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ABSTRACT

Background: Childhood obesity is an increasing global health concern associated with both
systemic and oral complications. While studies suggest links between body mass index (BMI)
and oral health markers, these relationships remain poorly defined.

Purpose: This study evaluated the association between salivary microbial/fungal populations,
salivary acidity, and obesity in children.

Materials and Method: In this cross-sectional descriptive study (2021-2022), 90 children
aged 8-12 from public schools in Qom, Iran, were categorized into three groups based on BMI:
30 children with normal weight, 30 overweight children, and 30 obese children. Demographic
information, including parental education and occupation, was recorded. Unstimulated saliva
samples were collected using the passive drooling method. A total of 0.5 ml of saliva was
mixed with 5 ml of phosphate-buffered saline (PBS) and homogenized thoroughly by using a
shaker. Microbiological analysis involved quantifying colonies of Streptococcus mutans, Lac-
tobacillus, and Candida albicans and measuring salivary pH using a calibrated pH meter. Data
were analyzed using appropriate statistical tests with significance set at p Value< 0.05.

Results: No significant relationship was found between childhood obesity and parental educa-
tion (father’s p= 0.051, mother’s p= 0.862) or occupation (father’s p= 0.224, mother’s p=
0.893). Salivary pH did not differ significantly between weight groups (p= 0.639). Overweight
children had lower Lactobacillus levels (p= 0.857), and obese children had higher Streptococ-
cus mutans levels (p= 0.777); though neither correlated significantly with BMI. Candida albi-
cans colonies showed a significant negative correlation with childhood obesity (p= 0.046).
Significant associations were also observed between Streptococcus mutans (p= 0.046) and
Lactobacillus (p=0.002) levels with Candida albicans levels.

Conclusion: Although oral bacterial levels did not differ significantly across weight groups,
fungal species, particularly Candida albicans, varied significantly. A negative association
between obesity and Candida albicans counts suggests that obesity may impact the salivary
microbial ecosystem, highlighting the need for further research into its systemic and oral health
implications.
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Introduction

one’s tissues [1]. Obesity is considered not only an aes-

Obesity is defined as an abnormal accumulation of fat in thetic problem but also a chronic disease generated by
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the interrelationship between genetic, environmental,
socio-economic, and behavioral components [2]. The
prevalence of obesity has increased over the past 50
years globally and has turned into a major health prob-
lem [3]. According to a report released by the World
Health Organization (WHO), more than 340 million
children and adolescents aged 5-19 years were either
overweight or obese [4]. Overall, the prevalence of obe-
sity has increased worldwide in the past decade, at-
tributed to many factors such as increased fat intake,
consumption of processed foods and sugary beverages,
reduced physical activity, and limited opportunities for
exercise among children [5]. Akbari et al. [6] (2022) has
reported the overall prevalence of obesity among Irani-
an children to be 11.4%.

Body mass index (BMI) is an easy reliable method
related to one’s body fat percentage. It can also be used
to assess the risk of obesity-associated complications
and mortality in adults [7].

Oral bacteria, through carbohydrate metabolism,
lead to acid production, demineralization, and tooth
decay. The main bacterial species involved in this pro-
cess are Streptococcus mutans and Lactobacillus [8].
Streptococcus mutans is an acidogenic, aciduric bacte-
rium and a primary pathogen in changing the oral pH
[9]. Lactobacillus, constituting approximately 1% of the
oral microbial flora, is highly aciduric and can survive
at a pH=5.5 [10]. Some studies have reported an associ-
ation between obesity and dental caries [11]. This might
be due to the consumption of high-sugar snacks, result-
ing in both obesity and tooth decay [12-13]. A study
conducted in 2021 showed a positive correlation be-
tween BMI percentile, the number of Streptococcus
mutans and Lactobacillus in saliva, and the occurrence
of dental caries among 9- to 12-year-old children [14].
The most common fungal infections of the oral cavity
include candidiasis, aspergillosis, mucormycosis (zygo-
mycosis), histoplasmosis, blastomycosis, cryptococcosi-
s, paracoccidioidomycosis, and geotrichosis. Species of
the Candida genus, such as Candida albicans, Candida
dubliniensis, and Candida tropicalis, are fungi com-
monly found in mucosal niches and are frequently iden-
tified in biofilms on the teeth of toddlers with severe
early childhood caries. Candida albicans isolates exhib-
it broad phenotypic variation but consistently display
cariogenic traits, including high proteinase activity, aci-
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dogenicity, and acid tolerance. Notably, Candida albi-
cans isolates show altered transcriptomes related to pH,
adhesion, and cell wall composition compared to refer-
ence strains, further supporting their niche-associated
traits [15]. Additionally, in vitro and animal studies
have demonstrated that Candida albicans colonization
increases the cariogenicity of oral biofilms by altering
microbial ecology and influencing other oral bacteria
[13, 16]. Furthermore, there is a direct relationship be-
tween obesity and an increased population of bacteria in
one’s body and mouth. Studies suggest that the reasons
are likely to be a weakened immune system, poor nutri-
tion, reduced salivary pH, and insufficient vitamin in-
take [8, 11].

Saliva is a sticky, viscous oral fluid produced by
three pairs of major and hundreds of minor salivary
glands. It contains a wide range of compounds and
physicochemical properties which are essential for
maintaining oral and dental health [17]. Salivary buffer-
ing capacity is a critical factor in predicting oral pH and
remineralization capacity [18-19]. Healthy saliva is ei-
ther neutral or slightly alkaline which helps maintain
one’s oral ecosystem in balance. It contains antimicro-
bial agents, including lysozyme, that protect the mouth
against serious diseases [20]. The research conducted by
Panagiotou et al. [21] (2021) showed that overweight or
obese children had higher salivary cortisol levels, a re-
duced buffering capacity, and a decreased salivary flow.

Given the limited number of studies on the relation-
ship between salivary biological markers and oral health
and overweight and obesity in children, as well as the
conflicting results in this regard, this study aimed to
investigate the association between overweight and sali-
vary bacterial and fungal populations in children.

Materials and Method

Study design and participants

This study was a cross-sectional comparative descrip-
tive research conducted in 2021-2022 at two public
schools in Qom City, Iran. The total sample size was
calculated based on the study conducted by Araujo et al.
[22] (2020) and using the formula for estimating sample
size by Cochran i.e. considering a Type | error rate (al-
pha) of 5% and a Type Il error rate (beta) of 10%. This
resulted in a sample size of 90 participants (30 in each
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The inclusion criteria were defined as age group of
8-12 years; physically and mentally healthy children;
parental consent for child participation; Iranian national-
ity; DMFT/dmft < 3. The exclusion criteria were taking
medications, resistance, and lack of cooperation in col-
lecting saliva and performing clinical examinations, and
the consumption of antibiotics or any topical antibacte-
rial solutions within the past 2 weeks.

After obtaining informed consent from parents and
caregivers, 90 eligible children (45 males and 45 fe-
males) in three groups (15 normal weight, 15 over-
weight, and 15 obese children) were randomly selected
from students who attended mentioned schools. The
groups were matched based on age and gender.

Data Collection and Sampling Method

Demographic information about the children and their
parents as well as parental education levels were record-
ed in data collection forms. Information on the educa-
tional level of the children's parents was categorized as
illiterate (1), primary school (2), high school diploma
(3), bachelor's degree (4), master's degree (5), and PhD
(6). Occupational groups were classified as unemployed
(1), retired (2), self-employed (3), and government em-
ployees (4). The comparison of these groups was con-
ducted by analyzing the frequency and rank of each
group using non-parametric statistical tests.

The weight of children was measured with light
clothes such as T-shirts and pants without shoes and
belts using a digital scale (SBS 4414, sinbo, China) with
an accuracy of 100 grams, and their height was meas-
ured using a wall meter with an accuracy of 0.5 cm.
Then BMI was calculated by dividing weight in kilo-
grams by the square of height in meters. After calculat-
ing the children’s BMIs based on the standard BMI
chart designed by WHO [23-24], 90 qualified children
were included in the study and divided equally into
three groups of 30 people; children with normal weight,
overweight children, and obese ones. According to
WHO standards for children and adolescents aged 2 to
20 years, a BMI of 85% to 97% is considered as over-
weight, and a BMI above 97% is considered as obese.
Saliva sample collection
After completing the questionnaire, the unstimulated sa-
liva samples were collected from the participants in the
morning before eating breakfast, brushing, or washing
their mouths. The saliva sampling was conducted by ho-

Iding the head down for two to three minutes and pour-
ing 2ml of unstimulated saliva into a special sterile con-
tainer (passive drooling method) [25]. The samples were
kept in dry ice and were immediately transferred to the
microbiology laboratory of Qom University of Medical
Sciences for bacteriological and fungal evaluation.
Measuring salivary Streptococcus mutans level
Then, 0.5ml of unstimulated saliva was combined with
5ml of phosphate-buffered saline (PBS) and was com-
pletely homogenized with a shaker. Then, 20 microliters
of this mixture were added to the surface of the mitis
salivarius agar medium with bacitracin and 10% su-
crose. The plates were heated in an environment con-
taining 5% CO, at a temperature of 37°C for 48 hours.
Biochemical tests were carried out to isolate the Strep-
tococcus mutans from other species such as mannitol,
melibiose, sorbitol, and raffinose fermentation, and ar-
ginine dihydrolase test and Gram staining [26-28]. In
the last step, the confirmed colonies of Streptococcus
mutans were counted and scored (Figure 1).
Measuring salivary lactobacillus spp level
To isolate the Lactobacillus spp., a part of the sample
was cultured in MRS broth liquid medium and kept for
48 hours at 37°C under anaerobic conditions. Then the
bacteria grown in the MRS broth medium were re-
moved and cultured in the MRS agar medium. Because
Lactobacillus spp. is an anaerobic microbe, it requires a
special environment to grow. For anaerobic cultivation,
the microbes were placed in an anaerobic jar (Merck,
Darmstadt, Germany), a sealed container designed to
prevent gas exchange with the external environment,
ensuring suitable conditions for the growth of anaerobic
bacteria. To create these conditions, a MERCK gas pack
(Merck, Darmstadt, Germany), which is an oxygen ab-
sorbent chemical kit, was placed inside the jar. It was
then soaked with 6 ml of normal saline and placed in an
incubator with a temperature of 37°C. After keeping the
samples in these environments for one day, a suspension
was prepared from these microbes, similar to Strepto-
coccus mutans. Differentiation of lactobacillus spp col-
onies and its confirmation was conducted using mor-
phological tests and Gram staining [29] (Figure 1).
Bacterial colonies were counted as A- zero colony:
no growth; B- 1 colony: 1-10° bacterial isolates per mil-
liliter of saliva; C- 2 colonies: 10%-10° bacterial isolates
per milliliter of saliva; and D- 3 colonies: more than 10°
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Figure 1: Colony count, scoring, and morphology of Lactobacillus and Streptococcus mutans. a: Streptococcus mutans: colonies were
small, white and opaque. They exhibited a smooth, glistening surface with a dense growth pattern. b: Lactobacillus: colonies appeared
gray, ranging in size from small to medium. The surface was smooth or slightly wrinkled with an irregular growth pattern

bacterial isolates per milliliter of saliva [29].
Measuring salivary Candida albicans level
To isolate candida, 0.1 ml of saliva was cultured in sub-
urb chloramphenicol dextrose agar medium and heated
at 37 °C for 24 to 48 hours, and after 48 hours, the pres-
ence of Candida albicans colonies was checked by mi-
croscopic examination test based on the colony color.
Colony counting was performed as A- zero colony =
no growth; B-1 colony = 1-10 Candida albicans isolates
per milliliter of saliva; C-2 colonies = 10-100 Candida
albicans isolates per milliliter of saliva; and D-3 colo-
nies = more than 100 Candida albicans isolates per mil-
liliter of saliva [30].
Measuring salivary pH
To check the pH of saliva, the saliva samples were exa-
mined immediately after sampling by a pH meter device
that was previously calibrated by two substances with
pH of 4 and 7. The electrode of the device was first wa-
shed with distilled water and then placed inside the sam-
ple. The saliva pH was shown up to two decimals [31].
Bias
The risk of bias was limited by oral hygiene education 2
weeks before the commencement of the study as well as
the assessment of children’s salivary microbiota, pH,
and buffering capacity using reliable methods in an ex-
clusive laboratory in Qom.
Statistical Analysis
Data were analyzed using SPSS version 24.0. Chi-
square, One-way ANOVA, Kruskal-Wallis, Mann-Whi-
tney, T-test along with Post hoc tests, were employed as
the appropriate tests for the present study. Non-
parametric equivalents were used if necessary. Addi-
tionally, Spearman rank correlation coefficients were e-
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xamined in the analyses.

Ethical Considerations

The study was conducted with an Ethical Approval
(IR.MUQ.REC.1401.135) from Qom University of
Medical Sciences. Participation was voluntary, with no
costs or penalties for withdrawal. Informed consent was
obtained from both children (verbally) and their parents
(written consent forms).

Results
Ninety eligible children (45 boys and 45 girls), were
selected for this study. Table 1 shows the demographic
characteristics of participants.

The mean age was 10+1.4 years in the obese and
normal-weight, and 10.16+1.39 years in the overweight

Table 1: Demographic characteristics of children

Variable Category Number Per((:g/: )t age
Gender Male 45 50.00
Female 45 50.00
Normal
Obesity (<85th pergentile) &0 CEEe
status OASTNS 30 33.33
(BMI) (85-97th percentile)
(e 30 33.33
(>97th percentile) '
8 16 17.80
£ 9 13 14.40
. 10 23 25.60
(in years) 11 20 22.20
12 18 20.00
Father's sub_—diplomas 29 32.22
education diplomas 8 8.90
higher diploma 53 58.88
, sub-diplomas 35 38.90
xﬂtcg‘ii’;n diplomas 25 27.77
higher diploma 30 33.33

BMI: body mass index



Mehdipour A, et al
10.30476/dentjods.2024.102462.2364

J Dent Shiraz Univ Med Sci. September 2025; 26(3): 210-219.

Table 2: Relationship between parents' education and chil-
dren's BMI

Parent's Mean
education SIS NI eEI? Rank Vaﬁue

father's Overweight 30 50.67
education Obese 30 40.58 0.051

Normal weight 30 36.25

her' Overweight 30 47.57
e Obese 30 4435 0862

Normal weight 30 44.58

Kruskal-Wallis statistical analysis was conducted
The significance level was set at 0.05

groups. There was no significant difference based on
gender (p= 1.00) or age (p= 0.98) between the groups.
Also, there was no statistically significant relationship
between the children's obesity status and parents' educa-
tion level (Kruskal-Wallis, father’s p= 0.051, mother’s
p=0.862) (Table 2).

The distribution of parental occupations was not signifi-
cantly associated with the children's obesity status (Chi-
square, father’s p= 0.224, mother’s p= 0.893) (Table 3).
Additionally, there was no significant relationship be-
tween gender and children's BMIs. However, boys
showed a slightly higher BMI compared to girls (Mann-
Whitney U, p=0.729) (Table 4).

According to Table 5, there was no significant corre-
lation between the salivary colony count of Lactobacil-
lus (p= 0.857), Streptococcus mutans bacteria (p=
0.777), and salivary pH (p=0.639) in children (one-way
ANOVA). Nevertheless, the salivary Lactobacillus bac-
teria colony count in obese children was higher than that
of the other groups, and the salivary Streptococcus mu-
tans bacteria colony count in overweight children was
greater than that of the other groups.

However, there was a statistically significant rela-
tionship between salivary Candida albicans (CFU/mI)
level and the children's obesity status. The mean salivar-
y Candida albicans colony count (CFU/mI) was higher
in normal-weight compared to all other groups, and it
was lower in overweight children (one-way ANOVA,

p=0.046).

Table 6 presents the results of a Post hoc analysis for
the relationship between Candida albicans and the obe-
sity status of children, comparing normal-weight, over-
weight, and obese children. The results suggested that
there was a statistically significant difference in terms of
Candida albicans levels between the overweight and
normal groups (Tukey’s HSD test, p= 0.048), while
there was no such significant difference between the
others.

According to Table 7, a statistically significant cor-
relation was observed between the levels of salivary Ca-
ndida albicans and Streptococcus mutans. Individuals
with a higher salivary Streptococcus mutans level tend-
ed to exhibit a significantly lower colony count of Can-
dida albicans (p= 0.046, correlation coefficient = -
0.211). There was a significant correlation between the
levels of salivary Lactobacillus bacteria and Candida
albicans (p = 0.002, Spearman correlation coefficient =
0.327).

Discussion

Childhood is a critical period for establishing healthy
lifestyle habits that influence long-term weight manage-
ment and overall health. These habits are closely linked
to oral and dental health throughout life. Understanding
the relationship between childhood obesity and risk
factors for dental decay and periodontal diseases can
provide valuable insights for preventing oral and sys-
temic health issues in adulthood. This study found no
significant associations between salivary pH, Lactoba-
cillus, Streptococcus mutans levels, and BMI or obesity
status in children. However, a negative correlation was
seen between Candida albicans colony counts and
childhood obesity. Additionally, a higher salivary Strep
tococcus mutans level was linked to a lower Candida
albicans count, indicating a potential inhibitory effect of
Streptococcus mutans on Candida albicans growth.

Table 3: Relationship between children's obesity status and their parents' occupations

Parent's occupation  Status Unemployed Self-employed Government-employed Retired Total p Value
Overweight 0 60% 26.66% 13.34% 100%

Father's occupation Obese 0 56.66% 36.66% 6.68%  100% 0.224
Normal 0 80% 13.34% 6.66%  100%
Mother's Overweight 0 10% 0 90% 100%

occupation Obese 0 6.66% 1.11% 90% 100%  0.893
Normal 0 1.11% 3.33% 86.66%  100%

Chi-Square statistical analysis was conducted

The significance level was set at 0.05
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Table 4: Relationship Between Gender and Children's BMI

Gender  Number Mean SD p Value

Male 45 2145 552
=il Female 45 21.08 2.48 taze

T-test was conducted
The significance level was set at 0.05
(BMI: body mass index, SD: standard deviation)

Table 5: Relationship Between the Colony Count of Bacte-
ria and Fungi and Salivary pH with Obesity Status in Chil-
dren

Status Number Mean SD P
Value
Overweight 30 2290 2154

Lactobacil- Obese 30 2553 19.77 0.857
lus Normal 30 2286 2261
Total 90 23.76 21.14
Overweight 30 2410 15.87
Streptococ- Obese 30 2133 17.01 0.777
cus mutans Normal 30 2140 1858
Total 90 23.76 17.04
Overweight 30 433 659
Candida Obese 30 1193 11.67 0.046
albicans Normal 30 14.06 2361
Total 90 10.11 16.05
Overweight 30 7.60 0.380
. Obese 30 751 0.554
SavapH  Nomal 30 751 0353 8%
Total 90 754 0.436

One-way ANOVA analysis was conducted
The significance level was set at 0.05. (SD: standard deviation)

However, obesity remains a pressing and persistent
health concern, linked to an elevated risk of chronic
ilinesses [32]. Over the last decade, the global incidence
of obesity has surged, influenced by multiple factors [5].
In our current study, no significant correlation was ob-
served between parental education and occupation and
childhood obesity. In line with our findings, Akbari et
al. [33] (2006) did not find a significant link between
parental education, maternal employment, and child
gender with childhood obesity. In a related study con-
ducted by Shahgholian et al. [34] (2004), no substantial
association was observed between parental education
and the prevalence of obesity. Conversely, a study con-

ducted by Muthuri et al. [35] in 2016 revealed promi-
nent relationships between parental education and
childhood overweight across different countries (Co-
lombia, Kenya, Brazil, and the United States). This re-
search suggested that these conflicting findings may be
attributed to racial, geographical, or sample size varia-
tions in these countries.

Oral microbiomes, including Candida albicans,

Streptococcus mutans, and Lactobacillus, are known to
contribute to the development of tooth decay through
processes such as carbohydrate metabolism. Moreover,
there is a direct link between obesity and an increased
bacterial presence in both the oral and systemic envi-
ronments. Furthermore, several studies have indicated a
significant correlation between obesity and dental car-
ies, with salivary buffering capacity and pH levels play-
ing key roles [15, 31].
In the present study, there was no statistically significant
difference in salivary pH between obese, overweight,
and normal-weight children. Notably, the overweight
group showed the highest mean of salivary pH values.
A similar finding was reported by de Campos et al. [36]
(2014), who did not reveal a significant correlation be-
tween salivary pH and obesity status. Nonetheless, a
study conducted by Bud et al. [37] (2021) did not iden-
tify any significant relationship in salivary pH, buffer
capacity, or dental caries prevalence among under-
weight, normal-weight, and overweight children. How-
ever, it is worth noting that the underweight group
showed significantly lower salivary pH levels.

Healthy saliva plays a crucial role in safeguarding
the mouth against severe diseases due to its antimicrobi-
al components, such as lysozyme [20]. As a result, sali-
vary buffering capacity is a vital predictor of oral pH
levels and the ability to remineralize teeth [18, 19]. Re-
cent research has indicated that elevated salivary corti-
sol levels in overweight and obese children can reduce

Table 6: Post hoc analysis of the relationship between Candida albicans and the obesity status of children

95% Confidence Interval

Obesity Status Obesity Status Mean Difference SD p Value  Lower Bound Upper Bound
Overweight Obese -7.60000 4.04784 0.151 -17.2520 2.0520
Normal -9.73333 4.04784 0.048 -19.3853 -0.0813
Obese Overweight 7.60000 4.04784 0.151 -2.0520 17.2520
Normal -2.13333 4.04784 0.858 -11.7853 7.5187
Normal Overweight 9.73333 4.04784 0.048 0.0813 19.3853
Obese 2.13333 4.04784 0.858 -7.5187 11.7853

A Post Hoc Tukey’s HSD test was conducted with the Dependent Variable: candida albicans. The significance level was set at 0.05. (SD: standard

deviation)
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Table 7: Correlation between salivary total bacterial colonies, fungal colonies, and salivary pH

Lactobacillus Streptococcus mutans Candida albicans  Saliva pH
Correlation Coefficient 1.00 -0.033 0.327 -0.044
Lactobacillus p Value 0 0.756 0.002 0.679
Total 90 90 90 90
Correlation Coefficient -0.033 1.00 -0.211 -0.021
Streptococcus mutans p Value 0.756 0 0.046 0.846
Total 90 90 90 90
Correlation Coefficient 0.327 -0.211 1.00 0.023
Candida albicans p Value 0.002 0.046 0 0.833
Total 90 90 90 90
Correlation Coefficient -0.044 -0.021 0.023 1.00
pH p Value 0.679 0.846 0.833 0
Total 90 90 90 90

Nonparametric Spearman's Rank Correlation analysis performed. Correlation was significant at the 0.05 level

buffering capacity and salivary flow, potentially leading
to poorer oral health in overweight children when com-
pared to those with a normal weight [21].

Nevertheless, there have been relatively few studies
investigating the relationship between salivary pH and
obesity, and conducting further research in this area
seems to be essential [38-40].

Based on the findings of the current study, over-
weight children had lower salivary Lactobacillus levels
(Table 5). However, no significant correlation was
found between BMI and salivary Lactobacillus levels.
Additionally, there was no significant correlation be-
tween BMI and the level of Streptococcus mutans in
saliva. However, obese children generally had higher
salivary Streptococcus mutans levels than other groups.
Furthermore, a notable negative relationship was seen
between childhood obesity and the number of salivary
Candida albicans colonies.

Regarding our findings, Mervish et al. [41] (2017)
reported lower levels of salivary Lactobacillus in over-
weight children. In contrast, de Andrade et al. [42]
(2020) did not find a significant relationship between
BMI and salivary Streptococcus mutans in adolescents.
However, Arvidsson et al. [43] (2015) showed a signifi-
cant relation of salivary Streptococcus mutans level
with BMI.

Consistent with our findings, Borgo et al. [44]
(2017) reported a significantly lower prevalence of sali-
vary Candida species in obese children. Moreover, ac-
cording to the results of this study, Zakaria et al. [45]
(2017) found that a lower BMI was associated with a
higher likelihood of candidiasis among Japanese elderly
individuals. Nonetheless, research on the alteration of
salivary Candida albicans in children is limited, empha-

sizing the necessity of further investigations in this do-
main. They suggested that this relationship might be
influenced by lifestyle changes, such as diet and smok-
ing habits, which could impact the oral microbial bal-
ance [45].

In our current study, a significant correlation was
observed between the levels of Candida albicans, Strep-
tococcus mutans, and Lactobacillus in saliva. The re-
sults indicated that individuals with a higher abundance
of Streptococcus mutans in their saliva tend to exhibit a
reduced count of Candida albicans. Furthermore, our
investigation revealed that as salivary Lactobacillus
bacteria increases, the salivary Candida albicans count
is elevated. These findings are consistent with those of
the research conducted by Falsetta et al. [46] (2014),
revealing a symbiotic relationship between Streptococ-
cus mutans and Candida albicans in the oral microbio-
me, with glucosyltransferase acting as a mediator for th-
eir interaction. However, the study by Fujinami et al.
[47] in 2021 reported a negative correlation between
Candida albicans and, Streptococcus mutans and Lac-
tobacillus.

In justifying this verity, researchers believe that the-
se two key oral microorganisms, Streptococcus mutans
and, Lactobacillus, can impact the growth of Candida
albicans through multiple mechanisms. Lactobacillus is
capable of generating an acidic environment by produc-
ing lactic acid, inhibiting Candida albicans growth and
biofilm formation [48-49]. On the other hand, Strepto-
coccus mutans plays a role in enhancing the immune
system by promoting the production of antimicrobial
peptides and cytokines. Additionally, both of these mi-
croorganisms can compete with Candida albicans for
essential nutrients [50]. Altogether, these mechanisms
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are believed to work together in preventing Candida
albicans overgrowth. As a consequence, the oral micro-
biome, a complex ecosystem of bacteria and fungi, in-
teracts with each other in intricate ways. These interac-
tions, influenced by dietary changes, metabolic altera-
tions, and immune system dysfunction, can lead to im-
balances between beneficial and harmful microorgan-
isms [51-52]. Moreover, the oral microbiome is inter-
connected with other microbial communities in the
body, such as the gut microbiome. This bidirectional
relationship between microbiomes can significantly
correlate with obesity, particularly in children. There-
fore, modulating the oral microbiome through interven-
tions like probiotics could offer potential therapeutic
avenues for obesity management and overall health im-
provement [51-52].

One of the key strengths of our study lies in its nov-
elty, as it marks the first investigation of its kind con-
ducted on an Iranian population. Furthermore, in previ-
ous similar studies, there has been a limited focus on
thoroughly examining the correlation between the three
microbial species, especially salivary Candida albicans,
and childhood obesity. Additionally, to eliminate poten-
tial confounders, this research opted for an equal gender
distribution between the test and control groups.

Research Limitations

The limitations of this study include the small sample
size and the collection of samples from limited places.
These constraints were due to the strict regulations and
necessary approvals required by the education authori-
ties for collecting samples.

Conclusion

This study revealed no significant differences in the
levels of predominant oral bacterial species (Streptococ-
cus mutans and Lactobacillus) or salivary pH among
children in the three weight groups (normal weight,
overweight, and obese). However, a significant negative
correlation was observed between childhood obesity
and Candida albicans colony counts, indicating that
fungal populations varied with BMI status. Additional-
ly, the results demonstrated a significant interplay be-
tween Candida albicans, Streptococcus mutans, and
Lactobacillus, suggesting that obesity influences the
oral microbial ecosystem. These findings highlight the
need for further exploration of the role of salivary fungi
in obesity-related oral and systemic health outcomes.
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