrition ian community, involving a preventive  stunting. A two-year intervention that

etal, in a community setting,  OHT and nutrition intervention included education and dental care signifi-

2016 focusing on a preven- cantly reduced caries and malnutrition

[101] tive OHT and nutrition

intervention

Suder-  Cross- 60 This study aimed to find ~ Semi-structured and self-administered  The study found that preschool children

sana-  sectional  two-five the relationship of nu-  questionnaires were used to assess the  in Riyadh with poor nutritional status

dasK.  study years old tritional statusand OH ~ demographic and diet related data. and inadequate oral hygiene practices

etal, practices on Dmft scores  Anthropometric measurements of the  had higher Decayed Missing Filled (Dmft)

2023 of preschool children preschoolers were taken following scores, indicating more severe DC. It was

[102] universally accepted protocols observed that high sugar consumption,
prevalent among children in this region,
significantly contributed to the increased
incidence of DC

Tsang  Cross- 836 children It assessed the nutrition  In order to evaluate OHT and nutrition, ~ Urban areas had higher rates of DC and

C.et  sectional  sixmonths-  and OHT of children and interviews and dental exams were junk food consumption. There had been

al, study six yearsold  their families in ruraland made in both urban and rural parts of ~ a correlation between maternal and child

2019 urban Nepal Nepal nutrition, with indicators of starvation and

[103] tooth decay being particularly associated
in rural areas

van Cross-sec- 2,911 It investigated the The study was conducted using Higher adherence to Dutch dietary guide-

Mei-  tional ob-  children, association between data from the Generation R Study in lines at age eight was associated with a

jeren-  servational eight-13years adherence to Dutch Rotterdam, Netherlands, focusing on lower risk of developing DC by age 13

van study dietary guidelinesand  dietary intake and DC. Dietary intake

Lun- DC among children was assessed at age eight using a food

teren frequency questionnaires and DC at age

AW et 13 using intra-oral photographs

al,

2023

[104]

Wang  Cross- 150 children,  The aim of the study Diet quality was assessed using the Children with DC had less supervision in

Xetal, sectional  two-five was to investigate the Dietary balance index for childrenand  toothbrushing. Dietary analysis showed

2022 study years old association between was performed to assess the association excessive grain intake and limited food

[105] diet quality and ECC between diet quality indicators and diversity. Grains intake increased DC risk,

(ECC) among two- to
five-year-old Chinese
children

ECC risk

while vegetables intake showed a protec-
tive effect

Incidence of caries

importance of early nutrition education to counteract car-
ies risk, recommending further research and community-
based interventions to reinforce healthy food habits [105].

Almasi A. et al, in a cross-sectional analysis of school-
aged children, reported that girls were more frequently
affected by DC compared to boys, suggesting that pre-
vention strategies may need to consider gender-related
differences. Regular consumption of sugary beverages
and snacks emerged as a major contributor to DC preva-
lence. School-based initiatives—such as restricting access
to cariogenic foods, integrating oral health education
into curricula, and raising awareness among parents and
teachers—proved to be effective in reducing risk. Overall,
the study reinforced the importance of nutritional habits
in shaping oral health outcomes [95].

The relationship between diet, oral health, and overall
development has been widely documented, especially
among underserved groups. In Ecuador, Sokal-Gutierrez K.
et al. studied indigenous children and found that both car-
ies and malnutrition were highly prevalent. A community-
driven program integrating oral health promotion with
maternal and child health services significantly reduced
both conditions, particularly when initiated early. These
findings support the adoption of holistic, community-level
interventions to tackle oral health disparities [101].
Policy-driven measures may also be effective. Choi S.E.
et al. evaluated the potential consequences of restrict-
ing the purchase of sugary beverages with Supplemen-
tal Nutrition Assistance Program (SNAP) benefits in the
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Fig. 1 PRISMA [93]

United States. Their projections suggested that such limi-
tations could reduce consumption of sugar-sweetened
drinks, improve dietary choices, and consequently lower
the risk of caries and obesity, particularly in children
from low-income families [96].

Tsang C. et al. focused on urban and rural differences,
reporting that children living in cities had easier access
to unhealthy foods. Although many mothers recognized
the harmful effect of sugar on teeth, awareness of other
dietary risks was limited. Caries severity was strongly
linked to the intake of unhealthy snacks, especially in
urban environments. The authors recommended expand-
ing maternal education programs as part of maternal-
child health services to increase awareness and improve
dietary practices [103].

Recommendations

Doichinova L. et al. described the high prevalence of
unbalanced diets in children and their direct contribution
to caries risk. They stressed the responsibility of dental
professionals in encouraging healthier eating, while also
emphasizing the need for large-scale public health initia-
tives aimed at shaping children’s dietary patterns [97].

Page 6 of 11

Records after duplicates removed
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Off topic
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In Vietnam, Khanh L.N. et al. explored the relationship
between poor OH, malnutrition, and diet. Their model
suggested that untreated caries and oral pain can aggra-
vate malnutrition, underlining the importance of inte-
grated family-based strategies addressing both nutrition
and oral hygiene [98].

A study by Sudersanadas K. et al. assessed preschool-
ers’ nutritional status, oral health, and caries prevalence
through dmft scores and anthropometric measurements.
They observed trends of malnutrition emerging in later
preschool years and suggested a potential connection
with higher dmft values. Although BMI and nutrient sup-
plementation did not show significant correlations with
caries, routine dental check-ups consistently appeared
protective [102].

Abbass M.M.S. et al. investigated Egyptian children
and adolescents, reporting a caries prevalence of 74%.
The study found that dental decay was associated with
age and specific dietary habits, while higher parental edu-
cation, socioeconomic status, and brushing frequency
were protective. These findings highlighted the multi-
factorial origins of caries, shaped by both behavioral and
socioeconomic determinants [94].
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D7: Bias in Selection of the Reported Result

Authors (year) D1 D2 D3 D4 D5 D6 D7 Overall
Abbass M.M.S.

etal. (2019) [94] . @ @ . . . . .
Almasi A. et al.

(2016)95) ©|0 @ ® 0 & | & o
Choi S.E. et al.

P © ®© © © © © & o
Doichinova L. et

al. (2015) [97] ® @ ® @ | @® ® ®
Khanh L.N. et al.

2015) (98] ® ® © © & & @
Park S. et al.

P © |6 & @ | @ 0| @ |O
Pitchika V. et al.

(20200 [100] ® ©  ® O |60|6|6 |6
Sokal-Gutierrez

Ketsh01) ' @ @ @ O ©® @ @ | @
[101]

Sudersanadas K.

etal. (2023) ® el } ® ® e ® ®
[102]

Tsang C. et al.

(2019 (103 ©@ 06 ®  ©6|0| |06 |6
van-Meijeren-van

Lunteren A.W. et @ ’ . . ® @ @ @
al. (2023) [104]

Wang X. et al.

ctel e @ |lo @ | @ | @ | @
Domains:

D1: Bias due to confounding.

D2: Bias arising from measurement of the @ Very High

exposure.

D3: Bias in selection of participants into the @® High

study

(or into the analysis). ® Some Concerns

D4: Bias due to post-exposure interventions.

D5: Bias due to missing data. . Low

D6: Bias arising from measurement of the

outcome. @ No information
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A longitudinal U.S. study by Park S. et al. showed that
nearly 40% of six-year-olds had dental caries, with early
sugar-sweetened beverage consumption identified as a key
risk factor. The authors recommended focusing preventive
strategies on limiting such drinks during infancy [99].

Pitchika V. et al. analyzed caries development in relation
to SSB intake in 10- and 15-year-olds. While consumption
was clearly linked to caries at age 10, this relationship was
less evident by age 15, despite higher overall consump-
tion and caries burden. These results suggest that preven-
tive education targeting children and caregivers should be
implemented early to achieve lasting benefits [100].

Protective food groups

Several food groups have been consistently associated
with a protective effect against dental caries. Dairy prod-
ucts, including milk, yogurt, and cheese, represent one of
the most important sources of calcium and phosphate,
which are essential for enamel remineralization. Casein
proteins and the stimulation of salivary flow induced by
cheese consumption further contribute to plaque pH
buffering and protection against demineralization. In
addition, high-fiber fruits and vegetables play a dual role:
mechanically, by promoting mastication and salivary
stimulation, and nutritionally, by supplying vitamins and
micronutrients that support gingival and dental health.
Whole grains, when compared to refined counterparts,
provide fiber, minerals, and antioxidants, reducing their
cariogenic potential while improving overall diet qual-
ity. Other food categories such as legumes, nuts, and
polyphenol-rich products (e.g., tea, cocoa) have also been
linked to antibacterial and anti-inflammatory effects in
the oral environment. Collectively, these findings suggest
that the promotion of foods with protective properties
should complement the reduction of free sugar intake in
caries-preventive strategies [96—100].

Socioeconomic implications

Socioeconomic status is a critical determinant of both
dietary behavior and oral health outcomes. Children
from lower-income families are more frequently exposed
to low-cost, energy-dense, and sugar-rich products,
while facing structural barriers in accessing preventive
dental services and oral hygiene resources. These condi-
tions result in a disproportionate burden of dental car-
ies among socially disadvantaged groups, perpetuating
health inequalities. Parental education and health literacy
further modulate this relationship, as families with higher
educational attainment tend to adopt healthier feed-
ing practices and more effective oral hygiene routines
[95]. Conversely, limited awareness of nutritional and
oral health principles is associated with frequent con-
sumption of sugar-sweetened beverages and processed
foods. Systematic evidence indicates that interventions



Dipalma et al. BMC Oral Health (2026) 26:495

targeting these disparities must operate on multiple lev-
els: public health campaigns adapted to vulnerable popu-
lations, school-based initiatives integrating nutrition and
oral health promotion, and policy strategies aimed at
improving accessibility to healthy foods while reducing
exposure to cariogenic products. Addressing socioeco-
nomic inequalities is therefore fundamental to achieving
equitable improvements in oral health [104—106].

Dietary protective factors

The relationship between body mass index (BMI) and den-
tal caries is multifactorial and has been reported with vari-
able patterns. Overweight and obese children may have a
higher caries prevalence due to increased intake of cario-
genic foods and beverages associated with excessive caloric
consumption. Conversely, underweight children may also
exhibit elevated caries risk, potentially as a consequence
of nutritional deficiencies that compromise enamel qual-
ity, salivary function, and immune defense mechanisms.
This dual vulnerability suggests that both extremes of BMI
can negatively influence oral health. In addition, untreated
caries and associated pain may interfere with food intake,
leading to alterations in nutritional status and growth.
Evidence therefore supports a bidirectional association
between BMI and caries, in which diet quality and nutri-
tional balance play central roles. Preventive strategies
should integrate dental health with broader nutritional and
pediatric care, promoting balanced diets that support both
healthy weight trajectories and caries prevention. Includ-
ing BMI monitoring within oral health assessments may
allow for more comprehensive identification of at-risk chil-
dren and better targeted interventions [101-103].

Conclusion
Food practices and the frequency of DC in children
were positively correlated, according to the systematic
research. It called for a well-balanced diet low in pro-
cessed sugars to reduce the incidence of severe DC and
highlights the crucial impact dietary recommendations
play in this regard. Furthermore, the analysis underscored
the relationship between poor diet quality (character-
ized by an abundance of refined grains and sugary foods)
and an increased risk of DC, especially in populations
that already most vulnerable. As a potential approach to
improving nutritional status and dental health in margin-
alized populations, community-based interventions are
incorporated into mother—child health programs.
Reducing the prevalence of DC and changing children's
eating habits were achievable goals of policy interven-
tions like banning the purchase of sugary drinks with
SNAP benefits, particularly for low-income house-
holds. Promoting dental hygiene habits and establishing
healthy eating habits in kids, parents, and other caregiv-
ers is greatly aided by education. It was clear that one of
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the best ways to equip people with the information and
resources they need for preventative care was to incorpo-
rate OHT education into curricula in schools and mater-
nal-child health services.

Essentially, the review highlighted the intricate relation-
ship that exists between OHT, nutrition, and children's
general well-being. It advocated for comprehensive strat-
egies that target dietary inequalities and encourage early
dental care to successfully prevent DC and reduce related
health concerns, especially for poor groups. To confirm
these results and create customized caries prevention
strategies, further studies are needed to investigate the role
of nutrition in prevention of DC, with a special emphasis
on underprivileged and early childhood populations.

The main limitations of the article are: the study
included only 12 selected studies, which may not fully
represent the global population. The inclusion criteria also
focused on English-language and open-access studies,
potentially excluding relevant research in other languages
or paywall-protected journals. Many of the included
studies were cross-sectional, which limits the ability to
establish causal relationships between nutrition and DC.
Longitudinal studies would be more effective in under-
standing causality. The included studies varied widely in
design, sample size and methodologies, making it difficult
to draw consistent conclusions. This heterogeneity may
lead to difficulties in comparing and synthesizing results.
Studies did not uniformly take into account the different
socioeconomic and cultural contexts that may influence
DH and dental health. This variation may affect the appli-
cability of the results to different populations. There is a
risk of selection bias due to dependence on specific data-
bases (PubMed, Scopus, Web of Science) and the use of
automated filters. Furthermore, the use of self-reported
DH in some studies may introduce recall bias. The focus
on children between the ages of one and 18 years may
overlook important dietary and oral health factors rel-
evant to other age groups, such as children under one
year and adults, which could provide a more complete
understanding of the problem. The study focused mainly
on nutrition and did not explore in depth other preven-
tive measures, such as the use of fluoride, dental sealants
and oral hygiene practices, which also play a significant
role in the prevention of DC. The study did not provide
sufficient long-term data on the sustainability of dietary
interventions and their impact on DC over time. Long-
term studies are needed to understand the lasting effects
of dietary changes. Different studies used different meth-
ods to assess dietary intake and quality, which may lead
to inconsistencies in data interpretation and results. The
practical implementation of dietary interventions and
ethical considerations of restricting certain foods in vul-
nerable populations were not adequately addressed, which
may limit the feasibility of proposed recommendations.



Dipalma et al. BMC Oral Health (2026) 26:495

Abbreviations

BMI Body Mass Index

DC Dental Caries

DH Dietary Habits

Dmft Decay Missing Filled Teeth primary dentition

DMFT  Decay Missing Filled Teeth permanent dentition
ECC Early Childhood Caries
OH Oral Hygiene

OHT Oral Health

PICO Population, Intervention, Comparison, Outcome
S-ECC  Severe Early Childhood Caries

SNAP Supplemental Nutrition Assistance Program

SSB Sugar-Sweetened Beverage
WHO World Health Organization

Authors’ contributions

Conceptualization, G.D, Fl, AM., ADI, AF, S.C.and C.C; methodology, Fl.,
G.D, AMI, AD.I, FCT, AP, AF,S.C.and CC; software, AF, S.C.and CC;
validation, ., A.F, S.C; formal analysis, A.F, S.C.and C.C; resources, AF, S.C.and
C.C, data curation, AF, S.C.and C.C; writing—original draft preparation, A.F,
S.C.and C.C,; writing—review and editing, A.F, S.C, C.C. and Fl, visualization,
G.D. and Fl; supervision, G.D. and F.l.; project administration, F.l, A.D.l, AM.l.
and G.D. All authors have read and agreed to the published version of the
manuscript.

Funding
This research received no external funding.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 6 September 2024 / Accepted: 29 January 2026
Published online: 11 February 2026

References

1. Machiulskiene V, Campus G, Carvalho JC, Dige |, Ekstrand KR, Jablonski-
Momeni A, et al. Terminology of dental caries and dental caries management:
consensus report of a workshop organized by ORCA and cariology research
group of IADR. Caries Res. 2020;54:7-14. https://doi.org/10.1159/000503309.

2. lsacco CG, Ballini A, De Vito D, Nguyen KCD, Cantore S, Bottalico L, et al. Rebal-
ancing the oral microbiota as an efficient tool in endocrine, metabolic and
immune disorders. Endocr Metab Immune Disord Drug Targets. 2021;21:777-
84. https://doi.org/10.2174/1871530320666200729142504.

3. Saccomanno S, QuinziV, D’Andrea N, Albani A, Coceani Paskay L, Marzo G.
Traumatic events and Eagle syndrome: is there any correlation? A systematic
review. Healthcare. 2021. https://doi.org/10.3390/healthcare9070825.

4. QaziN, Pawar M, Padhly PP, Pawar V, D’Amico C, Nicita F, et al. Teledentistry:
evaluation of Instagram posts related to bruxism. Technol Health Care.
2023;31:1923-34. https//doi.org/10.3233/THC-220910.

5. Selwitz RH, Ismail Al, Pitts NB. Dental caries. Lancet. 2007,369:51-9. https://doi
.0rg/10.1016/50140-6736(07)60031-2.

6. Marsh PD. Microbial ecology of dental plaque and its significance in health
and disease. Adv Dent Res. 1994;8:263-71. https://doi.org/10.1177/08959374
940080022001.

7. Sheiham A, James WPT. Diet and Dental Caries. J Dent Res. 2015;94:1341-7.
https://doi.org/10.1177/0022034515590377.

8. Chen X, Daliri EBM, Kim N, Kim JR, Yoo D, Oh DH. Microbial etiology and
prevention of dental caries: exploiting natural products to inhibit cariogenic
biofilms. Pathogens. 2020;9:569. https://doi.org/10.3390/pathogens9070569.

9. Goldoni R, Dolci C, Boccalari E, Inchingolo F, Paghi A, Strambini L, et al.
Salivary biomarkers of neurodegenerative and demyelinating diseases and

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

Page 9 of 11

biosensors for their detection. Ageing Res Rev. 2022,76:101587. https://doi.or
9/10.1016/j.ar.2022.101587.

LanteriV, Cossellu G, Farronato M, Ugolini A, Leonardi R, Rusconi F, et al.
Assessment of the stability of the palatal rugae in a 3D-3D superimposition
technique following slow maxillary expansion (SME). Sci Rep. 2020;10:2676.
https://doi.org/10.1038/541598-020-59637-5.

Que G. Hou W [Epidemiological investigation on deciduous dental caries
among children aged 2 approximately 4 years of Kaifu district in Changsha
cityl. Zhong Nan Da Xue Xue Bao Yi Xue Ban. 2009;34:76-80.

Ruottinen S, Karjalainen S, Pienihdkkinen K, Lagstrom H, Niinikoski H, Sal-
minen M, et al. Sucrose intake since infancy and dental health in 10-year-old
children. Caries Res. 2004;38:142-8. https://doi.org/10.1159/000075938.
Kirthiga M, Murugan M, Saikia A, Kirubakaran R. Risk factors for early child-
hood caries: a systematic review and meta-analysis of case control and
cohort studies. Pediatr Dent. 2019;41:95-112.

Kemparaj U, Chavan S, Shetty NL. Caries risk assessment among school
children in Davangere city using cariogram. Int J Prev Med. 2014;5:664-71.
Malcangi G, Inchingolo AD, Patano A, Coloccia G, Ceci S, Garibaldi M, et

al. Impacted central incisors in the upper jaw in an adolescent patient:
Orthodontic-surgical treatment—a case report. Appl Sci. 2022;12(5):2657.
https://doi.org/10.3390/app12052657.

Brambilla E, Locarno S, Gallo S, Orsini F, Pini C, Farronato M, et al. Poloxamer-
based hydrogel as drug delivery system: how polymeric excipients influence
the chemical-physical properties. Polymers. 2022;14:3624. https://doi.org/10.
3390/polym14173624.

Anil' S, Anand PS. Early childhood caries: prevalence, risk factors, and preven-
tion. Front Pediatr. 2017;5. https://doi.org/10.3389/fped.2017.00157.
Inchingolo AD, Ceci S, Patano A, Inchingolo AM, Montenegro V, Di Pede C,

et al. Elastodontic therapy of hyperdivergent class Il patients using AMCOP®
devices: a retrospective study. Appl Sci. 2022;12:3259. https://doi.org/10.3390
/app12073259.

Grassi FR, Ciccolella F, D'Apolito G, Papa F, luso A, Salzo AE, et al. Effect of low-
level laser irradiation on osteoblast proliferation and bone formation. J Biol
Regul Homeost Agents. 2011;25:603-14.

Maspero C, Gaffuri F, Castro 10, Lanteri V, Ugolini A, Farronato M. Correlation
between dental vestibular-palatal inclination and alveolar bone remodeling
after orthodontic treatment: a CBCT analysis. Materials. 2019;12:4225. https://
doi.org/10.3390/ma12244225.

Kumarihamy SL, Subasinghe LD, Jayasekara P, Kularatna SM, Palipana PD. The
prevalence of early childhood caries in 1-2 yrs olds in a semi-urban area of Sri
Lanka. BMC Res Notes. 2011,4:336. https://doi.org/10.1186/1756-0500-4-336.
Wamani H, Astram AN, Peterson S, Tylleskar T, Tumwine JK. Infant and young
child feeding in western Uganda: knowledge, practices and socio-economic
correlates. J Trop Pediatr. 2005;51:356-61. https://doi.org/10.1093/tropej/fmi048.
Ballini A, Cantore S, Signorini L, Saini R, Scacco S, Gnoni A, et al. Efficacy of sea
salt-based mouthwash and Xylitol in improving oral hygiene among adoles-
cent population: a pilot study. Int J Environ Res Public Health. 2020;18:44.
https://doi.org/10.3390/ijerph18010044.

Rapone B, Inchingolo AD, Trasarti S, Ferrara E, Qorri E, Mancini A, et al. Long-
term outcomes of implants placed in maxillary sinus floor augmentation
with porous fluorohydroxyapatite (Algipore® FRIOS®) in comparison with
anorganic bovine bone (Bio-Oss®) and platelet rich plasma (PRP): a retrospec-
tive study. J Clin Med. 2022;11:2491. https://doi.org/10.3390/jcm11092491.
Maspero C, Abate A, Cavagnetto D, Fama A, Stabilini A, Farronato G, et al.
Operculectomy and spontaneous eruption of impacted second molars: a
retrospective study. J Biol Regul Homeost Agents. 2019;33:1909-12. https://d
0i.0rg/10.23812/19-302-L.

Scardina GA, Messina P. Good oral health and diet. J Biomed Biotechnol.
2012;2012:1-8. https://doi.org/10.1155/2012/720692.

Guideline: Sugars intake for adults and children. 2015.

Inchingolo A, Patano A, Coloccia G, Ceci S, Inchingolo A, Marinelli G, et al.
Treatment of class Il malocclusion and anterior crossbite with aligners: a case
report. Medicina (B Aires). 2022;58:603. https://doi.org/10.3390/medicina5805
0603.

Bavetta G, Bavetta G, Randazzo V, Cavataio A, Paderni C, Grassia V, et al. A
retrospective study on insertion torque and implant stability quotient (ISQ)

as stability parameters for immediate loading of implants in fresh extraction
sockets. Biomed Res Int. 2019;2019:1-10. https://doi.org/10.1155/2019/9720419.
Farronato M, Baselli G, Baldini B, Favia G, Tartaglia GM. 3D cephalometric
normality range: auto contractive maps (ACM) analysis in selected Caucasian
skeletal class | age groups. Bioengineering. 2022. https://doi.org/10.3390/bio
engineering9050216.


https://doi.org/10.1159/000503309
https://doi.org/10.2174/1871530320666200729142504
https://doi.org/10.3390/healthcare9070825
https://doi.org/10.3233/THC-220910
https://doi.org/10.1016/S0140-6736(07)60031-2
https://doi.org/10.1016/S0140-6736(07)60031-2
https://doi.org/10.1177/08959374940080022001
https://doi.org/10.1177/08959374940080022001
https://doi.org/10.1177/0022034515590377
https://doi.org/10.3390/pathogens9070569
https://doi.org/10.1016/j.arr.2022.101587
https://doi.org/10.1016/j.arr.2022.101587
https://doi.org/10.1038/s41598-020-59637-5
https://doi.org/10.1038/s41598-020-59637-5
https://doi.org/10.1159/000075938
https://doi.org/10.3390/app12052657
https://doi.org/10.3390/app12052657
https://doi.org/10.3390/polym14173624
https://doi.org/10.3390/polym14173624
https://doi.org/10.3389/fped.2017.00157
https://doi.org/10.3390/app12073259
https://doi.org/10.3390/app12073259
https://doi.org/10.3390/ma12244225
https://doi.org/10.3390/ma12244225
https://doi.org/10.1186/1756-0500-4-336
https://doi.org/10.1093/tropej/fmi048
https://doi.org/10.3390/ijerph18010044
https://doi.org/10.3390/ijerph18010044
https://doi.org/10.3390/jcm11092491
https://doi.org/10.23812/19-302-L
https://doi.org/10.23812/19-302-L
https://doi.org/10.1155/2012/720692
https://doi.org/10.3390/medicina58050603
https://doi.org/10.3390/medicina58050603
https://doi.org/10.1155/2019/9720419
https://doi.org/10.3390/bioengineering9050216
https://doi.org/10.3390/bioengineering9050216

Dipalma et al. BMC Oral Health

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

(2026) 26:495

Pakkhesal M, Riyahi E, Naghavi Alhosseini A, Amdjadi P, Behnampour N.
Impact of dental caries on oral health related quality of life among preschool
children: perceptions of parents. BMC Oral Health. 2021;21:68. https://doi.org
/10.1186/512903-021-01396-4.

Inchingolo F, Tatullo M, Marrelli M, Inchingolo AM, Tarullo A, Inchingolo AD, et
al. Combined occlusal and pharmacological therapy in the treatment of tem-
poro-mandibular disorders. Eur Rev Med Pharmacol Sci. 2011;15:1296-300.
Inchingolo F, Tatullo M, Abenavoli FM, Marrelli M, Inchingolo AD, Corelli R, et
al. Surgical treatment of depressed scar: a simple technique. Int J Med Sci.
2011;8:377-9. https://doi.org/10.7150/ijms.8.377.

Sammartino G, Marenzi G, Tammaro L, Bolognese A, Calignano A, Costantino
U, et al. Anti-inflammatory drug incorporation into polymeric nano-hybrids
for local controlled release. Int J Immunopathol Pharmacol. 2005;18:55-62.
Scandurra C, Gasparro R, Dolce P, Bochicchio V, Muzii B, Sammartino G, et al.
The role of cognitive and non-cognitive factors in dental anxiety: a mediation
model. Eur J Oral Sci. 2021. https://doi.org/10.1111/€0s.12793.

Caplan LS, Erwin K, Lense E, Hicks J. The potential role of breast-feeding and
other factors in helping to reduce early childhood caries. J Public Health
Dent. 2008,68:238-41. https://doi.org/10.1111/}.1752-7325.2007.00080.x.
Salone LR, Vann WF, Dee DL. Breastfeeding. J Am Dent Assoc. 2013;144:143-
51. https://doi.org/10.14219/jada.archive.2013.0093.

Han E, Powell LM. Consumption patterns of sugar-sweetened beverages in
the United States. J Acad Nutr Diet. 2013;113:43-53. https://doi.org/10.1016/j.
jand.2012.09.016.

Johansson |, Lif Holgerson P, Kressin NR, Nunn ME, Tanner AC. Snacking habits
and caries in young children. Caries Res. 2010;44:421-30. https://doi.org/10.1
159/000318569.

Sanders A, Cardel M, Laniado N, Kaste L, Finlayson T, Perreira K, et al. Diet quality
and dental caries in the Hispanic Community Health Study/Study of Latinos. J
Public Health Dent. 2020;80:140-9. https://doi.org/10.1111/jphd.12358.

Dang QT, Huynh TD, Inchingolo F, Dipalma G, Inchingolo AD, Cantore S, et

al. Human chondrocytes from human adipose tissue-derived mesenchymal
stem cells seeded on a dermal-derived collagen matrix sheet: our preliminary
results for a ready to go biotechnological cartilage graft in clinical practice.
Stem Cells Int. 2021;2021:1-12. https://doi.org/10.1155/2021/6664697.
Marshall TA. Preventing dental caries associated with sugar-sweetened bever-
ages. J Am Dent Assoc. 2013;144:1148-52. https://doi.org/10.14219/jada.arch
ive.2013.0033.

Bleich SN, Vercammen KA. The negative impact of sugar-sweetened bever-
ages on children’s health: an update of the literature. BMC Obes. 2018;5:6. htt
ps://doi.org/10.1186/540608-017-0178-9.

Keller A, Bucher Della Torre S. Sugar-sweetened beverages and obesity
among children and adolescents: a review of systematic literature reviews.
Child Obes. 2015;11:338-46. https://doi.org/10.1089/chi.2014.0117.

Vadiakas G. Case definition, aetiology and risk assessment of early childhood
caries (ECC): a revisited review. Eur Arch Paediatr Dent. 2008;9:114-25. https:/
/doi.org/10.1007/BF03262622.

Bleich SN, Vercammen KA, Koma JW, Li Z. Trends in beverage consumption
among children and adults, 2003-2014. Obesity. 2018;26:432-41. https://doi.
0rg/10.1002/oby.22056.

Kit BK, Fakhouri TH, Park S, Nielsen SJ, Ogden CL. Trends in sugar-sweetened
beverage consumption among youth and adults in the United States:
1999-2010. Am J Clin Nutr. 2013,98:180-8. https://doi.org/10.3945/ajcn.112.0
57943,

Rosinger A, Herrick K, Gahche J, Park S. Sugar-sweetened Beverage Consump-
tion Among U.S. Youth, 2011-2014. NCHS Data Brief 2017:1-8.

Moynihan P. Sugars and dental caries: evidence for setting a recommended
threshold for intake. Adv Nutr. 2016;7:149-56. https://doi.org/10.3945/an.115.
009365.

Moynihan PJ, Kelly SAM. Effect on caries of restricting sugars intake. J Dent
Res. 2014,93:8-18. https://doi.org/10.1177/0022034513508954.

Inchingolo F, Tatullo M, Pacifici A, Gargari M, Inchingolo AD, Inchingolo AM,
et al. Use of dermal-fat grafts in the post-oncological reconstructive surgery
of atrophies in the zygomatic region: clinical evaluations in the patients
undergone to previous radiation therapy. Head Face Med. 2012;8:33. https://
doi.org/10.1186/1746-160X-8-33.

Heitmdller D, Thiering E, Hoffmann U, Heinrich J, Manton D, Kiihnisch J, et al.
Is there a positive relationship between molar incisor hypomineralisations
and the presence of dental caries? Int J Paediatr Dent. 2013;23:116-24. https:/
/doi.org/10.1111/j.1365-263X.2012.01233 .

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Page 10 of 11

Hawkes C. Uneven dietary development: linking the policies and processes
of globalization with the nutrition transition, obesity and diet-related chronic
diseases. Glob Health. 2006;2:4. https://doi.org/10.1186/1744-8603-2-4.
Crincoli V, Anelli MG, Quercia E, Piancino MG, Di Comite M. Temporoman-
dibular disorders and oral features in early rheumatoid arthritis patients: an
observational study. Int J Med Sci. 2019;16:253-63. https://doi.org/10.7150/ij
ms.28361.

Crincoli V, Di Comite M, Guerrieri M, Rotolo RP, Limongelli L, Tempesta A, et
al. Orofacial manifestations and temporomandibular disorders of Sjogren
syndrome: an observational study. Int J Med Sci. 2018;15:475-83. https://doi.
0rg/10.7150/ijms.23044.

Marshall TA, Levy SM, Broffitt B, Warren JJ, Eichenberger-Gilmore JM, Burns TL,
et al. Dental caries and beverage consumption in young children. Pediatrics.
2003;112:¢184-91. https://doi.org/10.1542/peds.112.3.e184.

CrincoliV, Scivetti M, Di Bisceglie MB, Pilolli GP, Favia G. Unusual case of
adverse reaction in the use of sodium hypochlorite during endodontic treat-
ment: a case report. Quintessence Int. 2008;39:e70-3.

CrincoliV, Ballini A, Fatone L, Di Bisceglie MB, Nardi GM, Grassi FR. Cytokine
genotype distribution in patients with periodontal disease and rheumatoid
arthritis or diabetes mellitus. J Biol Regul Homeost Agents. 2016;30:863-6.
Leake J, Jozzy S, Uswak G. Severe dental caries, impacts and determinants
among children 2-6 years of age in Inuvik region, Northwest Territories,
Canada. J Can Dent Assoc. 2008;74:519.

Blumenshine SL, Vann WF, Gizlice Z, Lee JY. Children’s school performance:
impact of general and oral health. J Public Health Dent. 2008,68:82-7. https://
doi.org/10.1111/j.1752-7325.2007.00062 X.

Gillcrist JA, Brumley DE, Blackford JU. Community fluoridation status and car-
ies experience in children. J Public Health Dent. 2001;61:168-71. https://doi.o
rg/10.1111/j.1752-7325.2001.tb03385.x.

Carpenter L, Gibbs L, Magarey A, Dashper S, Gussy M, Calache H. Nutrition
and oral health in early childhood: associations with formal and informal
childcare. Public Health Nutr. 2021;24:1438-48. https://doi.org/10.1017/51368
980020001676.

Inchingolo F, Tatullo M, Abenavoli FM, Marrelli M, Inchingolo AD, Villabruna

B, et al. Severe Anisocoria after Oral Surgery under General Anesthesia. Int J
Med Sci. 2010;7(5):314-8. https://doi.org/10.7150/ijms.7.314.

Inchingolo AD, Malcangi G, Semjonova A, Inchingolo AM, Patano A, Coloccia
G, et al. Oralbiotica/Oralbiotics: the impact of oral microbiota on dental
health and demineralization: a systematic review of the literature. Children
(Basel). 2022;9:1014. https://doi.org/10.3390/children9071014.

Poureslami HR, Van Amerongen WE. Early childhood caries (ECC): an infec-
tious transmissible oral disease. Indian J Pediatr. 2009;76:191-4. https://doi.or
9/10.1007/512098-008-0216-1.

Albino J, Tiwari T. Preventing childhood caries. J Dent Res. 2016,95:35-42. http
s;//doi.org/10.1177/0022034515609034.

Favia G, Tempesta A, Limongelli L, Crincoli V, Piattelli A, Maiorano E. Metastatic
breast cancer in medication-related osteonecrosis around mandibular implants.
Am J Case Rep. 2015;16:621-6. https://doi.org/10.12659/AJCR894162.

Evans EW, Hayes C, Palmer CA, Bermudez Ol, Cohen SA, Must A. Dietary
intake and severe early childhood caries in low-income, young children. J
Acad Nutr Diet. 2013;113:1057-61. https://doi.org/10.1016/jjand.2013.03.014.
Quinzi V, Marchetti E, Guerriero L, Bosco F, Marzo G, Mummolo S. Dentoskel-
etal class Il malocclusion: maxillary molar distalization with no-compliance
fixed orthodontic equipment. Dent J Basel. 2020;8:26. https://doi.org/10.3390
/dj8010026.

Mummolo S, Sapio S, Falco A, Vittorini OL, Quinzi V. Management of
pedodontic patients in moderate sedation in clinical dentistry: evaluation

of behaviour before and after treatment. J Biol Regul Homeost Agents.
2020;34:55-62 DENTAL SUPPLEMENT.

Saccomanno S, QuinziV, D’Andrea N, Albani A, Coceani Paskay L, Marzo G.
Traumatic events and Eagle syndrome: is there any correlation? A systematic
review. Healthcare. 2021;9. https://doi.org/10.3390/healthcare9070825.
Inchingolo AD, Inchingolo AM, Bordea IR, Xhajanka E, Romeo DM, Romeo M,
et al. The effectiveness of osseodensification drilling protocol for implant site
osteotomy: a systematic review of the literature and meta-analysis. Materials.
2021;14:1147. https://doi.org/10.3390/ma14051147.

Inchingolo AD, Inchingolo AM, Bordea IR, Malcangi G, Xhajanka E, Scarano A,
et al. SARS-CoV-2 disease through viral genomic and receptor implications:
an overview of diagnostic and immunology breakthroughs. Microorganisms.
2021,9:793. https://doi.org/10.3390/microorganisms9040793.


https://doi.org/10.1186/s12903-021-01396-4
https://doi.org/10.1186/s12903-021-01396-4
https://doi.org/10.7150/ijms.8.377
https://doi.org/10.1111/eos.12793
https://doi.org/10.1111/j.1752-7325.2007.00080.x
https://doi.org/10.14219/jada.archive.2013.0093
https://doi.org/10.1016/j.jand.2012.09.016
https://doi.org/10.1016/j.jand.2012.09.016
https://doi.org/10.1159/000318569
https://doi.org/10.1159/000318569
https://doi.org/10.1111/jphd.12358
https://doi.org/10.1155/2021/6664697
https://doi.org/10.14219/jada.archive.2013.0033
https://doi.org/10.14219/jada.archive.2013.0033
https://doi.org/10.1186/s40608-017-0178-9
https://doi.org/10.1186/s40608-017-0178-9
https://doi.org/10.1089/chi.2014.0117
https://doi.org/10.1007/BF03262622
https://doi.org/10.1007/BF03262622
https://doi.org/10.1002/oby.22056
https://doi.org/10.1002/oby.22056
https://doi.org/10.3945/ajcn.112.057943
https://doi.org/10.3945/ajcn.112.057943
https://doi.org/10.3945/an.115.009365
https://doi.org/10.3945/an.115.009365
https://doi.org/10.1177/0022034513508954
https://doi.org/10.1186/1746-160X-8-33
https://doi.org/10.1186/1746-160X-8-33
https://doi.org/10.1111/j.1365-263X.2012.01233.x
https://doi.org/10.1111/j.1365-263X.2012.01233.x
https://doi.org/10.1186/1744-8603-2-4
https://doi.org/10.7150/ijms.28361
https://doi.org/10.7150/ijms.28361
https://doi.org/10.7150/ijms.23044
https://doi.org/10.7150/ijms.23044
https://doi.org/10.1542/peds.112.3.e184
https://doi.org/10.1111/j.1752-7325.2007.00062.x
https://doi.org/10.1111/j.1752-7325.2007.00062.x
https://doi.org/10.1111/j.1752-7325.2001.tb03385.x
https://doi.org/10.1111/j.1752-7325.2001.tb03385.x
https://doi.org/10.1017/S1368980020001676
https://doi.org/10.1017/S1368980020001676
https://doi.org/10.7150/ijms.7.314
https://doi.org/10.3390/children9071014
https://doi.org/10.1007/s12098-008-0216-1
https://doi.org/10.1007/s12098-008-0216-1
https://doi.org/10.1177/0022034515609034
https://doi.org/10.1177/0022034515609034
https://doi.org/10.12659/AJCR.894162
https://doi.org/10.1016/j.jand.2013.03.014
https://doi.org/10.3390/dj8010026
https://doi.org/10.3390/dj8010026
https://doi.org/10.3390/healthcare9070825
https://doi.org/10.3390/ma14051147
https://doi.org/10.3390/microorganisms9040793

Dipalma et al. BMC Oral Health

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

(2026) 26:495

Inchingolo AD, Patano A, Coloccia G, Ceci S, Inchingolo AM, Marinelli G,

et al. Genetic pattern, orthodontic and surgical management of multiple
supplementary impacted teeth in a rare, cleidocranial dysplasia patient: a
case report. Medicina (B Aires). 2021;57:1350. https://doi.org/10.3390/medici
na57121350.

Burt BA, Kolker JL, Sandretto AM, Yuan Y, Sohn W, Ismail Al. Dietary patterns
related to caries in a low-income adult population. Caries Res. 2006;40:473—
80. https://doi.org/10.1159/000095645.

Levy SM, Warren JJ, Broffitt B, Hillis SL, Kanellis MJ. Fluoride, beverages and
dental caries in the primary dentition. Caries Res. 2003;37:157-65. https://doi.
0rg/10.1159/000070438.

Quinzi V, Tecco S, Nota A, Caggiati E, Mummolo S, Marzo G. Mesial rotation of
the upper first molar: association with anterior dental crowding in mixed and
permanent dentition. Appl Sci. 2020;10:5301. https://doi.org/10.3390/app 101
55301.

Piancino MG, Di Benedetto L, Matacena G, Deregibus A, Marzo G, Quinzi V.
Paediatric Orthodontics Part 3: Masticatory function during development. Eur
J Paediatr Dent. 2019;20:247-9. https://doi.org/10.23804/ejpd.2019.20.03.15.
Grippaudo MM, Quinzi V, Manai A, Paolantonio EG, Valente F, La Torre G, et al.
Orthodontic treatment need and timing: Assessment of evolutive malocclu-
sion conditions and associated risk factors. Eur J Paediatr Dent. 2020;21:203—
8. https://doi.org/10.23804/ejpd.2020.21.03.09.

Quinzi V, Paskay LC, Manenti RJ, Giancaspro S, Marzo G, Saccomanno S.
Telemedicine for a multidisciplinary assessment of orofacial pain in a

patient affected by Eagle’s syndrome: a clinical case report. Open Dent J.
2021;15:102-10. https://doi.org/10.2174/1874210602115010102.

Minervini G, Franco R, Marrapodi MM, Fiorillo L, Cervino G, Cicciu M. Economic
inequalities and temporomandibular disorders: a systematic review with meta-
analysis. J Oral Rehabil. 2023;50:715-23. https//doi.org/10.1111/joor.13491.
Kuhnisch J, Kabary L, Malyk Y, Rothmaier K, Metz |, Hickel R, et al. Relation-
ship between caries experience and demarcated hypomineralised lesions
(including MIH) in the permanent dentition of 15-year-olds. Clin Oral Investig.
2018;22:2013-9. https://doi.org/10.1007/500784-017-2299-4.

Sheetal A. Malnutrition and its oral outcome - a review. J Clin Diagn Res.
2013. https://doi.org/10.7860/JCDR/2012/5104.2702.

Benzian H, Monse B, Heinrich-Weltzien R, Hobdell M, Mulder J, van Palenstein
Helderman W. Untreated severe dental decay: a neglected determinant of
low body mass index in 12-year-old Filipino children. BMC Public Health.
2011;11:558. https://doi.org/10.1186/1471-2458-11-558.

Balzanelli MG, Distratis P, Dipalma G, Vimercati L, Inchingolo AD, Lazzaro R, et
al. Sars-CoV-2 virus infection may interfere CD34+ hematopoietic stem cells
and megakaryocyte-erythroid progenitors differentiation contributing to
platelet defection towards insurgence of thrombocytopenia and thrombo-
philia. Microorganisms. 2021,9:1632. https://doi.org/10.3390/microorganisms
9081632.

Inchingolo AD, Dipalma G, Inchingolo AM, Malcangi G, Santacroce L, D'Oria
MT, et al. The 15-months clinical experience of SARS-CoV-2: a literature review
of therapies and adjuvants. Antioxidants. 2021;10:881. https://doi.org/10.3390
/antiox10060881.

Primozic J, Federici Canova F, Rizzo FA, Marzo G, Quinzi V. Diagnostic ability of
the primary second molar crown-to-root length ratio and the corresponding
underlying premolar position in estimating future expander anchoring teeth
exfoliation. Orthod Craniofac Res. 2021;24:561-7. https://doi.org/10.1111/ocr.
12478.

Edelstein BL, Chinn CH. Update on disparities in oral health and access to
dental care for America’s children. Acad Pediatr. 2009,9:415-9. https://doi.org/
10.1016/}.acap.2009.09.010.

Harris C, Flexeder C, Thiering E, Buyken A, Berdel D, Koletzko S, et al. Changes
in dietary intake during puberty and their determinants: results from the
GINIplus birth cohort study. BMC Public Health. 2015;15:841. https://doi.org/1
0.1186/512889-015-2189-0.

Dimaisip-Nabuab J, Duijster D, Benzian H, Heinrich-Weltzien R, Homsavath A,
Monse B, et al. Nutritional status, dental caries and tooth eruption in children:
a longitudinal study in Cambodia, Indonesia and Lao PDR. BMC Pediatr.
2018;18:300. https://doi.org/10.1186/512887-018-1277-6.

91.

92.

93.

94.

96.

97.

98.

99.

100.

103.

105.

Page 11 of 11

Marinelli G, Inchingolo AD, Inchingolo AM, Malcangi G, Limongelli L, Monte-
negroV, et al. White spot lesions in orthodontics: prevention and treatment.
A descriptive review. J Biol Regul Homeost Agents. 2021;35:227-40. https://d
0i.0rg/10.23812/21-2supp1-24.

Arrigoni R, Ballini A, Santacroce L, Cantore S, Inchingolo A, Inchingolo F, et al.
Another look at dietary polyphenols: challenges in cancer prevention and
treatment. Curr Med Chem. 2022;29:1061-82. https://doi.org/10.2174/09298
67328666210810154732.

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD,

et al. statement: an updated guideline for reporting systematic reviews.

BMJ. 2020;2021:n71. https://doi.org/10.1136/bmj.n71.

Abbass MMS, Mahmoud SA, El Moshy S, Rady D, AbuBakr N, Radwan IA, et al.
The prevalence of dental caries among Egyptian children and adolescences
and its association with age, socioeconomic status, dietary habits and other
risk factors. A cross-sectional study. F1000Res. 2019;8:8. https://doi.org/10.126
88/f1000research.17047.1.

Almasi A, Rahimiforoushani A, Eshraghian MR, Mohammad K, Pasdar Y, Tarrahi
MJ, et al. Effect of nutritional habits on dental caries in permanent dentition
among schoolchildren aged 10-12 years: a zero-inflated generalized Poisson
regression model approach. Iran J Public Health. 2016;45:353-61.

Choi SE, Wright DR, Bleich SN. Impact of restricting sugar-sweetened bever-
ages from the supplemental nutrition assistance program on children’s
health. Am J Prev Med. 2021;60:276-84. https://doi.org/10.1016/j.amepre.202
0.08.023.

Doichinova L, Bakardjiev P, Peneva M. Assessment of food habits in children
aged 6-12 years and the risk of caries. Biotechnol Biotechnol Equip.
2015;29:200-4. https://doi.org/10.1080/13102818.2014.989180.

Khanh LN, Ivey SL, Sokal-Gutierrez K, Barkan H, Ngo KM, Hoang HT, et al. Early
childhood caries, mouth pain, and nutritional threats in Vietnam. Am J Public
Health. 2015;105:2510-7. https://doi.org/10.2105/AJPH.2015.302798.

Park S, Lin M, Onufrak S, Li R. Association of sugar-sweetened beverage intake
during infancy with dental caries in 6-year-olds. Clin Nutr Res. 2015;4:9.
https://doi.org/10.7762/cnr2015.4.1.9.

Pitchika V, Standl M, Harris C, Thiering E, Hickel R, Heinrich J, et al. Associa-
tion of sugar-sweetened drinks with caries in 10- and 15-year-olds. BMC Oral
Health. 2020;20:81. https://doi.org/10.1186/512903-020-01068-9.

. Sokal-Gutierrez K, Turton B, Husby H, Paz CL. Early childhood caries and

malnutrition: baseline and two-year follow-up results of a community-based
prevention intervention in rural Ecuador. BMC Nutr. 2016;2:73. https://doi.org
/10.1186/540795-016-0110-6.

. Sudersanadas K, Al Turki M, Basheer B, Philip W, Abdelrahman IH, Alghofaili

A, et al. Long-term incompatibility of nutritional status and early childhood
caries-a call to revamp perinatal and early childhood dietary care and follow-
up. AIMS Public Health. 2023;10:496-506. https://doi.org/10.3934/publichealt
h.2023035.

Tsang C, Sokal-Gutierrez K, Patel P, Lewis B, Huang D, Ronsin K, et al. Early
Childhood Oral Health and Nutrition in Urban and Rural Nepal. Int J Environ
Res Public Health. 2019;16:2456. https://doi.org/10.3390/ijerph 16142456.

. van Meijeren-van Lunteren AW, Voortman T, Wolvius EB, Kragt L. Adherence to

dietary guidelines and dental caries among children: a longitudinal cohort study.
Eur J Public Health. 2023;33:653-8. https://doi.org/10.1093/eurpub/ckad097.
Wang X, Ma Z, Lei M, Zhao C, Lin X, Cao F, et al. Association between early
childhood caries and diet quality among Chinese children aged 2-5 years.
Front Public Health. 2022. https://doi.org/10.3389/fpubh.2022.974419.

. Lundh A, Getzsche PC. Recommendations by Cochrane review groups for

assessment of the risk of bias in studies. BMC Med Res Methodol. 2008;8:22.
https://doi.org/10.1186/1471-2288-8-22.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.3390/medicina57121350
https://doi.org/10.3390/medicina57121350
https://doi.org/10.1159/000095645
https://doi.org/10.1159/000070438
https://doi.org/10.1159/000070438
https://doi.org/10.3390/app10155301
https://doi.org/10.3390/app10155301
https://doi.org/10.23804/ejpd.2019.20.03.15
https://doi.org/10.23804/ejpd.2020.21.03.09
https://doi.org/10.2174/1874210602115010102
https://doi.org/10.1111/joor.13491
https://doi.org/10.1007/s00784-017-2299-4
https://doi.org/10.7860/JCDR/2012/5104.2702
https://doi.org/10.1186/1471-2458-11-558
https://doi.org/10.3390/microorganisms9081632
https://doi.org/10.3390/microorganisms9081632
https://doi.org/10.3390/antiox10060881
https://doi.org/10.3390/antiox10060881
https://doi.org/10.1111/ocr.12478
https://doi.org/10.1111/ocr.12478
https://doi.org/10.1016/j.acap.2009.09.010
https://doi.org/10.1016/j.acap.2009.09.010
https://doi.org/10.1186/s12889-015-2189-0
https://doi.org/10.1186/s12889-015-2189-0
https://doi.org/10.1186/s12887-018-1277-6
https://doi.org/10.23812/21-2supp1-24
https://doi.org/10.23812/21-2supp1-24
https://doi.org/10.2174/0929867328666210810154732
https://doi.org/10.2174/0929867328666210810154732
https://doi.org/10.1136/bmj.n71
https://doi.org/10.12688/f1000research.17047.1
https://doi.org/10.12688/f1000research.17047.1
https://doi.org/10.1016/j.amepre.2020.08.023
https://doi.org/10.1016/j.amepre.2020.08.023
https://doi.org/10.1080/13102818.2014.989180
https://doi.org/10.2105/AJPH.2015.302798
https://doi.org/10.7762/cnr.2015.4.1.9
https://doi.org/10.7762/cnr.2015.4.1.9
https://doi.org/10.1186/s12903-020-01068-9
https://doi.org/10.1186/s40795-016-0110-6
https://doi.org/10.1186/s40795-016-0110-6
https://doi.org/10.3934/publichealth.2023035
https://doi.org/10.3934/publichealth.2023035
https://doi.org/10.3390/ijerph16142456
https://doi.org/10.1093/eurpub/ckad097
https://doi.org/10.3389/fpubh.2022.974419
https://doi.org/10.1186/1471-2288-8-22
https://doi.org/10.1186/1471-2288-8-22

	﻿Role of nutrition in prevention of dental caries in children and adolescents: a systematic review
	﻿Abstract
	﻿Introduction
	﻿Materials and Methods
	﻿PICO question
	﻿Protocol and registration
	﻿Search processing
	﻿Inclusion and exclusion criteria
	﻿Data processing

	﻿Results
	﻿Study selection and characteristics
	﻿Quality assessment and risk of bias of included articles

	﻿Discussion
	﻿Nutrition
	﻿Incidence of caries
	﻿Recommendations
	﻿Protective food groups
	﻿Socioeconomic implications
	﻿Dietary protective factors

	﻿Conclusion
	﻿References


