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The article represents results of systematic reviews processing regarding existence of potential relationships between body mass index
indicators and caries among patients of different age groups, and outcomes of quality evaluation of evidences regarding this issue. Results of
systematic reviews available for analysis allowed to summarize that the relationship between indicators of body mass index and indicators
of caries prevalence or intensity is complex, non-linear by its nature and depending on the influence of many moderating factors that can
provoke variations within the structure of interaction. Data extracted from systematic reviews indicate, that despite the potential existence of
specific correlations between BMI and caries prevalence/intensity, unambiguous categorization of these in terms of significance and direction
is currently limited based on the quality of available evidence. According to the data of systematic reviews, significant differences in caries
intensity indicators in samples of children with high and average values of the body mass index can potentially be noted during early age
period, as well as during the period of deciduous dentition. At the same time, in a number of scientific works, no associations were identified
between different categories of body mass index and caries intensity and/or prevalence indicators, which would allow to statistically argument
the influence of obesity as a risk factor for the development of caries pathology. Significant variations in the relationships between body mass
index indicators and caries in patients of different age groups, noted in previous studies, may be caused by the influence of the following factors:
use of different approaches for assessing the impact of obesity (indicators of caries prevalence differences, relative risk, mean differences);
differences in the structure of the studied samples; differences in approaches used for research samples formation; use of different origins
data (primary and secondary); implementation of research within different conditions; application of various clinical examination methods,
diagnostic criteria and approaches for classification; implementation of various methods for statistical processing of the data.
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Jloka3u B3a€EMO3B’SI3KY MizK IOKA3HUKAMM iHIEKCY MACH Tijla Ta Kapiecy
3a JaHUMH CHCTEMATHYHHUX OIVISIAIB

Y cTarTi HaBENEHO PE3yNIbTaTH OMPAIFOBAHHS CHCTEMATHYHUX OIISIB IOJI0 HASIBHOCTI MOTCHIIIHHUX B3a€MO3B SI3KIB MK TIOKA3HUKAMU 1HICKCY
MacH TiJla Ta KapiecOM Y TIAIIEHTIB Pi3HKUX BIKOBUX TPYII T MPOBEICHO OLIHKY JOKA3iB PI3HOTO PIiBHS SKOCTI. Pe3ynbraty CHCTEMATHYHIX OIVISIIB,
JOCTYITHHX JUTs aHAJI3Y, IAJIA 3MOTY PE3IOMYBATH, 1110 3B'S30K MK [IOKA3HHKAaMH {HIEKCY MacH Tijla Ta MOKA3HHUKaMHU TTOMIMPEHOCT] YU IHTeHCUBHOCTI
Kapiecy HOCHTh KOMIUIEKCHUH, HEMTHIFHMI XapaKTep Ta 3aJIeXKHUTh BiJI BIUIMBY 0aratbox (akTopiB-MoziepaTopiB, siKi MOYKyTh POBOKYBATH Pi3Hi Bapiaryl
B CTPYKTYpi B3aemoyii. [laHi, eKCTparoBaHi i3 CHCTEMaTHYHHX OIVISIIB, CBITYaTh, 10, HE3BKAIOUH Ha MOTCHIIIHHY HAsSBHICT CIICU(IYHNX Bi/TIOBI/I-
HocTeil Mk nokazaukamu IMT Ta MONIMPEHICTIO/IHTEHCHBHICTIO Kapi€ecy, OMHO3HAYHA KATeropH3allisi TaKHX 38 3HAYMMICTIO Ta CIPSIMOBAHICTIO HHHI
€ 00MEKCHOI BUXOJISTUM 3 SIKOCTI JOCTYITHHX JIOKA3iB. 32 JaHHMMI CUCTEMATHYHUX OIVISIIB 3HAYYII BiIMIHHOCTI TIOKA3HUKIB IHTCHCUBHOCTI Kapiecy
y BUOIpKaX JiTei i3 BACOKIMH Ta CepeIHIMU 3HAYCHHSIMU 1HIEKCY MaCH TiJla TIOTCHITIIHO MOKYTh OyTH BiI3HAYCHI y PAHHBOMY BIlli, @ TAKOXK Y TIEPiO
MOJIOYHOTO TIPHKYCY. BorHouac y HU3II HayKOBUX poOIT He Oy10 iMeHTH(IKOBAHO OIHHX acOIaLlii MK PI3HUMH KaTeropisiMH iHIEKCY MacH Tiia Ta
TIOKa3HMUKaMH HTEHCHBHOCTI Ta/abo MONIMPEHOCTI Kapiecy, sIKi O JaBaia 3MOTy CTaTHCTHYHO apryMEHTYBATH BIUIMB OXKHPIHHS SIK YNHHUKA PH3UKY
PO3BUTKY Kapio3HOi TaTonorii. 3Ha4Hi Bapiallii B3aeMO3B’S3KiB MK TTOKa3HIUKAMH 1HICKCY MACH TijIa Ta KapiecOM Y MAII€HTIB PI3HUX BIKOBUX TPYIL,
BiZI3HAYEHI Y MOMEPE/IHIX JOCITIPKEHHSX, MOXKYTh OyTH BUKIMKAHI BILTMBOM TaKKX (haKTOPIB: BAKOPUCTAHHSM PI3HHX MiIXOMIB 10 OLIHKH BIUTHBY OKHU-
PiHHS (TTOKA3HUKIB BiIMIHHOCTI MOIIMPEHOCTI Kapiecy, BITHOCHOTO PU3HKY, PI3HHLII CEPeIHIX); BIMIHHOCTSMH Y CTPYKTYpi AOCIIIDKYBAaHUX BHOIPOK;
BIIMIHHOCTSAMH Y TIX0/aX 10 (POPMYBAHHS IOCIIDKYBAHUX BUOIPOK; BUKOPHCTAHHAM Pi3HUX 3a TIOXODKCHHSM JIaHUX (TICPBUHHKX Ta BTOPHHHUX);
peati3alli€ro JOCTiDKEeHb Y Pi3HAX YMOBAX; 3aCTOCYBAHHSM Pi3HHX KIIHIYHIX METOLIB OOCTEXKEHHS, HArHOCTHYHKIX KPUTEPIiB Ta ITiIXOMIB 0 KIIACH-

(ikartii; IMIUTEMEHTAIE Pi3HIX METOJIIB CTATHCTHYHOTO OMPAIFOBAHHS JJAHHX.
Kuro4osi ci1oBa: iHIeKe MacH Tija, O)KHPIHHS, Kapiec, CHCTEMaTHYHI OTJISIIH.

Introduction. According to the WHO, since 1975
the number of people suffering from obesity has tripled.
At the same time in 2016 more than 1.9 billion adults had
problems with overweight, of which 650 million were
characterized by clinical signs of obesity [1, 2, 3]. In March
2022, the WHO reported, that the number of obese people
exceeded 1 billion people, and by 2025, the health status
of 167 million people will deteriorate precisely because of
being overweight or obese [3].

The processing of large amounts of epidemiological
data using machine learning algorithms allowed to establish
an increase in the relative risk (RR) of caries development
to the level of RR=1.56 among obese patients, while the
average number of teeth affected by caries in such patients
was 2.4043.00, and in the group of patients with normal
weight — 2.0242.79 [4]. In the literature, the connection
between overweight and caries is substantiated by the
presence of common risk factors, the main ones of which
are dietary features, such as the consumption of excessive
amounts of carbohydrates, free sugars, and others [4, 5, 6].
In addition, both the development of obesity and the
development of caries are associated with the complex
influence of a number of behavioural and social factors,
as well as with inappropriate socio-economic living
conditions [5].

At the same time, a number of scientific studies have
not identified any associations between different categories
of body mass index and indicators of caries intensity and/
or prevalence, which would allow to statistically argue the
influence of obesity as a risk factor for the development of
carious pathology [7, 8].

Considering the partial inconsistency of the data
regarding existing relationships between body mass index
and caries indicators, which are available in the literature, it
is advisable to conduct analytical processing of the results of
systematic reviews as formed aggregations of information
optimized for targeted analysis in accordance with the set
goal. The advantages of using systematic reviews as data
sources for content analysis are that the studies, included
in them, have already been selected according to the
previously formulated inclusion criteria, and the presented
evidences are categorized due to the level of their quality.

Objective. To compare and evaluate the level of
evidences regarding potential associations between
indicators of body mass index and caries in patients of
different age groups based on data available from systematic
reviews.

Materials and methods. The formation of the primary
cohort of publications, that were associated with the purpose
of the study and which provided evidences for various
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forms of relationships between indicators of the body mass
index and caries pathology, was carried out by searching
them within PubMed (NCBI) database (https://www.ncbi.
nlm.nih.gov/pubmed/) using following descriptors:

1. ("obesity"[MeSH Terms] OR "obesity"[All Fields])
AND ("dental caries"[MeSH Terms] OR ("dental"[All
Fields] AND "caries"[All Fields]) OR "dental caries"[All
Fields] OR "caries"[All Fields]);

2. ("body mass index"[MeSH Terms] OR ("body"[All
Fields] AND "mass"[All Fields] AND '"index"[All
Fields]) OR "body mass index"[All Fields]) AND ("dental
caries"[MeSH Terms] OR ("dental"[All Fields] AND
"caries"[All Fields]) OR "dental caries"[All Fields] OR
"caries"[All Fields]).

An additional search was conducted within Google
Scholar  (https://scholar.google.com/) using  similar
keywords: "body mass index", "obesity", "caries".

After the formation of the primary cohort of publications,
the following inclusion criteria were used to form the study
sample: 1) compliance of the publication with the criteria
for a systematic review; 2) representation of the results of
more than one targeted study, devoted to the research of
relationships between indicators of the body mass index
and caries pathology.

All publications, included in the study sample, were
analyzed in detail, and the data extracted from them were
categorized and systematized in the spreadsheet editor
Microsoft Excel 2019 (Microsoft Office 2019, Microsoft).
The main results of the analyzed systematic reviews and
the identified relationships between them are presented in
descriptive form in the «Results» section of this article.

Results. One of the first systematic reviews devoted to
the associations between caries and obesity, conducted by
Kantovitz K.R., found that out of all available publications,
that matched the inclusion criteria, only three studies
demonstrated high quality evidences (level A evidence), and
only one study confirmed the existence of direct associations
between the two above-mentioned pathologies based on high
quality evidence [9]. In 2013 Silva A.E.R. and colleagues
identified 13 targeted publications, that demonstrated
evidences of an appropriate quality level regarding the
relationship between caries and obesity, among which 6
scientific studies confirmed the positive associations between
BMI indicators and caries intensity [10].

A meta-analysis of scientific studies, published between
2004 and 2011, found associations of caries pathology with
both high and low indicators of body mass indexes during
the analysis of a sample of children and adolescents, which
made it actually impossible to establish unambiguous types
of relationships [11]. Data processing made it possible to
identify, that 35% of the analyzed studies shown evidences
of positive relationship between caries intensity and BMI
indicators, while 19% shown evidences of a negative
relationship [11]. However, the authors noted, that the data
on the presence of negative types of relationships between
caries and BMIwere mainly reported in developing countries
or among the studied samples of patients with progressive or
complicated caries [11]. At the same time studies, in which
BMI indicators shown a positive correlation with caries
intensity, were characterized by the following features:
1) lack of representation for underweight individuals in

the studied samples; 2) the composition of individuals
samples from highly developed countries; 3) application of
more sensitive diagnostic methods that allowed to register
caries signs at the spot stage [11]. Considering the above-
mentioned facts, the authors summarized the importance of
assessing the hypothesis of a non-linear type of association
between BMI and DMEF; therefore, to study such it is
necessary to use an adapted set of statistical methods for
data processing, taking into account the peculiarities of
their distribution [11].

Hayden C. (2012) and colleagues determined that the
factors of children's origin from the so-called industrialized
countries, as well as cofactors of age and socio-economic
status of the family, are significant moderators in the
structure of the association between caries intensity and
obesity in children [12].

A systematic review of 14 cross-sectional studies, 1 case-
control study, and 1 prospective cohort study stated, that
the results presented by the researchers were inconsistent,
as 8 publications did not indicate presence of statistically
significant associations between BMI and caries, in 6
publications such association was observed and statistically
substantiated, while in 2 studies DMF and BMI were
characterized by a negative correlation [13]. Shivakumar
S. and colleagues emphasized, that the inconsistency of the
results of different investigations, analyzed in the systematic
review, can be explained by the fact, that most scientific
studies did not provide an assessment of the confounders
impact, such as socio-economic factors, features of diet and
oral care, level of prevention and provision of dental care for
the population [13].

The systematization of data, provided by Chen D.
(2018) did not allow to identify significant differences in
caries prevalence in groups of children with normal weight
and deviations from the average weight adjusted for age
[14]. In the sensitivity analysis, however, it was noted, that
obese children were characterized by a higher frequency
of caries diagnosis during the primary dentition compared
to a sample of children with normal weight. In addition, a
higher prevalence of caries in children with signs of obesity
was noted among residents of countries with a high level of
income in both the primary and permanent dentition [14].

Application of arandom effects model for the aggregated
data revelated that overweight and obese children were
characterized by statistically higher caries intensity
compare to the sample of children with normal weight; at
the same time, a low level of family income and education
level were associated with the two above-mentioned
pathologies [15]. Angelopoulou M. and colleagues (2019)
in the meta-analysis received similar results, confirming,
that overweight and obese children are characterized by a
higher risk of caries development at an early age [16].

A systematic review by Alshehri Y.F. and colleagues
(2020), which assessed the relationship between body
mass index and caries in the Kingdom of Saudi Arabia,
identified two studies, confirming the positive nature of the
associations between these two pathologies in children, and
the same number of studies confirming the positive nature
ofthe associations between obesity and caries in adults [17].
At the same time, in six studies that analyzed a sample of
children, the character of the relationship between caries and

20

Intermedical journal, éunyck 2, 2023 p.




BMI was categorized as negative, and two studies provided
on the samples of obese adults were characterized by a
lack of necessary data to make unequivocal conclusions.
Based on the obtained results, the authors categorized the
relationship between BMI and caries as complex, implying
the influence of many moderator factors that can cause
variations in the structure of the interaction [17].

Analysis of 18 publications, included in a systematic
review of Aceve-Martins M. and colleagues from 2022
found, that samples of children with lower and higher BMI
did not differ by caries intensity in the primary dentition
[18]. However, conduction of the sensitivity analysis
with the exclusion of low-quality studies made it possible
to verify a statistically significant difference in the DMF
indicators among children with high and low BMI values
(difference of means —0.42; 95% CI, —0.74, —0.11) [18].

In the work of Achmad H. and colleagues (2021), it was
stated that despite the fact that according to previous studies
the relationship between body mass index and the frequency
of caries diagnosis in children still exists, however, it is
currently impossible to categorize specific correspondences
between BMI and specific caries intensity [19].

The conducted analysis of the selected systematic
reviews revealed a lack of high-quality evidences regarding
the existence of well-defined types of relationships between
body mass index and indicators of caries prevalence
and intensity. Significant variations in the relationships
between body mass index indicators and caries in patients
of different age groups, noted in previous studies, may
be caused by the influence of the following factors [20]:
use of different approaches to assess the impact of obesity
(indicators of differences in caries prevalence, relative
risk, difference in mean, etc.); differences in the structure
of the researched samples; differences in approaches used
to form research samples; use of the data with different

origins (primary and secondary); implementation of
research in different conditions; use of different clinical
examination methods, diagnostic criteria and approaches
for classification; implementation of different methods for
statistical data processing. In addition, the formation of
relationships of a certain direction between indicators of
the body mass index and indicators of the prevalence or
intensity of caries can be influenced by the peculiarities of
the distribution of target data in the structure of the studied
samples. The results of systematic reviews available for
analysis allow to summarize, that the relationship between
indicators of the body mass index and indicators of the
prevalence or intensity of caries is obviously complex, non-
linear and depends on the influence of many moderating
factors, that may cause different variations in the structure
of the interaction. Data extracted from systematic
reviews indicate, that despite the potential existence of
specific correlations between BMI and caries prevalence/
intensity, unambiguous categorization of these in terms of
significance and direction is currently limited based on the
quality of available evidence.

Conclusions. The relationship between body mass index
indicators and caries intensity indicators is characterized
by pronounced statistical variations, and can be interpreted
as not being definitively determined and as such, which
requires further detalization and clarification in the course
of high quality studies. The available data indicate, that the
relationship between body mass index indicators and caries
intensity indicators is complex, nonlinear, and largely
depends on the influence of a number of confounders.
According to the data of systematic reviews, significant
differences in caries intensity indicators in samples of
children with high and average values of the body mass
index can potentially be noted during early age period, as
well as during the primary dentition period.
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