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Abstract
Background  Children with healthier nutritional status are less likely to develop severe caries than those with a 
high-sugar content diet. Studies evaluating dental caries and nutritional status in school-age children have generally 
focused on dietary intake, diet quality, or anthropometric measures, and the number of studies evaluating them 
together is limited.

Objective  It was aimed to evaluate the relationship between dental caries adherence to the Mediterranean Diet 
(MD), dietary intake, and Body Mass Index (BMI) in school-age children.

Materials and methods  This study was conducted with 300 healthy children (52.0% boys, 48.0% girls) aged 
between 6 and 12 years. The data collection forms included sociodemographic characteristics, oral health practices 
of children, Mediterranean Diet Quality Index for children and adolescents (KIDMED), and food consumption records. 
Anthropometric measurements (body weight and height) of the children were taken. Dental examinations were 
performed by a pediatric dentist.

Results  While the DMFT mean score of the children was 1.7 ± 2.09, the mean dft score was 2.9 ± 3.29. The mean of 
KIDMED scores was 5.9 ± 3.32. DMFT and dft scores decreased statistically as maternal education increased (p < 0.05). 
DMFT and dft scores were not statistically different between BMI groups according to gender and age (p > 0.05). 
DMFT scores differed statistically between KIDMED groups (p < 0.05). This difference was between low-optimal and 
low-improvement-needed groups. While there was a low negative correlation (r=-0.169) between calcium intake 
and DMFT score, a low positive correlation was found between glucose (r = 0.172) and fructose (r = 0.149) intake and 
dft score (p < 0.05). In regression analysis, while the children’s age related DMFT scores positively, maternal education 
and KIDMED scores related DMFT scores negatively. Also, children’s age and maternal education related dft scores 
negatively.
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Introduction
Dental decay (also known as caries or cavities) is one of 
the most common chronic diseases in children [1, 2]. 
Worldwide, 53.8% of children have permanent tooth 
decay, and 46.2% have primary tooth decay [3]. Accord-
ing to the Turkey Oral and Dental Health Profile 2018 
study, it was determined that 64.4% of children aged 5 
years, 46.6% of children aged 12 years, and 58.3% of chil-
dren aged 15 years had at least one tooth decayed [4]. 
Dental caries in children negatively affects their quality of 
life due to discomfort, pain, sleep problems, chewing dif-
ficulties, learning disorders, and absenteeism from school 
[5].

Dental caries is a multifactorial disease. The interaction 
of environmental and genetic factors, such as the effects 
of oral bacterial flora, dietary habits, oral hygiene, saliva 
composition, and tooth structure, plays a role in the for-
mation and progression of caries [6]. The eating pattern 
has an important role in the etiology of dental caries, 
as there is a multifaceted relationship between diet and 
dental caries among these factors. Eating habits can be a 
risk factor or preventive for dental caries. On the other 
hand, impaired oral health can lead to insufficient dietary 
intake and nutrient deficiencies [7].

Over the past decade, there has been a growing inter-
est in investigating the potential preventive effects of a 
healthy diet against developing dental caries in children 
[8]. Children with healthier eating habits are less likely 
to have dental caries than those with unhealthy ones [9, 
10]. The type, physical and chemical structure, prepara-
tion, consumption amount, and frequency of the foods 
consumed in children affect the formation of dental car-
ies [11]. Dietary free sugars are the leading risk factor for 
developing dental caries [12]. Studies have shown that 
100% fruit juice consumption, sugar consumption more 
than once a week, consumption of processed starch, and 
consumption of sugary drinks at bedtime are associ-
ated with a higher risk of dental caries in children [13]. 
American Academy of Pediatric Dentistry recommend 
reducing sugar consumption to less than 10% of total 
energy intake and reducing sugar intake to less than 5% 
to reduce body weight gain, obesity and the risk of dental 
caries in children [14].

Among healthy dietary patterns, the Mediterranean 
diet (MD) draws attention. The MD is characterized by 
a high intake of plant-based foods such as vegetables, 
fruits, nuts, legumes, and unprocessed cereals. It also 

involves a moderate to high consumption of fish, while 
limiting the intake of meat, particularly red and pro-
cessed meats. Polyols, also known as polyalcohols, are 
naturally occurring compounds present in plant-based 
foods including fruits and vegetables. These substances 
are recognized for their anticariogenic properties, since 
they promote a rise in salivary pH. Consequently, they 
facilitate the remineralization of early-stage carious 
lesions [15, 16]. Moreover, the presence of phenolic com-
pounds in fruits and vegetables has been seen to inhibit 
the proliferation of bacteria associated with dental caries 
and the development of biofilm. Additionally, these com-
pounds have been reported to have inhibitory properties 
against glycosyltransferases, which are enzymes respon-
sible for facilitating the metabolic breakdown of sucrose 
[17, 18].

In addition, the MD largely excludes ultra-processed 
food, carbonated beverages, and manufactured pastries 
due to their high content of added sugars. The high sugar 
content foods, beverages, and starchy foods, particu-
larly those more rapidly digested in the oral cavity, drop 
plaque pH and may pose an increased risk of dental car-
ies. Many foods that are at the core of theMD have a low 
glisemic index (GI), and this could play a role in the salu-
tary effects of this dietary model [19]. Lower GI foods, 
which a more slowly digested, showing smaller dental 
pH excursions, and potentially lead to an decreased risk 
of dental caries formation in the longer term [20]. Evi-
dence supports the association between dietary patterns 
and dental caries; however, research on the association 
between dental caries and the MD is limited [21, 22].

The relationship between caries and obesity has 
received much attention in recent years [23]. The asso-
ciation is likely derived from common risk factors such 
as high sugar diet, unhealthy eating habits, lower socio-
economic status, and other social-environmental factors 
[24]. Hayden et al. reported that a significant association 
between children obesity and dental caries only in indus-
trialised countries [25]. Hooley et al. reported that den-
tal caries is associated with both high and low body mass 
index [26]. Recent systematic reviews [27, 28] showed 
that there is no evidence of a consistent association 
between BMI and caries.

Considering that school age is a compelling period in 
which every child’s health-related behaviors, beliefs, and 
attitudes become widespread, determining the nutri-
tional status of children that predispose/resist tooth 

Conclusion  In this study, adherence to the MD rather than nutrients was found to be important in dental caries. Also 
maternal education level was also found to be a determinant factor in dental caries in children. DMFT and dft did not 
differ between BMI groups.Further studies should be conducted to assess the impact of the MD on dental caries in 
children to develop dietary interventions for preventative purposes.
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decay in this period constitutes a critical period to pre-
vent dental caries [29]. Studies evaluating dental caries 
and nutritional status in school-age children have gener-
ally focused on dietary intake, diet quality, or anthropo-
metric measures, and the number of studies evaluating 
them together is limited. This study assessed the rela-
tionship between dental caries and adherence to the MD, 
dietary intake, and BMI in school-age children.

Materials and methods
Study setting and population
This study was conducted with 300 healthy children 
(52.0% boys, 48.0% girls) aged between 6 and 12 years 
(10.2 ± 1.84 years) who applied to a private dental clinic 
in the province of Istanbul. The G*Power (version 3.1.9.7, 
Universitat Düsseldorf, Düsseldorf, Germany) program 
was used for post-hoc power analysis after the study, with 
correlation: point biserial model, according to the with 
two tail, effect size |ρ|=0.33, α err prob = 0.05, and the 
power (1-ß err prob) of the study was determined to 99%. 
Children who do not have a chronic/ psychological prob-
lem affecting their nutrition or require special nutrition, 
and who agreed to participate in the study were included 
in the sampling (response rate and any data about non-
participants are not available).

Ethical approval was obtained from the Istanbul Medi-
pol University Ethics Committee (10840098-604.01.01-
E.27,469) to conduct the research. The research complied 
with the policy set out in the Declaration of Helsinki; 
informed consent in written form was obtained from the 
parents, and child consent was obtained.

Measures
Data on children and their parents were collected 
through face-to-face interviews with parents using a 
questionnaire form. The data collection forms included 
sociodemographic characteristics [children’s age, sex 
(male or female), educational status of children (ele-
mantary or secondary school) and educational status 
of parents (< high school or ≥ high school) etc.], health 
information (a disease diagnosed by a doctor, yes or no), 
oral health practices of children (toothbrushing status, 
daily frequency of tooth brushing), Mediterranean Diet 
Quality Index for children and adolescents (KIDMED), 
and food consumption records. Anthropometric mea-
surements of the children were taken by the researcher 
(K.E). The oral examinations of the children were made 
by the pediatric dentist (B.B.A).

Dental examination
In order to evaluate the dental health practices of the chil-
dren, the use of toothbrushes, the status and frequency 
of tooth brushing were questioned with a questionnaire. 
Clinical examinations were made by the pediatric dentist.

Oral and dental examinations of children were per-
formed with the help of mirror and probe according to 
the World Health Organization(WHO) criteria [30]. 
Radiography was not taken to determine interproximal 
caries. If any surface of the tooth became visible in the 
mouth, the tooth was considered erupted. If both primary 
and permanent teeth were in the same tooth space at the 
same time, permanent teeth were included in the evalua-
tion. Teeth with no clinically carious cavities on the sur-
face of the tooth were considered healthy. If there were 
no other pathological findings, white spots, hard discol-
orations and pits on the enamel surface were included in 
the same classification as healthy. WHO recommended 
caries classification was used and only cavitated dentine 
lesions were included [30]. Decayed, missing and filled 
teeth were calculated according to DMFT ( Decayed, 
Missing and Filled Teeth) index for permanent dentition, 
dft ( decayed and filled teeth) index for primary denti-
tion [30]. Because the included children were at the age 
of mixed dentition, the missing “m” component of the 
dmft was not included.

Dietary intake
Children’s food consumption records were obtained with 
the help of their parents by the researchers. The chil-
dren and their parents were instructed on how to record 
food consumption and were asked to record all foods 
and drinks consumed for two days (one day weekday 
and one weekend day) by the researchers. A “Meal and 
Food Photo Catalog” was used to determine the sizes and 
amounts of the food and beverages consumed [31]. The 
energy and nutrient intakes (protein, fat, carbonhydrate, 
glucose, fructose, galactose, sucrose, fiber, calcium, flori-
dine, iodine) [32, 33] of children were evaluated using the 
Nutrition Information System (BeBiS) program (version 
8) [34]. The children’s adherence to the MD was assessed 
using the Mediterranean Diet Quality Index for children 
and adolescents (KIDMED). The KIDMED was devel-
oped by Serra-Majem et al. (2004) to assess adherence 
to MD in children and adolescents [35]. The Turkish reli-
ability and validity study of the scale was conducted by 
Şahingöz et al. (2019) [36]. The index ranged from 0 to 12 
and was based on 16 questions. The 6th, 12th, 14th, and 
16th items are scored as -1, and the remaining 12 items 
are scored as + 1. The total score is calculated by sum-
ming these values:≥8, optimal Mediterranean diet; 4–7, 
improvement needed; ≤3, low diet quality [35].

Anthropometric measurements
The researcher performed the measurements of weight 
using a Tanita BC532 device. A stadiometer was used 
to measure height [37]. The World Health Organization 
WHO (2007) growth standards and the WHO AnthroP-
lus software (version 1.0.4, February 2011) program were 
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used to evaluate Body Mass Index (BMI) Z-scores. The 
BMI was categorized according to the Z-score junctions 
[38].

Statistical analysis
The data was analyzed using the SPSS 22.0. The vari-
ables were evaluated using visual (histogram and prob-
ability graphs) and skewness and kurtosis to determine 
whether or not they are normally distributed. In the sta-
tistical evaluation of the data continuous variables were 
expressed as mean (x̄ ) and standard deviation (SD), 
and categorical variables were expressed as number (n) 
and percentage (%). Mann Whitney U or Kruskall Wal-
lis tests were applied to find value differences between 
groups. The Pearson or Spearman correlation coefficient 
was used to analyze the parameters’ correlation. Multiple 
linear regression analyses were used to evaluate factors 
associated with DMFT and dft scores. In the regression 
analyses, we selected the variables that showed a signifi-
cant difference according to group comparison or corre-
lation with DMFT or dft as independent variables. The 
statistical significance level was set at p < 0.05.

Results
Of the children participating in the study, 52.0% were 
boys and 48.0% were girls. While 50.0% of children 
had normal BMI, 38.0% were overweight or obese 
(Table  1). While the DMFT mean score of the children 
was 1.7 ± 2.09, the mean dft score was 2.9 ± 3.29. The 
mean of KIDMED scores was 5.9 ± 3.32. Daily dietary 
energy (kcal), calcium (mg), glucose (g), and fructose 
(g) intake were 1607.4 ± 445.87, 691.0 ± 319.19, 9.8 ± 7.88 
and 11.2 ± 9.35, respectively (Table  2). According to the 
KIDMED classification, 48.0% of the children needed 
improvement, 21.3% were in the low diet quality group, 
and 30.7% were in the optimal MD group. Those who 
brush their teeth all the time constituted 56.0% of the 
study, while 65.7% declared that they brushed their teeth 
once daily. While 65.7% of mothers were high school 
/university graduates, this rate was 80% for fathers 
(Table 1).

Table  3 shows the comparison of dental health indi-
ces by groups. DMFT and dft scores differed according 
to age groups (6–9 and 10–12 years) (p < 0.05). It was 
determined that DMFT and dft scores decreased statis-
tically as maternal education level increased (p < 0.05). 
According to the frequency of tooth brushing, the DMFT 
score of those who brush their teeth at most once a 
day (1.5 ± 1.96) was statistically lower than those who 
brushed their teeth twice or three times a day (2.1 ± 2.29) 
(p < 0.05), but no difference was found between dft scores. 
DMFT and dft scores were not statistically different 
between BMI groups according to sex and age (p > 0.05). 
DMFT scores differed statistically between KIDMED 

Table 1  General characteristics and KIDMED classification of the 
participants (n:300)

n %
Children’s age
  6–9 years 107 35.7
  10–12 years 193 64.3
Sex
  Boy 156 52.0
  Girl 144 48.0
Children’s education
  Elementary school 107 35.7
  Secondary school 193 64.3
Children’s BMI classification (total)
  Underweight 36 12.0
  Normal 150 50.0
  Overweight 65 21.7
  Obese 49 16.3
Children’s BMI classification (boy)
  Underweight 15 9.6
  Normal 87 55.8
  Overweight 30 19.2
  Obese 24 15.4
Children’s BMI classification (girl)
  Underweight 21 14.6
  Normal 63 43.8
  Overweight 35 24.3
  Obese 25 17.4
Tooth brushing
  Sometimes 132 44.0
  Always 168 56.0
Frequency of tooth brushing
  Once a day 197 65.7
  Twice or three times a day 103 34.3
Mother’s age (years)
  25–34 85 28.3
  35–44 185 61.7
  45+ 30 10.0
Father’s age (years)
  25–34 30 10.0
  35–44 196 65.3
  45+ 74 24.7
Mother’s education
  <High school 103 34.3
  ≥ High school 197 65.7
Father’s education
  <High school 60 20.0
  ≥ High school 240 80.0
KIDMED
  Optimal 92 30.7
  Improvement needed 144 48.0
  Low 64 21.3

X̄  ±SD
Children’s age (years) 10.2 ± 1.84
Mother’s age (years) 37.4 ± 5.44
Fathers’s age (years) 41.0 ± 6.10
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groups. This difference was between low-optimal and 
low-improvement-needed groups (Table 3).

The correlation between the daily energy and some 
nutrient values of children and their DMFT and dft 
scores are shown in Table  4. While there was a low 
negative correlation (r=-0.169) between calcium intake 
and DMFT score, a low positive correlation was found 
between glucose (r = 0.172) and fructose (r = 0.149) 
intake and dft score (p < 0.05). No correlation was found 
between the intake of energy and other nutrients and 
DMFT and dft scores (p > 0.05).

When the factors related the scores obtained from 
DMFT were evaluated with multiple linear regression 
analysis (R2: 0.113, p < 0.001), while the children’s age 
related DMFT scores positively, maternal education 
and KIDMED scores related DMFT scores negatively 
(Table  5). Also, children’s age and maternal educa-
tion related dft scores negatively (R2: 0.454, p < 0.001) 
(Table 5).

Discussion
The results of this study show that child age, maternal 
education level, and KIDMED score were related factors 
for the DMFT score. Also, it was found that the child’s 
age and the mother’s educational status were related 
factors for the dft scores. Although there were relation-
ships between dietary calcium intake, tooth brushing 
frequency and DMFT score, dietary glucose and fruc-
tose intake, and dft score, these relationships were insig-
nificant in the regression models. It was determined that 
BMI did not associate with the dental health indices.

The World Health Organization (WHO) classified 
dental caries into 5 groups as very low (0.0-1.1 DMFT), 
low (1.2–2.6 DMFT), medium (2.7–4.4 DMFT), high 
(4.5–6.5 DMFT), very high (> 6.6 DMFT). WHO and 

the World Dental Association set one of the global tar-
gets to be achieved in terms of oral and dental health as 
DMFT below 3 for 12 years old [39]. Archana et al. (2022) 
found the mean DMFT score of 6-year-old children to 
be 2.5 ± 2.75, while 12-year-old children had 1.2 ± 1.33 
[40]. In our study, the DMFT and dft mean scores were 
1.4 ± 2.23 and 5.6 ± 3.32 for the 6–9 age group, respec-
tively; 1.9 ± 1.98 and 1.5 ± 2.14 for the 10–12 age group, 
respectively. According to this, it is seen that the target of 
WHO and the World Dental Association for permanent 
and deciduous teeth has been achieved in this research 
sample.

Education level is an important socioeconomic indica-
tor that affects knowledge and healthy decision-making 
ability [41]. Highly educated families have a more posi-
tive attitude and show a stronger tendency to control 
their children’s sugar consumption than low-educated 
families [42]. It is known that the low education level 
of the family is a risk factor in terms of dental caries in 
children [43]. In the study conducted by Koçanalı et al. 
with 300 children between the ages of 7–13, it was found 
that the educational status of the mother was positively 
related to the frequency of tooth brushing [44]. Similar 
results were found in a study conducted with amateur 
athletes, and it was determined that the children of fami-
lies with low socioeconomic status had insufficient tooth 
brushing habits [45]. Parallel to the studies, it was found 
in this study that the mean dft/DMFT indexes decreased 
as the mother’s education level increased. As the family’s 
education level increases, the awareness and conscious-
ness level about oral and dental health increases. Since 
children see their parents as role models, raising aware-
ness among parents about protecting oral health will be 
very important.

Table 2  Dental health indices, KIDMED scores, dietary energy and nutrient intake of the participants (n:300)
Mean ± SD 1st quartile Median 3rd quartile

Dental health indices
  DMFT 1.7 ± 2.09 < 0.001 1.0 3.0
  dft 2.9 ± 3.29 < 0.001 2.0 5.0
KIDMED scores 5.9 ± 3.32 4.0 6.0 8.0
Dietary energy (kcal) 1607.4 ± 445.87 1278.6 1585.6 1886.5
Protein (g) 61.2 ± 20.02 48.2 58.5 73.0
Fat (g) 69.9 ± 23.86 53.4 65.9 84.5
Carbohydrate (g) 177.9 ± 62.7 134.5 174.1 215.6
Glucose (g) 9.8 ± 7.88 3.9 8.3 12.7
Fructose (g) 11.2 ± 9.35 3.9 9.3 15.4
Galactose (g) 1.25 ± 1.25 0.1 1.0 2.0
Sucrose (g) 26.1 ± 20.75 9.9 22.1 38.1
Fiber (g) 15.9 ± 6.66 11.8 15.3 19.6
Calcium (mg) 691.0 ± 319.19 450.0 683.0 902.6
Fluorine (mcg) 393.3 ± 148.62 300.6 375.6 469.1
Iodine (mcg) 146.3 ± 67.7 95.2 137.0 188.5
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Table 3  Comparison of dental health indices by groups (n:300)
DMFT dft
Mean ± SD Median (IQR) p-value Mean ± SD Median (IQR) p-value

Children’s age
  6–9 years 1.4 ± 2.23 1.0 (< 0.001-2.0) 0.009 5.6 ± 3.32 6.0 (3.0–8.0) < 0.001
  10–12 years 1.9 ± 1.98 1.0 (< 0.001-4.0) 1.5 ± 2.14 < 0.001 (< 0.001-3.0)
Sex*
  Girls 1.8 ± 1.86 1.0 (< 0.001-4.0) 0.152 2.8 ± 3.14 2.0 (< 0.001-5.0) 0.668
  Boys 1.7 ± 2.29 1.0 (< 0.001-3.0) 3.1 ± 3.43 2.0 (< 0.001-6.0)
Children’s education*
  Elementary school 1.4 ± 2.23 1.0 (< 0.001-2.0) 0.009 5.6 ± 3.32 6.0 (3.0–8.0) < 0.001
  Secondary school 1.9 ± 1.98 1.0 (< 0.001-4.0) 1.5 ± 2.14 < 0.001 (< 0.001-3.0)
Children’s BMI classification (total)**
  Underweight 1.6 ± 1.91 1.0 (< 0.001-3.0) 4.1 ± 3.47 4.0 (< 0.001-6.0)
  Normal 1.9 ± 2.33 1.0 (< 0.001-3.3) 0.535 3.1 ± 3.58 2.0 (< 0.001-6.3) 0.104
  Overweight 1.5 ± 1.63 1.0 (< 0.001-3.0) 2.1 ± 2.74 1.0 (< 0.001-4.0)
  Obese 1.6 ± 1.98 1.0 (< 0.001-3.0) 2.7 ± 2.64 2.0 (< 0.001-5.0)
Children’s BMI classification (boy)**
  Underweight 1.5 ± 2.19 1.0 (< 0.001-2.0) 0.788 3.3 ± 3.43 3.0 (< 0.001-5.0) 0.390
  Normal 1.9 ± 2.67 1.0 (< 0.001-3.0) 3.1 ± 3.67 2.0 (< 0.001-6.0)
  Overweight 1.3 ± 1.46 1.0 (< 0.001-3.0) 2.5 ± 3.26 0.5 (< 0.001-4.3)
  Obese 1.2 ± 1.47 0.5 (< 0.001-3.0) 3.7 ± 2.72 4.0 (1.0–6.0)
Children’s BMI classification (girl)**
  Underweight 1.7 ± 1.73 1.0 (< 0.001-3.5) 0.997 4.7 ± 3.45 4.0 (2.5–7.5) 0.052
  Normal 1.8 ± 1.77 2.0 (< 0.001-4.0) 3.1 ± 3.47 2.0 (< 0.001-7.0)
  Overweight 1.6 ± 1.76 1.0 (< 0.001-4.0) 2.8 ± 2.21 2.0 (< 0.001-3.0)
  Obese 1.9 ± 2.34 1.0 (< 0.001-3.0) 2.8 ± 2.20 2.0 (< 0.001-3.5)
Tooth brushing*
  Sometimes 1.7 ± 1.94 1.0 (< 0.001-3.0) 0.808 3.4 ± 3.46 3.0 (< 0.001-6.0) 0.112
  Always 1.7 ± 2.20 1.0 (< 0.001-3.0) 2.6 ± 3.12 1.5 (< 0.001-4.8)
Frequency of tooth-brushing*
  Once a day 1.5 ± 1.96 1.0 (< 0.001-3.0) 0.014 3.1 ± 3.36 < 0.001 (2.0-5.5) 0.161
  Twice or three times a day 2.1 ± 2.29 2.0 (< 0.001-4.0) 2.6 ± 3.15 1.0 (< 0.001-5.0)
Mother’s age (years)**
  25–34 1.9 ± 2.38 2.0 (< 0.001-4.0) 0.310 4.0 ± 3.60 4.0 (< 0.001-7.0)a 0.002
  35–44 1.6 ± 2.00 1.0 (< 0.001-3.0) 2.5 ± 3.10 1.0 (< 0.001-4.0)b

  45+ 1.8 ± 1.62 1.5 (< 0.001-3.3) 2.8 ± 2.87 2.5 (< 0.001-4.3)a.b

Father’s age (years)**
  25–34 2.1 ± 3.08 1.5 (< 0.001-3.0) 0.679 4.7 ± 4.27 4.5 (< 0.001-8.0) 0.064
  35–44 1.7 ± 1.96 1.0 (< 0.001-3.0) 2.8 ± 3.19 2.0 (< 0.001-5.0)
  45+ 1.6 ± 1.93 1.0 (< 0.001-3.0) 2.7 ± 2.91 2.0 (< 0.001-5.0)
Mother’s education*
  <High school 2.3 ± 2.39 2.0 (< 0.001-4.0) 0.000 3.8 ± 3.89 3.0 (< 0.001-7.0) 0.008
  ≥ High school 1.4 ± 1.85 1.0 (< 0.001-3.0) 2.5 ± 2.83 1.0 (< 0.001-5.0)
Father’s education*
  <High school 2.3 ± 2.76 2.0 (< 0.001-4.0) 0.063 4.5 ± 3.74 4.0 (1.0–8.0) < 0.001
  ≥ High school 1.6 ± 1.86 1.0 (< 0.001-3.0) 2.6 ± 3.05 1.0 (< 0.001-5.0)
KIDMED**
  Optimal 1.2 ± 1.68 < 0.001 (< 0.001-2.0) a 0.003 3.2 ± 3.11 3.0 (< 0.001-5.0) 0.207
  Improvement needed 1.7 ± 1.91 1.0 (< 0.001-3.0) a 3.0 ± 3.42 2.0 (< 0.001-6.0)
  Low 2.4 ± 2.74 2.0 (0.3-4.0) b 2.5 ± 3.26 < 0.001 (< 0.001-5.0)
*Mann-Whitney U test; **Kruskall-Wallis test; IQR: inter quartile range. a.bThe groups with the same letters within a column are not signifcantly different according 
to pairwise comparisons. Bold values: p < 0.05
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Caries and obesity are significant public health con-
cerns that have an impact on numerous children and 
adolescents around the world. Both can have detri-
mental effects on health and quality of life [46]. In this 
study, dft and DMFT values did not differ according to 
BMI groups. Recent systematic reviews have also found 
that there is insufficient evidence to show a relationship 
between dental caries and obesity [27, 28]. The possible 
explanations for this situation may be, firstly, that the eti-
ology of obesity and dental caries is multifactorial and 
that various environmental and genetic factors are effec-
tive on them. So it is impossible to explain their link with 
just one common risk factor. In addition, oral hygiene 
practices and socioeconomic status are reported to be 
more important risk factors for dental caries formation 
than obesity. Second, obesity may result from increased 
dietary fat consumption, which has less of an impact on 
dental caries development than a diet high in sugar [27].

In the study, although there were relationships between 
dietary calcium intake and DMFT score, dietary glucose 
and fructose intake, and dft score, these relationships 
were insignificant in the regression model. The potential 
cariogenicity of sucrose, glucose, and fructose is similar. 
Lactose is less cariogenic than other mono and disac-
charides. In a study examining the relationship between 
the type and amount of carbohydrates taken and dental 
caries, it was observed that the highest quartile sucrose 
intake (114 g/day) increased the incidence of caries twice 
compared to the lowest quartile intake (69  g/day) [47]. 
In the same study, more than 10% contribution of sugar 
to energy intake and fructose consumption significantly 
increased the risk of caries [47]. In another study con-
ducted in Turkish children, a positive correlation was 
found between glucose intake and the DMFT index [22]. 
Also, a positive correlation was found between dft and 
fructose intake. In another study, daily intake of calcium 
were inversely associated with primary caries index, but 
it was insignificant in regression analysis [48]. In this 
study, nutrients were not found to be risk factors for 
DMFT and dft scores in the regression model. This find-
ing suggests that instead of focusing on nutrient intake 
alone, examining the child’s general diet quality will pro-
vide more information about the effects of nutrition on 
the incidence of dental caries [49].

The KIDMED questionnaire is a validated tool uti-
lized to evaluate the level of adherence to the MD among 
school-aged children [35]. A study reveals a negative cor-
relation between adherence to the MD and the preva-
lence, extent, and severity of caries among the pediatric 
population [21]. The study conducted by Inan-Eroglu et 
al. [7] investigated the correlation between adherence 
to the MD and the dental caries in a sample of 395 chil-
dren. The study’s findings indicated that there was no 

Table 4  Correlation between energy and nutrient intake and 
Dental health indices

DMFT dft
r p r p

Dietary energy (kcal) 0.076 0.291 -0.124 0.083
Protein (g) -0.007 0.917 -0.140 0.050
Fat (g) -0.013 0.852 -0.069 0.336
Carbohydrate (g) 0.096 0.182 -0.071 0.321
Glucose (g) -0.093 0.192 0.172 0.016*
Fructose (g) -0.083 0.249 0.149 0.036*
Galactose (g) -0.020 0.781 -0.093 0.194
Sucrose (g) 0.021 0.770 0.108 0.131
Fiber (g) 0.011 0.875 -0.032 0.655
Calcium (mg) -0.169 0.017* 0.060 0.403
Fluorine (mcg) -0.114 0.112 -0.011 0.881
Iodine (mcg) -0.097 0.174 -0.040 0.576

Table 5  Multiple linear regression analysis for children’s DMFT and dft scores
Model Unstandard-

ized B
Standart 
Error

Standardized 
Coefficients Beta

t p Lower 
Bound

Upper 
Bound

DMFT
Age (years) 0.170 0.064 0.151 2.633 0.009* 0.043 0.297
Mather’s education -0.827 0.252 -0.188 -3.280 0.001* -1.323 -0.331
Frequency of tooth-brushing (daily) 0.173 0.238 0.041 0.728 0.467 -0.295 0.641
KIDMED scores -0.085 0.037 -0.135 -2.305 0.022* -0.157 -0.012
Dietary Ca intake (mg) < 0.001 < 0.001 -0.021 -0.361 0.718 -0.001 0.001

R2:0.113 p < 0.001
dft
Age (years) -1.154 0.085 -0.648 -13.599 < 0.001* -1.321 -0.987
Maternal age 0.028 0.028 0.046 0.988 0.324 -0.028 0.083
Mathers education -0.864 0.335 -0.125 -2.580 0.010* -1.523 -0.205
Father’s education -0.380 0.409 -0.046 -0.928 0.354 -1.186 0.426
Dietary glucose intake (g) -0.014 0.063 -0.034 -0.225 0.822 -0.139 0.110
Dietary fructose intake (g) 0.017 0.053 0.049 0.324 0.746 -0.087 0.122

R2:0.454 p < 0.001
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statistically significant difference in the prevalence of 
decaying, filled, and missing teeth between children with 
low KIDMED scores and those with good or medium 
scores. In another study, there was no statistically signifi-
cant difference in dental caries according to the KIDMED 
classification [22]. In this study, KIDMED score was 
negatively associated with DMFT score, but not dft. The 
primary factor contributing to different results is likely 
the subjective nature of the KIDMED questionnaire, 
which relies on the self-reporting of parents and children. 
Therefore, more research is needed to evaluate the rela-
tionship of the MD with dental caries. It may be effec-
tive in oral and dental health because the MD contains 
anticariogenic agents due to its plant-based food con-
tent. Also, MD does not include ultra-processed prod-
ucts, carbonated beverages, or industrial pastries with 
high levels of added sugars. In addition to adhering to the 
MD and promoting healthy eating habits, it is important 
to employ more strategies in order to prevent the occur-
rence of dental caries.

Limitation
This study had some limitations. First, the question-
naire obtained the study data, other than food consump-
tion records, anthropometric measurements and dental 
examination, which may cause subjective interpretation. 
Secondly, carrying out the study in a metropolitan city, 
the hospital where the data were collected is a private 
dental clinic, and therefore, children from families with 
higher socioeconomic levels may have been evaluated in 
the study. All of these may be a selection bias and limit 
generalisability. Finally, the food consumption record 
could have been taken for at least three consecutive days 
instead of two days. Despite some limitations, this study 
will contribute to the literature by examining the rela-
tionship between dental caries and nutrition in children 
in a multifaceted manner, including compliance with the 
MD, and food consumption analysis.

Conclusion
Diet plays a major role in the prevention of dental caries, 
which is an important public health problem, especially 
in school-age children. In this study, adherence to the 
MD rather than nutrients was found to be important in 
dental caries. In addition to adherence to the MD, mater-
nal education level was also found to be a determinant 
factor in dental caries in children. Further studies should 
be conducted to assess the impact of the MD on dental 
caries in children to develop dietary interventions for 
preventative purposes.
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