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Abstract

Objective: The aim of this study was to demonstrate the state of
the art in the effect of income inequalities on the relationship
between dental caries and nutritional status in children and
adolescents and provide an overview of the countries investi-
gated. Methods: Seven databases, along with gray literature
(Google Scholar), were searched to identify studies based on the
acronym PCC (population: children and/or adolescents; concept:
relationship of nutritional status with dental caries experience;
context: income classifications (high, middle, and low) and the
countries considered. Two independent reviewers performed
study selection and data collection. The results were
presented in table, graphic, and narrative formats. Results: Af-
ter the eligibility assessment, 37 studies were included in 21
countries. Nineteen studies indicated that income inequalities

may have repercussions on the relationship between nutritional
status and dental caries, while 11 studies suggested a possible
absence of effect on the relationship between these variables.
Seven studies were considered inconclusive regarding children
and adolescents. Conclusion: Although the evidence remains
inconclusive in specific contexts, most of the included studies
suggest a potential influence of income inequalities on the re-
lationship between dental caries experience and nutritional
status in children and adolescents.
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Resumo

Contexto: Demonstrar o estado da arte no efeito das
desigualdades de rendimento sobre a relagdo entre cérie
dentéria e o estado nutricional em criancas e ado-
lescentes, e fornecer uma visao geral dos paises inves-
tigados. Métodos: Sete bases de dados, juntamente com
literatura cinza (Google Scholar), foram pesquisadas para
identificar estudos com base no acréonimo PCC (Pop-
ulagao: criancas e/ou adolescentes; Conceito: relacdo do
estado nutricional com a experiéncia de cérie dentaria;
Contexto: classificagdes de rendimento (alta, média e
baixa) e os paises considerados. Dois revisores
independentes realizaram a selecao dos estudos e a
coleta de dados. Os resultados foram apresentados em
formatos de tabela, grafico e narrativa. Resultados: Apos
a avaliacdo de elegibilidade, 37 estudos foram incluidos,
abrangendo 21 paises. Dezenove estudos indicaram que
as desigualdades de rendimento podem ter repercussdes
na relacdo entre o estado nutricional e a cérie dentaria,
enquanto 11 estudos sugeriram uma possivel auséncia
de efeito na relacdo entre essas variaveis. Sete estudos
foram considerados inconclusivos em relacdo a criangas e
adolescentes. Conclusdo: Embora as evidéncias perma-
necam inconclusivas em contextos especificos, a maioria
dos estudos incluidos sugere uma possivel influéncia das
desigualdades de rendimento na relacdo entre a expe-
riéncia de carie dentdria e o estado nutricional em
criangas e adolescentes.

© 2025 The Author(s). Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Introduction

Dental conditions are considered the most com-
mon of all chronic diseases in both lower-income
countries and developed societies [1]. Over one-
third of the world’s population lives with untreated
dental caries, which is a major public health problem
worldwide [2]. Dental caries is known by its multi-
tactorial character, and for this reason, its relationship
with nutritional status has been discussed widely in
the scientific literature due to shared etiological
factors found, such as diet [3-5]. The number of
investigations regarding nutritional status in a global
scale has grown, and according to the report of the
United Nations Children’s Fund (UNICEF) on the
state of food security and nutrition, the level of
children with malnutrition is high, and in 2021, 148.1
million children experienced stunting, 37 million
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were classified as overweight, and 45 million faced
wasting [6]. Additionally, due to the pandemic and
ongoing global conflicts, over 122 million more
people are facing hunger since 2019 [6].

The influence of socioeconomic disparities in diet-
related health outcomes, such as dental caries, un-
dernutrition, obesity, and overnutrition, is well rec-
ognized in the literature [7-9]. That can be illustrated
by the fact that overweight levels are increasing in
some low- or lower-middle-income countries, while
obesity is more prevalent in lower-middle- or upper-
middle-income countries, particularly among chil-
dren residing in wealthier households [7]. Low- and
lower-middle-income countries bear the greatest
burden of wasting, stunting, and low birthweight, and
there is a higher prevalence of children with over-
weight in these income groups [7]. Changes in in-
come, combined with rising food prices, can directly
worsen access to food, which is crucial for both dental
caries and nutritional status. In the short term, these
changes can significantly impact the poorest segments
of the population, who may spend an even larger
share of their income on food. In the long term, some
households may adapt their consumption patterns
due to changes in income and food prices, potentially
leading to unhealthy food choices that can directly
affect both children and adolescents under
development [9].

In addition to purchasing more sugar-sweetened
beverages and fewer healthful foods [10, 11], children
from low-income households are also less likely to re-
ceive comprehensive dental care and are at higher risk of
experiencing acute dental diseases when compared to
children from middle- and upper-income families [12].
There are significant gaps in understanding the associ-
ation between nutrition and dental caries due to the
numerous variables related to the diverse settings of
children and adolescents, including socioeconomic
disparities.

This conceptual framework reflects the complex in-
teractions between socioeconomic status (SES), nutri-
tional status, and dental caries in children and adoles-
cents. SES, as a key social determinant, shapes dietary
patterns, access to oral healthcare, and health behaviors,
all of which contribute to both nutritional and oral health
outcomes [7-9]. Undernutrition and higher caries rates
are more often reported in lower-income settings, while
overweight and variable caries prevalence appear in
higher-income groups, influenced by lifestyle and service
access. Nutritional status may mediate the relationship
between SES and dental caries, with contextual factors

Port J Public Health 2025;43:280-293 281
DOI: 10.1159/000549569

920z Areniged g| uo 1senb Aq ypd 6956¥5000/ L ZGE8YY/082/F/Ey/HPd-alonte/dld/woo 1abies//:dny woly pepeojumoq



such as education and school type acting as moderators.
For this reason, this Scoping review assessed the rela-
tionship between these variables.

The underlying socioeconomic factors affecting
both conditions require thorough assessment to de-
velop specific and well-designed treatment plans and
public policies that cater to different groups of society.
Therefore, this scoping review aimed to investigate the
influence of income inequalities on the relationship
between dental caries and nutritional status in
children/adolescents, while providing a global over-
view of the topic.

Methods

This scoping review was conducted following the
JBI methodology for scoping reviews [13], and it was
reported following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR) [14]. The protocol
registration to this scoping review can be found in full
at Open Science Framework (https://doi.org/10.17605/
OSF.IO/XHQ25).

Eligibility Criteria

Population

The participants in eligible studies for this review were
children and/or adolescents. There were no restrictions
regarding gender, the presence of any kind of disabilities,
or underlying chronic diseases.

Concept

In this review, we included sources of evidence that
evaluated conceptual nutritional status (normal weight,
underweight, overweight, obesity) and its relation to dental
caries experience. Regarding caries assessment systems, all
indices were accepted to represent dental caries experience.
In terms of nutritional status, only indices related to an-
thropometric measurements were considered.

Context

Contextual focus was directed to observational studies
that considered the income assessment of their pop-
ulation. In regard to index, those measuring socioeco-
nomic positions were considered for inclusion.

Type of Sources

Sources of scientific literature considered for this
review included peer-reviewed journal articles and grey
literature, without restrictions on year and language.
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Only observational studies were considered for inclu-
sion. Papers were excluded according to the following
criteria: outside the proposed theme, other types of study
design, only adult population, no direct comparison
between nutritional status and dental caries experience,
dental caries resulting in weight status, and papers
without income or socioeconomic classification.

Search Strategy

A three-step search strategy was utilized in this review.
The databases Medline via PubMed, Web of Science, Co-
chrane Library, Virtual Health Library (LILACS), Embase,
Epistemonikos, and Scopus were searched on 30th No-
vember 2024. The gray literature was also searched through
Google Scholar. The search was performed without any
language restrictions. A manual search in the reference list of
the included studies was also performed. The search strategy
combined MeSH terms (Medical Subject Headings), de-
scriptors DECS, Emtree terms (Embase Subject Headings),
and free terms with the use of Boolean operators (OR, AND)
related to the acronym PCC (Population, Concept and
Context). The information regarding the specific databases
and a complete and replicable search strategy is illustrated in
a table form (online suppl. Table S1; for all online suppl.
material, see https://doi.org/10.1159/000549569).

Studies Selection

All sources of information or studies were uploaded to
the bibliography manager Mendeley®, and the duplicates
were removed. Titles and abstracts were screened, and
the eligibility criteria were applied by two independent
reviewers (T.O.F and L.M.N.N.). In case of doubt, the full
text was also assessed by the two independent reviewers.
The conflicts were solved by a third reviewer (L.A.A.A.).

Data Extraction

Data extraction was conducted by 2 independent re-
viewers (T.O.F and L.M.N.N.), and discrepancies were
mediated through discussion. The selected articles were
grouped by year of publication. The data extraction files
were made independently. Data regarding the sample age,
sample size, objective, study design, dental caries index,
income index, nutritional status index, country of origin,
gap in the research, association status, hypotheses sug-
gested by the authors, distribution of income, dental caries,
and nutritional status in the samples were collected.

Data Analysis and Presentation

The search results and article selection were sum-
marized in a flowchart. A narrative summary accom-
panies the tabulated and charted results, and it describes
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how the results relate to the review’s objective and
question. The results were presented in table, graphic,
and narrative formats. This review provided a detailed
narrative summary of the data assessed through the
papers included, describing how the results relate to the
review’s questions. The presentation of the results
mapped out the findings in a logical, descriptive format,
therefore responding to the questions of the review.
Tables and figures were arranged according to the in-
formation collected from those, therefore representing
the distribution of sources as stated in the data collection
process description.

Results

Search and Selection

A total of 3,769 records were identified through da-
tabase searches. After duplicates removal, 2,275 records
were screened. After eligibility assessment, 37 studies
[15-51] were included (shown in online suppl. Fig. S1).
No additional papers were included via other methods.
The excluded studies and the reasons for exclusion are
found in online supplementary Table S2.

Studies Characteristics and Countries Evaluated

Considering Income

This scoping review included 30 cross-sectional, 2
longitudinal, 2 case-control, and 3 cohort studies. The
year of publication ranged from 2006 to 2022 (Table 1).
Regarding the publications’ countries of origin, studies
were distributed across income categories according to
the World Bank classification (2022) (Fig. 1). Most
studies were conducted in upper-middle-income
countries, including Brazil (6), China (2), Turkey (2),
Mexico (1), Thailand (1), Ecuador (1), and Indonesia (1).
A smaller number originated from high-income coun-
tries, such as the USA (3), Germany (1), Finland (1),
Sweden (1), Saudi Arabia (2), and South Korea (1). In
addition, several studies came from lower-middle-
income countries, including India (7), Bangladesh (1),
and Pakistan (1). Two studies were from a low-income
country, Nigeria (1) and North Korea (1), and one global
analysis included data from multiple regions.

The age of participants ranged from 6 months to
15 years old. Sample sizes varied considerably, from 142
to 2,275 participants (online suppl. Table S3). Regarding
objectives, most of the studies aimed to investigate the
relationship between dental caries, nutritional status,
and socioeconomic factors, where 20 studies assessed
only children, 7 investigated adolescents, 9 both children
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and adolescents and 1 assessed only pre-adolescents.
Also, within the 37 included studies, 13 studies [18, 19,
23, 25, 26, 32, 33, 37-39, 41, 47, 50] performed specific
statistical analysis regarding the effect of income in-
equalities on existing associations found between dental
caries and nutritional status (Table 1).

Dental Caries, BMI, and Socioeconomic Index

When assessing indexes, Decayed, Missing, and Filled
teeth (DMFT) was the most used to measure dental
caries in the permanent dentition. In the primary den-
tition, decayed, missing, and filled teeth (dmft) was the
most used among the included studies. Other indexes,
such as Decayed, Missing and Filled surfaces (DMES),
Decayed, missing and filled surfaces (dmfs), The In-
ternational Caries Detection and Assessment System
(ICDAS), pulpal involvement, ulceration, fistula, and
abscess (PUFA) index were also used (online suppl.
Table S3). The index most used to measure the nutri-
tional status in the included studies was the body mass
index (BMI). To measure SES, several indexes were used
depending on the country and region where the study
was undertaken, and part of the studies did not report
which index was used to measure the data on income
incorporated in their results.

Relationship between Dental Caries, Nutritional

Status, and Income

The influence of income on the association between
dental caries and nutritional status varied across the
countries where the studies were conducted. In high-
income countries, most studies indicated that income
level plays a role in shaping the relationship between
dental caries and nutritional status [17-19, 28, 33, 49]. In
upper-middle-income countries, such as China, Brazil,
Mexico, Indonesia, and Ecuador, most studies reported
inconclusive results or no significant influence of income
on the relationship between dental caries and nutritional
status [20, 25, 27, 35, 38, 41, 50, 51]. In lower-middle-
income countries, such as Nigeria, India, and North
Korea, the studies reviewed showed important differ-
ences in how income influenced this association, with
most reporting either inconclusive results or no signif-
icant influence [15, 23, 24, 31, 34].

After careful interpretation, within the 12 studies that
performed specific statistical analyses, 7 studies [18, 19,
26, 32, 33, 37, 39] showed that income possibly influ-
ences the relationship between nutritional status and
dental caries, while 5 studies [25, 30, 41, 47, 50] dem-
onstrated the possibility of no influence. Among the 25
studies that did not perform regression analyses to
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specifically investigate income’s influence, 6 studies [22,
24, 27, 30, 31, 38] pointed to a possible absence of in-
come’s effect on the relationship between the variables.
Additionally, results of 12 studies [17, 21, 28, 29, 34, 36,
43-46, 48, 49] displayed a possible influence of income
on the relationship between the variables in children and
adolescents. Only the data of 7 studies [15, 16, 20, 34, 35,
42, 51] were considered inconclusive during interpre-
tation (Table 1).

When comparing income regions, one study [28]
showed that mean BMI and DMFT were the lowest in
low-income countries. The prevalence of overweight
status in 0-5-year-old children was significantly lower in
low-income countries when compared to middle-
income countries, and income regions significantly
modified the association between the prevalence of early
childhood caries (ECC) [23]. The dental caries was as-
sociated with worse scenarios of income, whereas
overweight presented the inverse behavior [29]. Caries
experience dropped significantly with SES increase, and
BMI was positively associated with the outcome, indi-
cating a possible relationship between the conditions
[32]. The high SES category showed that overweight
children experienced fewer caries than normal-weight
children [37]. When assessing homeless children, a study
[43] found a positive association between BMI and
dental caries (Table 1; online suppl. Table S4).

Among secondary findings, gender [37, 42], soft drink
consumption [33, 49], and age [30, 33, 34] were found to
be associated with caries prevalence. Parents’ educational
level was associated with nutritional status [20, 29] and
dental caries [51]. Adolescents with past caries experi-
ence were at higher risk of developing new caries [37].
Regarding type of school, public school pre-adolescents
showed higher levels of dental disease [47, 50] and had a
lower BMI than students in private school [29, 47].
When assessing income regions, the association between
the prevalence of ECC and per capita sugar consumption
was different. The percentage of infants who were ex-
clusively breastfed up to 6 months was significantly lower
in high-income countries when compared to low-
income countries [23]. Oral hygiene was shown to be
an important risk factor for dental caries in several
studies [27, 42], and BMI was inversely associated with
parents’ education [20, 49] (online suppl. Table S4).

Hypotheses for Relationship between Dental Caries,

Nutritional Status, and Income

Figure 2 represents the word cloud hypotheses sug-
gested by the studies for the relationship between dental
caries, nutritional status, and income. To explain the
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Fig. 1. Countries of origin of the included studies classified by income.

nature of the results found about relationship between
dental caries, nutritional status, and income, the authors
proposed diverse hypotheses, such as maternal education
affecting nutritional and oral health status; sugar intake
playing a role of risk factor for both dental caries and
nutrition; the lack of access to health being a leading
cause to poor nutrition and oral healthcare; the role of
puberty on dental caries and nutritional status in pre-
adolescents and, finally, the cycle of low income inducing
low access to health education, therefore poor health
choices (online suppl. Table S3).

Discussion

This review examined the role of income in the as-
sociation between dental caries and nutritional status
across countries with varying income levels, suggesting a
clearer influence of income in high-income settings,
while findings from low- and middle-income countries
remain largely inconclusive. The findings further sum-
marize regional variations in income’s impact, highlight
key statistical patterns, and discuss secondary factors
affecting caries and nutrition.

According to the findings of this review, an emerging
pattern suggests that SES may shape the relationship

Income Inequalities, Countries, and Dental
Caries in Children

puberty
genetic factors
life-style concerns
parental education level
SOCloeconomics

lack of access to health services
parental educational leve

[ ho
sugar consumption
dietary choices

inadequate knowledge in health
physiological differences
maternal educational level
environmental concerns
cultural factors

Fig. 2. Word cloud of the hypotheses for the relationship between
dental caries, nutritional status, and income in the included
studies.

between nutritional status and dental caries in more
complex ways than previously assumed. While children
from lower socioeconomic backgrounds generally ex-
hibited a higher prevalence of dental caries overall [18],
certain findings challenge this linear association. For

Port ] Public Health 2025;43:280-293 289
DOI: 10.1159/000549569

920z Areniged g| uo 1senb Aq ypd 6956¥5000/ L ZGE8YY/082/F/Ey/HPd-alonte/dld/woo 1abies//:dny woly pepeojumoq



example, ECC was found to be more prevalent among
children from higher income families, particularly those
who were overweight or obese [17]. In contrast, un-
derweight children were more commonly observed in
lower income groups and tended to show higher rates of
caries in their primary teeth. Meanwhile, children from
higher socioeconomic backgrounds faced increased
risks of both overweight status and dental caries in their
permanent teeth [46], highlighting how different health
risks may cluster differently across income levels.

Low SES appears to be linked with a greater risk of
both dental caries and obesity among American children,
suggesting these conditions may share common un-
derlying factors [49]. In this population, low-income
male adolescents tend to show higher rates of dental
caries in their permanent teeth, although a clear con-
nection between caries and obesity was not established.
Interestingly, an increase in DMFT scores was observed
alongside higher BMI, hinting at a potential association
between oral health and nutritional status [49]. Similarly,
findings from the United Arab Emirates indicate that
SES may play a role in shaping BMI among children and
adolescents, highlighting the broader influence of eco-
nomic conditions on health [33].

Low SES appears to contribute to a greater vulnera-
bility to both dental caries and obesity among children,
suggesting overlapping social determinants that may
underlie these health issues [49]. The observed associ-
ation between increased DMFT scores and higher BMI
hints at interconnected pathways between oral health
and nutritional status, influenced by socioeconomic
factors [49]. Similarly, evidence from the United Arab
Emirates reinforces the notion that socioeconomic
conditions play a critical role in shaping BMI among
youth, further emphasizing the pervasive impact of in-
come on health outcomes [33].

These observations align with broader international
patterns where SES intersects with dental and nutritional
health in complex ways. For example, the persistence of
an association between caries and stunting in Chinese
preschoolers - even after accounting for family
income - suggests that factors beyond economic re-
sources may mediate this relationship [26]. In contrast,
findings from Indonesia, where stunting correlates with
SES but not directly with caries, point to varied con-
textual influences that shape health outcomes differently
across settings [20]. Among low-income populations,
such as primary school children in Saudi Arabia, the link
between dental caries and poor nutritional status further
underscores the compounded risks faced by disadvan-
taged groups [19]. Additionally, the inverse patterns seen

290 Port ] Public Health 2025;43:280-293
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in Brazil and Germany - where overweight status and
caries prevalence vary according to socioeconomic
strata — highlight the complexity of these interactions
and suggest that both affluence and deprivation can
present distinct health challenges [29, 32]. These sug-
gestions emphasize the need to consider contextual
socioeconomic factors and their nuanced effects when
addressing the intertwined burdens of dental caries and
nutritional health globally.

In a global analysis, the prevalence of being over-
weight was significantly lower in low-income countries
compared to middle-income and high-income countries,
where the prevalence of ECC was also lower in high-
income countries than in middle-income countries [23].
Investigations primarily involving children from lower
middle and middle socioeconomic groups found that
dental caries was associated with lower height, weight,
and BMI among children in Bangladesh, even after
adjusting for confounding factors. Similar findings in-
dicated that stunting was associated with dental caries
and family income [46].

When interpreting the data regarding countries of
origin of the papers included, the patterns found suggest
that the influence of income on the relationship between
dental caries and nutritional status may be more ap-
parent in high-income countries possibly due to greater
socioeconomic disparities in diet, oral health behaviors,
and access to dental care. In contrast, in low-, lower-
middle-, and upper-middle-income countries, other
overriding factors, such as generally limited access to oral
health services, uniformly poor dietary quality, and in-
adequate health infrastructure, may possibly mask or
diminish the role of income as a differentiating factor.
Consequently, in these settings, the overall burden of
dental caries and malnutrition may be widespread across
income levels, leading to inconclusive or nonsignificant
associations between income and these conditions in the
reviewed studies.

Higher income families are shown to be often better
positioned to provide healthier food and living condi-
tions for their children and adolescents. In contrast,
children from low-income families may rely on easily
accessible, high-carbohydrate diets, leading to increased
caries experience and poorer nutritional outcomes [15].
Changes in income, coupled with rising food prices, can
worsen access to food, which is a critical factor for both
conditions and overall health.

When comparing upper-middle-income countries in
the Americas and European regions, subtle differences in
the relationship between dental caries and obesity are
suggested. In the Americas, evidence suggests an inverse

Fernandes et al.
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association, where children with obesity tend to exhibit a
lower prevalence of dental caries [27, 38]. This pattern
may reflect underlying social determinants, as children
affected by caries were more often linked to households
with employed caregivers, while both underweight and
obese children commonly presented with caries [27]. In
contrast, studies from Europe and adjacent regions re-
port no consistent association between dental caries and
obesity among pre-adolescents, although certain pop-
ulations display higher obesity rates coupled with poorer
dental health relative to their European counterparts
[47]. Moreover, socioeconomic disparities within these
regions, illustrated by differences between public and
private school students, point to the influence of con-
textual factors such as nutrition and access to care on
oral health outcomes [47]. These observations under-
score the complexity of the interplay between nutritional
status and dental health, suggesting that regional so-
cioeconomic and cultural contexts critically shape these
associations.

The influence of income inequalities on the relation-
ship between dental caries and nutritional status appears
to operate through distinct contextual mechanisms. In
high-income countries, wider socioeconomic disparities
in diet quality, oral health behaviors, and access to dental
services tend to magnify differences between groups,
making the influence of income more apparent. Within
these settings, children from higher income families may
experience overweight and caries linked to high sugar
intake, whereas those from lower-income families often
present undernutrition and untreated caries. In contrast,
in low- and middle-income countries, where structural
barriers to healthcare and poor diet quality are wide-
spread, the effect of income is less differentiated, leading
to inconclusive findings. Therefore, income inequalities
shape this relationship both across and within countries
by determining access to healthy foods, preventive oral
care, and health education.

The indication of a possible influence of income on
the coexistence of alterations in nutritional status and
dental caries, as shown in this study, highlights the
importance of viewing children and adolescents as whole
individuals. It emphasizes the necessity of considering
their family’s socioeconomic reality when assessing
outcomes such as nutrition and oral health. While ob-
servational studies cannot establish causality, the in-
cluded studies have proposed hypotheses to explain their
findings, which could significantly influence future
research.

This scoping review represents the synthesis of evi-
dence with attention to socioeconomic context on the

Income Inequalities, Countries, and Dental
Caries in Children

influence of income inequalities on the relationship
between dental caries and nutritional status in chil-
dren and adolescents. It summarizes the existing
literature, highlighting gaps and providing insights
for the scientific community and clinicians. It is
important to take into consideration the role played
by the methodological aspects of the included studies
which were not systematically assessed in this scoping
review due to the nature of the study. Understanding
the potential impact of income inequalities on dental
caries and nutritional status emphasizes the need for
coordinated healthcare strategies for children and
adolescents. The findings suggest that more attention
is needed from healthcare providers and public pol-
icies should focus on improving access to health
knowledge and individualized health services for
underserved groups.

Conclusion

This scoping review is the first attempt to sys-
tematically compile the evidence on the association
between dental caries and nutritional status across
different socioeconomic contexts. Although the evi-
dence remains inconclusive in specific contexts, most
of the included studies suggest a potential influence of
income inequalities on the relationship between
dental caries experience and nutritional status in
children and adolescents. The influence of income on
the relationship between dental caries and nutritional
status is more clearly in high-income countries,
whereas structural barriers and more uniform dis-
parities in lower-income settings may obscure this
effect. These findings provide insights into the po-
tential impact of income inequalities on health for the
scientific community. Additionally, the findings
emphasize that more public policies should focus on
improving access to health knowledge and individ-
ualized health services for underserved groups.

Statement of Ethics
This scoping review and its protocol were registered in full

at Open Science Framework (https://doi.org/10.17605/OSF.
I0/XHQ25).

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Port J Public Health 2025;43:280-293 291
DOI: 10.1159/000549569

920z Areniged g| uo 1senb Aq ypd 6956¥5000/ L ZGE8YY/082/F/Ey/HPd-alonte/dld/woo 1abies//:dny woly pepeojumoq


https://doi.org/10.17605/OSF.IO/XHQ25
https://doi.org/10.17605/OSF.IO/XHQ25

Funding Sources

This work was financially supported through a scholarship
from Fundacdo Carlos Chagas Filho de Amparo a Pesquisa do
Estado do Rio de Janeiro (FAPER]), code E-26/201.337/2022
(L.A.A.A)), and the Coordenagdo de Aperfeicoamento de Pes-
soal de Nivel Superior - Brasil (CAPES) - Finance Code

001 (T.O.F.).

—

\S}

w

w

oo

=}

10

References

Petersen PE, Bourgeois D, Ogawa H, Estu-
pinan-Day S, Ndiaye C. The global burden of
oral diseases and risks to oral health. Bull
World Health Organ. 2005;83(9):661-9.
https://doi.org/10.1590/S0042-
9686200500090001 1

WHO. Global oral health status report: to-
wards universal health coverage for oral
health by 2030. Geneva: World Health Or-
ganization; 2022.

Angelopoulou MV, Beinlich M, Crain A.
Early childhood caries and weight status:
a systematic review and meta-analysis. Pe-
diatr Dent. 2019;41(4):261-72.

Fernandes TO, Carvalho PA, Abreu FV,
Kirschneck C, Kiichler EC, Antunes LS, et al.
Association between nutritional status and
children and adolescents’ dental caries expe-
riences: an overview of systematic reviews.
J Appl Oral Sci. 2023;31:¢20230138. https://
doi.org/10.1590/1678-7757-2023-0138
Manohar N, Hayen A, Arora A. Obesity and
dental caries in early childhood: a systematic
review protocol. JBI Evid Synth. 2020;18(1):
135-45. https://doi.org/10.11124/JBISRIR-
D-19-00058

FAOQO; IFAD; UNICEF; WFP; WHO. The
state of food security and nutrition in the
world 2023. Rome: Food Agric Organ United
Nations; 2023.

WHO; UNICEF; World Bank Group. Levels
and trends in child malnutrition: UNICEF/
WHO/the World Bank Group joint child
malnutrition estimates: key findings of the
2021 edition. Geneva: World Health Orga-
nization; 2021 [cited 02 March 2024].
Available from: https://www.who.int/
publications/i/item/9789240025257
Schwendicke F, Dorfer CE, Schlattmann P,
Foster Page L, Thomson WM, Paris S. So-
cioeconomic  inequality and  caries:
a systematic review and meta-analysis. ] Dent
Res. 2015;94(1):10-8. https://doi.org/10.
1177/0022034514557546

WHO. Global Nutrition Report: stronger
commitments for greater action. Geneva:
World Health Organization; 2022.

French SA, Tangney CC, Crane MM, Wang
Y, Appelhans BM. Nutrition quality of food
purchases varies by household income: the
SHoPPER study. BMC Public Health. 2019;
19(1):231. https://doi.org/10.1186/s12889-
019-6546-2

11

12

13

14

15

16

17

18

19

Author Contributions

The review idealization, design, studies selection, data col-
lection, and analysis were performed by T.O.F. and L.A.A.A. The
first draft of the manuscript was written by T.O.F. LM.N.N,,
LAAA, ECK, LS.A, and T.O.F. critically revised the final
draft and commented on previous versions of the manuscript. All

authors read and approved the final manuscript.

Pechey R, Jebb SA, Kelly MP, Almiron-Roig
E, Conde S, Nakamura R, et al. Socioeco-
nomic differences in purchases of more vs.
less healthy foods and beverages: analysis of
over 25,000 British households in 2010. Soc
Sci Med. 2013;92:22-6. https://doi.org/10.
1016/j.socscimed.2013.05.012

Jones CM, Tinanoff N, Edelstein BL,
Schneider DA, DeBerry-Sumner B, Kanda
MB, et al. Creating partnerships for im-
proving oral health of low-income children.
] Public Health Dent. 2000;60(3):193-6.
https://doi.org/10.1111/j.1752-7325.2000.
tb03327.x

Peters MD, Godfrey C, McInerney P, Munn
Z, Tricco AC, Khalil H. Chapter 11: scoping
reviews. JBL. JBI manual for evidence syn-
thesis. Adelaide: JBI; 2020.

Tricco AC, Lillie E, Zarin W, O’Brien KK,
Colquhoun H, Levac D, et al. PRISMA ex-
tension for Scoping Reviews (PRISMA-ScR):
checklist and explanation. Ann Intern Med.
2018;169(7):467-73. https://doi.org/10.7326/
M18-0850

Sahu P, Agrawal A, Jain D, Choudhary N.
Association of early childhood caries and
multiple variable factors in 3-6-year-old
children. Int J Clin Pediatr Dent. 2023;16(1):
42-7. https://doi.org/10.5005/jp-journals-
10005-2515

Ceylan JA, Aslan Y, Ozcelik AO. The effects
of socioeconomic status, oral and dental
health practices, and nutritional status on
dental health in 12-year-old school children.
Egypt Pediatr Assoc Gaz. 2022;70(13):1-10.
https://doi.org/10.1186/s43054-022-00104-3
Mohamed RN, Basha S, Al-Thomali Y, Al-
Zahrani FS, Ashour AA, Almutair NE. As-
sociation between early childhood caries and
obesity among preschool children. Oral
Health Prev Dent. 2022;20(1):113-8. https://
doi.org/10.3290/j.0hpd.b2805445

Piovesan ETA, Leal SC, Bernabé E. The rela-
tionship between obesity and childhood dental
caries in the United States. Int ] Environ Res
Public Health. 2022;19(23):16160. https://doi.
org/10.3390/ijerph192316160

Anzar W, Qureshi A, Afaq A, Kattan HF,
Almutairi B, Alzahrani KM, et al. Associa-
tion of dental caries and anthropometric
measures among primary school children.
Children. 2021;8(3):223. https://doi.org/10.
3390/children8030223

292

Port J Public Health 2025;43:280-293
DOI: 10.1159/000549569

20

21

22

23

24

25

26

27

28

Badruddin IA, Muthia K, Darwita RR, Se-
tiawati F, Adiatman M, Maharani DA, et al.
Relationship between oral health status and
stunting in 5-year-old children in Indonesia.
J Int Dent Med Res. 2021;14(3):1039-43.
Haliti F, Murtezani A, Tahirbegolli B, Do-
bérdoli D, Batalli-Képuska A. Association
between oral health and body mass index
among schoolchildren. World J Dent. 2021;
12(1):84-8. https://doi.org/10.5005/jp-
journals-10015-1781

Bulut H, Bulut G. The relationship between
obesity and dental caries according to life-
style factors in schoolchildren: a case-control
study. Acta Odontol Scand. 2020;78(5):
345-51. https://doi.org/10.1080/00016357.
2020.1720799

Folayan MO, El Tantawi M, Ramos-Gomez
F, Sabbah W. Early childhood caries and its
associations with sugar consumption, over-
weight and exclusive breastfeeding in low,
middle and high-income countries: an eco-
logical study. Peer]. 2020;8(8):e9413. https://
doi.org/10.7717/peerj.9413

Reche AM, Nagpure SP, Sangwan PD, Jjo-
diya C, Nimbulkar GC, Deolia SG. Rela-
tionship between nutritional status, socio-
economic and dental caries status of reha-
bilitated children of age 4-14 years in central
India. Med Sci. 2020;24(102):575-81.
Parra-Coronel J, Astudillo-Neira D, Ortiz-
Ulloa J. Caries de la temprana infancia y
factores de riesgo en nifios de nivel soci-
oecondémico medio-bajo, Ecuador. Rev
Investig Salud Univ Boyacd. 2020;7(1):
52-70.

Shen A, Bernabé E, Sabbah W. Undernu-
trition is associated with change in severe
dental caries. ] Public Health Dent. 2020;
80(3):236-43. https://doi.org/10.1111/jphd.
12374

Garcia Pérez A, Barrera Ortega CC, Gon-
zalez-Aragén Pineda AE, Villanueva Gu-
tiérrez T, Pérez Pérez NG, Calderon Ur-
iostegui D. An inverse relationship between
obesity and dental caries in Mexican
schoolchildren: a cross-sectional study.
Public Health. 2020;180:163-7. https://doi.
org/10.1016/j.puhe.2019.10.028

Al-Ansari A, Nazir M. Relationship between
obesity and dental caries in Saudi male ad-
olescents. Int ] Dent. 2020;2020:8811974.
https://doi.org/10.1155/2020/8811974

Fernandes et al.

920z Areniged g| uo 1senb Aq ypd 6956¥5000/ L ZGE8YY/082/F/Ey/HPd-alonte/dld/woo 1abies//:dny woly pepeojumoq


https://doi.org/10.1590/S0042-96862005000900011
https://doi.org/10.1590/S0042-96862005000900011
https://doi.org/10.1590/1678-7757-2023-0138
https://doi.org/10.1590/1678-7757-2023-0138
https://doi.org/10.11124/JBISRIR-D-19-00058
https://doi.org/10.11124/JBISRIR-D-19-00058
https://www.who.int/publications/i/item/9789240025257
https://www.who.int/publications/i/item/9789240025257
https://doi.org/10.1177/0022034514557546
https://doi.org/10.1177/0022034514557546
https://doi.org/10.1186/s12889-019-6546-2
https://doi.org/10.1186/s12889-019-6546-2
https://doi.org/10.1016/j.socscimed.2013.05.012
https://doi.org/10.1016/j.socscimed.2013.05.012
https://doi.org/10.1111/j.1752-7325.2000.tb03327.x
https://doi.org/10.1111/j.1752-7325.2000.tb03327.x
https://doi.org/10.7326/M18-0850
https://doi.org/10.7326/M18-0850
https://doi.org/10.5005/jp-journals-10005-2515
https://doi.org/10.5005/jp-journals-10005-2515
https://doi.org/10.1186/s43054-022-00104-3
https://doi.org/10.3290/j.ohpd.b2805445
https://doi.org/10.3290/j.ohpd.b2805445
https://doi.org/10.3390/ijerph192316160
https://doi.org/10.3390/ijerph192316160
https://doi.org/10.3390/children8030223
https://doi.org/10.3390/children8030223
https://doi.org/10.5005/jp-journals-10015-1781
https://doi.org/10.5005/jp-journals-10015-1781
https://doi.org/10.1080/00016357.2020.1720799
https://doi.org/10.1080/00016357.2020.1720799
https://doi.org/10.7717/peerj.9413
https://doi.org/10.7717/peerj.9413
https://doi.org/10.1111/jphd.12374
https://doi.org/10.1111/jphd.12374
https://doi.org/10.1016/j.puhe.2019.10.028
https://doi.org/10.1016/j.puhe.2019.10.028
https://doi.org/10.1155/2020/8811974

29

30

3

—_

32

33

34

35

36

Aguiar BD, Fernandes MEF, Aguiar MHR,
Torquato DSA, Peres EC, Teixeira AKM.
Nutritional status and dental caries of
schoolchildren from sobral: Ceara. RGO Rev
Gauch Odontol. 2019;67:¢20190049. https://
doi.org/10.1590/1981-86372019000493499
Folayan MO, Arije O, El Tantawi M, Kola-
wole KA, Obiyan M, Arowolo O, et al. As-
sociation between early childhood caries and
malnutrition in a sub-urban population in
Nigeria. BMC Pediatr. 2019;19(1):433.
https://doi.org/10.1186/s12887-019-1810-2
Pinni J, Avula JSS, Bandi S. Association of
dental caries with socio-demographic and
nutritional factors among school children in
guntur district of Andhra Pradesh, India.
Pediatr Dent J. 2019;29(3):111-5. https://doi.
org/10.1016/j.pdj.2019.07.003

Elger W, Kiess W, Korner A, Schrock A,
Vogel M, Hirsch C. Influence of overweight/
obesity, socioeconomic status, and oral hy-
giene on caries in primary dentition.
J Investig Clin Dent. 2019;10(2):e12394.
https://doi.org/10.1111/jicd.12394

Khadri FA, Gopinath VK, Hector MP, Dav-
enport ES. Evaluating the risk factors that link
obesity and dental caries in 11-17-year-old
school going children in the United Arab
Emirates. Eur J Dent. 2018;12(2):217-24.
https://doi.org/10.4103/ejd.ejd_29_18

Kim JA, Choi HM, Seo Y, Kang DR. Rela-
tions among obesity, family socioeconomic
status, oral health behaviors, and dental
caries in adolescents: the 2010-2012 Korea
national health and nutrition examination
survey. BMC Oral Health. 2018;18(1):114.
https://doi.org/10.1186/s12903-018-0576-5
Li L-W, Wong HM, Gandhi A, McGrath CP.
Caries-related risk factors of obesity among
18-year-old adolescents in Hong Kong:
a cross-sectional study nested in a cohort
study. BMC Oral Health. 2018;18(1):188.
https://doi.org/10.1186/s12903-018-0657-5
Mishu MP, Tsakos G, Heilmann A, Watt
RG. Dental caries and anthropometric
measures in a sample of 5-to 9-year-old

Income Inequalities, Countries, and Dental
Caries in Children

37

38

39

40

41

42

43

44

children in Dhaka, Bangladesh. Community
Dent Oral Epidemiol. 2018;46(5):449-56.
https://doi.org/10.1111/cdoe.12412

Basha S, Mohamed RN, Swamy HS, Ram-
amurthy PH, Sexena V. Caries incidence
among obese adolescents: a 3-year pro-
spective study. Oral Health Prev Dent. 2017;
15(1):65-71. https://doi.org/10.3290/j.ohpd.
a37715

Ferndndez MR, Goettems ML, Demarco FF,
Corréa MB. Is obesity associated to dental
caries in Brazilian schoolchildren? Braz Oral
Res. 2017;31:¢83. https://doi.org/10.1590/
1807-3107BOR-2017.v0l31.0083

Kumar S, Kroon J, Lalloo R, Kulkarni S,
Johnson NW. Relationship between body
mass index and dental caries in children, and
the influence of socio-economic status. Int
Dent J. 2017;67(2):91-7. https://doi.org/10.
1111/idj.12259

Lee Y-H, Jung-Ok C. Study on DMFT related
factors in some adolescents. Curr Pediatr
Res. 2017;21(4):640-5.

Ribeiro CCC, Silva MCBD, Nunes AMM,
Thomaz EBAF, Carmo CDS, Ribeiro MRC,
et al. Overweight, obese, underweight, and
frequency of sugar consumption as risk in-
dicators for early childhood caries in Bra-
zilian preschool children. Int ] Paediatr Dent.
2017;27(6):532-9. https://doi.org/10.1111/
ipd.12292

Nunes S, Alves C, Ferreira R. Relationship
between body mass index, waist circumfer-
ence and diet with dental caries in children.
In: Ist World Congress of Children and
Youth Health Behaviors / 4th National
Congress on Health Education. Aten Pri-
maria. 2013;45(Espec Cong 1):132-188.
Chiu S-H, DiMarco MA, Prokop JL.
Childhood obesity and dental caries in
homeless children. ] Pediatr Health Care.
2013;27(4):278-83. https://doi.org/10.1016/j.
pedhc.2011.11.007

Lueangpiansamut J, Chatrchaiwiwatana S,
Muktabhant B, Inthalohit W. Relationship
between dental caries status, nutritional

45

46

47

48

49

50

51

status, snack foods, and sugar-sweetened
beverages consumption among primary
schoolchildren grade 4-6 in nongbua
khamsaen school, Na klang district, nongbua
lampoo province, Thailand. ] Med Assoc
Thai. 2012;95(8):1090-7.

Sakeenabi B, Swamy HS, Mohammed RN.
Association between obesity, dental caries
and socioeconomic status in 6-and 13-year-
old school children. Oral Health Prev Dent.
2012;10(3):231-41.

Subramaniam P, Singh D. Association of
age-specific body mass index, dental caries
and socioeconomic status of children and
adolescents. ] Clin Pediatr Dent. 2011;36(2):
175-9. https://doi.org/10.17796/jcpd.36.2.
€7665621805156uj

Cinar B, Murtomaa H. Clustering of obesity
and dental health with lifestyle factors
among Turkish and Finnish pre-adolescents.
Obes Facts. 2008;1(4):196-202. https://doi.
org/10.1159/000145931

Gerdin EW, Angbratt M, Aronsson K,
Eriksson E, Johansson I. Dental caries and
body mass index by socio-economic status in
Swedish children. Community Dent Oral
Epidemiol. 2008;36(5):459-65. https://doi.
org/10.1111/j.1600-0528.2007.00421.x
Marshall TA, Eichenberger-Gilmore JM,
Broffitt BA, Warren JJ, Levy SM. Dental caries
and childhood obesity: roles of diet and so-
cioeconomic status. Community Dent Oral
Epidemiol. 2007;35(6):449-58. https://doi.
org/10.1111/j.1600-0528.2006.00353.x
Moreira PVL, Rosenblatt A, Severo AMR.
Prevalence of dental caries in obese and
normal-weight Brazilian adolescents at-
tending state and private schools. Commu-
nity Dent Health. 2006;23(4):251-3.
Oliveira LB. Experiéncia de carie dentaria em
criangas de 5 a 59 meses de idade e sua as-
sociagdo a fatores socioecondémicos e estado
nutricional em Diadema, Sdo Paulo. Sio
Paulo: Faculdade de Odontologia da Uni-
versidade de Sao Paulo; 2006. [Tese de
Doutorado].

Port J Public Health 2025;43:280-293
DOI: 10.1159/000549569

293

920z Areniged g| uo 1senb Aq ypd 6956¥5000/ L ZGE8YY/082/F/Ey/HPd-alonte/dld/woo 1abies//:dny woly pepeojumoq


https://doi.org/10.1590/1981-86372019000493499
https://doi.org/10.1590/1981-86372019000493499
https://doi.org/10.1186/s12887-019-1810-2
https://doi.org/10.1016/j.pdj.2019.07.003
https://doi.org/10.1016/j.pdj.2019.07.003
https://doi.org/10.1111/jicd.12394
https://doi.org/10.4103/ejd.ejd_29_18
https://doi.org/10.1186/s12903-018-0576-5
https://doi.org/10.1186/s12903-018-0657-5
https://doi.org/10.1111/cdoe.12412
https://doi.org/10.3290/j.ohpd.a37715
https://doi.org/10.3290/j.ohpd.a37715
https://doi.org/10.1590/1807-3107BOR-2017.vol31.0083
https://doi.org/10.1590/1807-3107BOR-2017.vol31.0083
https://doi.org/10.1111/idj.12259
https://doi.org/10.1111/idj.12259
https://doi.org/10.1111/ipd.12292
https://doi.org/10.1111/ipd.12292
https://doi.org/10.1016/j.pedhc.2011.11.007
https://doi.org/10.1016/j.pedhc.2011.11.007
https://doi.org/10.17796/jcpd.36.2.e7665621805156uj
https://doi.org/10.17796/jcpd.36.2.e7665621805156uj
https://doi.org/10.1159/000145931
https://doi.org/10.1159/000145931
https://doi.org/10.1111/j.1600-0528.2007.00421.x
https://doi.org/10.1111/j.1600-0528.2007.00421.x
https://doi.org/10.1111/j.1600-0528.2006.00353.x
https://doi.org/10.1111/j.1600-0528.2006.00353.x

	Do Income Inequalities Influence the Relationship between Dental Caries Experience and Nutritional Status in Children and A ...
	Introduction
	Methods
	Eligibility Criteria
	Population
	Concept
	Context
	Type of Sources

	Search Strategy
	Studies Selection
	Data Extraction
	Data Analysis and Presentation

	Results
	Search and Selection
	Studies Characteristics and Countries Evaluated Considering Income
	Dental Caries, BMI, and Socioeconomic Index
	Relationship between Dental Caries, Nutritional Status, and Income
	Hypotheses for Relationship between Dental Caries, Nutritional Status, and Income

	Discussion
	Conclusion
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	References


