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ARTICLE INFO ABSTRACT

Keywords: Objective: Longitudinal data on the composition of salivary microorganisms in type 1 diabetes mellitus (T1DM)
Miﬁrobiota patients are lacking. This study aimed to characterize and compare the salivary microbiota of children with and
Sa_h]‘)’a i without T1DM in a longitudinal approach. We hypothesized that the bacterial composition in saliva differs
Du? ctes mellitus between healthy and T1DM children in a 1-year period.

Children - A

168 rRNA Methods: Overall, 55 children (4-15 years old; 26 with T1DM, 29 healthy controls) completed the study. Oral

examinations (plaque index, bleeding on probing, and Decayed, Missing, Filled Teeth index) and unstimulated
saliva sampling were performed at baseline and after 1 year. Microbial composition was assessed via 16S rRNA
gene sequencing (V1-V3 region) and referenced against the Human Oral Microbiome Database.

Results: Beta diversity analysis (Principal coordinate analysis (PCoA)) showed greater separation between groups
at baseline than at follow-up. Linear discriminant analysis effect size identified that TIDM was associated with
Fusobacterium species, whereas Rothia species associated with health. Alpha diversity indexes (Chao 1, Shannon
and Simpson) showed no significant differences between the groups (P > 0.05).

Conclusion: Our results demonstrated that the salivary microbiota of T1DM children is significantly distinct from
healthy controls during 1-year of follow-up. Future studies are needed to reveal whether improved T1DM
management benefits microbial composition.

Clinical significance: The microbial shift in diabetic children may contribute to increased susceptibility to oral
diseases, highlighting the importance of preventive dental care in this population.

1. Introduction

The oral microbiota is one of the most complex microbial commu-
nities in human body [1]. Recent advances in OMICs technologies have
enhanced our knowledge of this diverse ecosystem and paved the way to
identify a substantial proportion of microbial species in the oral cavity
[2]. Its composition is shaped by the ecological conditions within the
oral environment, influenced by oral health, and potentially also by
general health status [3,4].

Type 1 diabetes mellitus (T1DM), which is a complex disorder [5], is
the most prevalent form of diabetes among young individuals,

* Corresponding author.

representing over 90 % of childhood diabetes in most westernized
countries [6], with an estimation of over one million children and ad-
olescents under the age of 20 globally [7]. Data indicate that those with
T1DM, particularly individuals with poorer glycemic control and longer
duration of diabetes, have increased susceptibility to periodontal dis-
eases [8]. In addition, studies have reported that diabetic children have
more clinical signs of periodontal disease, including higher plaque index
(PI), gingival index (GI), bleeding on probing (BOP), periodontal pocket
depth (PPD), and clinical attachment loss (CAL) scores, compared to
healthy children [9,10].

While the clinical impact of T1DM on periodontal disease
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susceptibility is well described in the literature[11], the potential effect
of T1IDM on oral microbiota remains controversial. This controversy
largely arises from variations in study populations such as age, disease
duration, glycemic control, and geographic location as well as meth-
odological differences, including sampling protocols and sequencing
platforms. Consequently, there is currently no compelling evidence
supporting a causal link between the composition of periodontal
microbiota and the presence of TIDM [12,13]. Most studies focusing on
the relationship between diabetes and oral microbiome have been per-
formed in adult T2DM patients with or without periodontitis[14-17],
whereas only limited data are available in children and adolescents with
T1DM [18-21].

According to the literature, especially the acute phase of T1DM is
characterized by dysbiosis of the salivary microbiota [22] and studies
have reported distinct microbial compositions in children with TIDM
compared to their healthy counterparts [19]. Although previous studies
indicated that the oral microbiota in T1DM patients may differ from that
of systemically healthy individuals, the majority have employed
cross-sectional designs, thereby limiting the ability to assess temporal
microbial dynamics. Given the chronic and dynamic nature of T1DM, a
follow-up design allows for the evaluation of whether the microbial
composition shifts in response to disease progression or variation in
systemic status. Therefore, the aim of the present study was to charac-
terize and compare the salivary microbial profile of children and ado-
lescents with and without TIDM based on paired saliva samples
collected over a 1-year period. We tested the hypothesis that the salivary
microbiota composition would differ between healthy and T1DM chil-
dren and adolescents across 1-year follow-up period.

2. Methods
2.1. Study population

The present study is an observational prospective study, in which the
patient recruitment was conducted from January 2021 to February
2022. The inclusion criteria were as follows: (1) age between 4-15 years;
(2) diagnosis of TIDM by a pediatric endocrinologist at least 6 months
prior to the inclusion; (3) no systemic diseases (for the systemically
healthy control group). All individuals with any of the following con-
ditions were excluded: (1) systemic complications related to diabetes,
such as neuropathy, kidney disease, celiac disease, cardiovascular dis-
ease, and obesity; (2) a history of orthodontic treatment, (3) professional
periodontal therapy within the 6 months prior to the study, and (4) use
of any antimicrobial drugs 3 months prior and during the study. The
research protocol was approved by the Ethical committee of Sakarya
University = Faculty of Medicine (protocol number: E-
16,214,662-050.01.04-310,642-170) and was performed in full
accordance with Declaration of Helsinki, as revised in 2013.

The current study was part of a larger follow-up project, in which the
aim was to profile the oral macrophage/T-cell response and microbial
composition of TIDM patients [10]. According to the study protocols, all
T1DM patients at the Sakarya University, Faculty of Medicine, Depart-
ment of Pediatric Endocrinology received an invitation to participate to
the study. Those who were willing to participate to the study and fit to
the inclusion criteria were recruited. As the main study included both
immunological and microbiological analyses, the initial sample size
calculation was performed using salivary chemokine levels for a
two-year-follow-up design. The sample collection for the microbiota
analyses terminated after the completion of 1-year follow-up due to high
dropouts, and thus present study includes all participants (n = 55), who
completed the 1-year follow-up. The case group was formed of 26 TIDM
patients, who had been using intramuscular insulin injections for their
diabetic treatment. The control group was comprised by 29 children and
adolescents, who were referred to Sakarya University, Faculty of
Dentistry, Department of Pediatric Dentistry for routine dental exami-
nations. All study participants and their parents/guardians received
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comprehensive verbal disclosures regarding the research protocol and
objectives, and each parent/guardian approved the participation by
signing a consent form, while children and adolescents provided their
assent verbally. Demographic variables, including age, sex, medical and
dental treatment history, diabetes duration, and current medications of
diabetic participants, were obtained by interviews. Inhalation of envi-
ronmental tobacco smoke was defined as passive smoking [23]. Hence,
individuals whose parent(s) engaged in regular or daily smoking at
home were categorized as passive smokers.

2.2. Clinical and medical examination

Periodontal parameters including PI %, BOP %, PPD, and CAL were
measured from all sites and recorded at four sites per tooth (buccal,
lingual/palatal, mesial, and distal surfaces) by using a manual peri-
odontal probe (PW7, Hu-Friedy, IL, US) excluding primary teeth with
mobility. Dental caries status of the participants was assessed using the
decayed, missing, and filled teeth (dmft/DMFT) index for primary and
permanent teeth, respectively. All clinical examinations were conducted
by a single calibrated (kappa: 0.88) pediatric dentist (NY). Gingivitis
was diagnosed according to the 2017 Classification of Periodontal and
Peri-implant Diseases and Conditions [24]. Briefly, participants were
diagnosed as having gingivitis in the presence of BOP >10 % and PPD <
3 mm.

An expert pediatrician (RP) performed metabolic examinations of
participants. According to the International Society for Pediatric and
Adolescent Diabetes (ISPAD) Clinical Practice Consensus Guidelines
2022 [6], individuals with fasting plasma glucose level of >126 mg/dl
(7.0 mmol/1; fasting defined as no caloric intake for >8 h) and HbAlc
>6.5 % (48 mmol/mol) were diagnosed as having TIDM. Data regarding
the therapeutic regimen, duration of diabetes, and HbAlc were obtained
from medical records.

After the baseline examination, detailed oral hygiene instructions
were delivered and supragingival prophylaxis was performed. Control
visit was performed 1 year after the baseline examination. As none of the
participants suffered from periodontitis, professional periodontal treat-
ment was not performed to any study participant during 1-year follow-
up period.

2.3. Saliva sampling

Unstimulated saliva samples were collected from all participants at
baseline and at 1-year follow-up. Samples were collected before the
clinical and metabolic examination between 8 and 11 AM by the same
pediatric dentist (NY). Participants refrained from eating, drinking, and
tooth brushing for a minimum of 1 h prior to sample collection. Saliva
sampling was performed by spitting for 5 min and filling Eppendorf
tubes (5 ml). All samples were immediately frozen and stored at —80 °C
until further analyses.

2.4. DNA extraction, library preparation and DNA sequencing

DNA extraction, library preparation, and DNA sequencing were
performed as previously described in detail [25,26]. In brief, sequencing
libraries for the bacteria 16S rRNA gene variable regions 1-3 (bV13-A)
were prepared using a custom protocol based on Caporaso et al [27].
Following quality control, only samples exceeding 10,000 reads were
selected for downstream analysis. In this project, all samples were
included in the subsequent analyses.

2.5. Bioinformatics processing and statistics

The generated sequences were taxonomically classified by compar-
ison with reference sequences in the extended Human Oral Microbiome
Reference Sequence Database (eHOMD) version 15.2 [28], allowing for
identification at the highest possible taxonomic level. All data were
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assessed for normality using box plots, histograms, and skewness and
kurtosis z-scores. Data distribution of PI % and dmft/DMFT were
normal, and thereby, the data are presented as means + standard de-
viations. All categorical variables were evaluated by Chi-Square tests
and are given as frequencies and percentages. Data distributions of BOP
% were skewed. Intragroup comparisons were performed either using
parametric independent t-tests or with the nonparametric
Mann-Whitney U test, depending on the data distribution of the tested
parameter. A P value of <0.05 was considered statistically significant.

The salivary microbiota was characterized and compared by relative
abundance, alpha diversity, and beta diversity (visualizing of data by
Principal coordinate analysis (PCoA) based on Bray-Curtis distance).
Alpha diversity measurement was performed according to richness
(Chao 1) and diversity (Shannon and Simpson index). Differences in
alpha diversity were evaluated by independent t-test, as the data met the
assumptions of normality. Linear discriminant analysis effect size
(LEfSe) was used to identify the most discriminatory bacterial genera
and species among the groups [29]. LEfSe analysis was performed using
version 1.1.2 of the tool via the Bioconda distribution on a local server.
The analysis was applied with default settings to the raw sequence count
tables augmented with experiment metadata for groupings. Significant
differences were identified by the combined criteria of Kruskal-Wallis P
< 0.05, Wilcoxon P-adjusted< 0.05, and Linear Discriminant Analysis
(LDA) score > 2.

3. Results
3.1. Characteristics of study participants

A population of 26 T1DM patients (57 % female, 43 % male) with
mean (+SD) age of 10.7 + 3.1 years and 29 systemically healthy in-
dividuals (34.5 % female, 65.5 % male) of 9.2 + 2.5 years, respectively,
completed the study. Table 1 presents the demographic, medical, and
periodontal characteristics of the study participants at each assessment
point. The mean diabetes duration was 3.07+2.7 years for participants
with TIDM. At baseline, the T1DM group had significantly higher mean
PI % (P = 0.019) than healthy controls, and at 1-year follow-up mean

Table 1
Demographic, medical, and periodontal characteristics of the study participants.

Baseline P value 1 Year Follow-up
TIDM  Healthy TIDM  Healthy © 'AlUe
(n= (n =29) (n= (n=29)
26) 26)
Age (years) 12 9 (8.2, 0.061* 13 10 (9.2, 0.06*
9.4, 10.2) (10.4, 11.2)
12) 13)
Female ( %) 57.7 % 34.5% 0.114" 57.7 % 34.5% 0.114#
Passive 53.8 % 41.4 % 0.635" 53.8 % 41.4 % 0.635"
Smoker (
%)
Duration of 3.07 - - 35+ - -
T1DM +2.7 2.7
(years)
HbAlc (%) 9.13 - - 9.18 - -
+2.9 +2.4
PI (%) 44.2 + 30.7 + 0.019* 42 32.7 £ 0.088*
24 16.7 +22.7 16.4
BOP ( %) 12 5.3+ 0.064" 141+ 42+ 0.001°
+13.7 7.9 17.6 5.9
Gingivitis ( 42.3 % 20.7 % 0.004" 53.8 % 13.8% 0.004"
%)
dmft/DMFT 7.6 £ 9.6 + 0.066* 9.8 + 9.1+ 0.515*
3.7 3.9 4.1 3.4

Bold P values indicate statistically significant difference.
" Independent t-test.
# Chi-Square.
Y Mann-Whitney U.

Journal of Dentistry 163 (2025) 106109

BOP % was significantly higher in the T1DM group (P = 0.001). There
was no CAL or PPD higher than 3 mm in any of the participants at each
assessment point. No significant difference was detected in passive
smoking rates between the two groups at baseline and 1 year follow-up
(P = 0.635).

3.2. Sequencing metadata

DNA extraction and sequencing library preparation was successful
for all samples analyses (100 %) and yielded between 21,824 and
651,429 DNA reads after QC and bioinformatic processing. A total of
3700 OTUs were identified from all samples with a total of 392 different
bacterial species and 107 bacterial genera identified corresponding to 63
% and 97.7 % coverage of generated sequences, respectively. Sample
sequencing rarefaction curves for evaluation of the obtained sequencing
depth relative to sample complexity are represented in Supplementary
File 1, indicating that the sequencings depth of the study was sufficient.

3.3. Microbial diversity

Alpha diversity of TIDM and healthy controls was compared using
Chaol, Shannon, and Simpson index at baseline and 1 year follow-up.
No statistically significant differences were found between groups at
both sampling time (P > 0.05) (Supplementary File 2). As per the beta
diversity analysis, PCoA utilizing the two principal components (PCol
and PCo2), which collectively represented about 15 % of the dataset,
revealed a more distinct separation between the healthy and T1DM
groups at the baseline compared to the 1-year follow-up (Fig. 1A, B).

3.4. Taxonomic profiles

The relative abundance of top 20 predominant bacterial phyla,
genera and species in both groups during the follow-up is presented in
Supplementary File 3, Figs. 2 and 3, respectively. The relative abun-
dance of predominant Streptococcus species and Prevotella species are
demonstrated in Supplementary File 4. The predominant bacterial
genera at baseline and after 1 year in both T1DM and healthy controls
were Streptococcus, Prevotella, Neisseria, and Veillonella with no signifi-
cant differences between the groups. Considering the abundance at the
species level, the most common bacterial species in both TIDM group
and healthy controls were Prevotella melaninogenica, Granulicatella
adiacens, g Neisseria ASV2, and Rothia mucilaginosa.

LefSe analysis of the baseline data showed that T1DM was associated
with Prevotella, Fusobacterium, Capnocytophaga, Alloprevotella, and
Campylobacter genera (Fig. 4A). At 1-year follow-up, T1DM was asso-
ciated with Leptotrichia and Fusobacterium genera, while the healthy
controls were associated with Rothia and Abiotrophia genera (Fig. 4B).
Notably, no genera met the significance threshold (LDA score > 2, P <
0.05) for the healthy group at baseline, which is reflected in the absence
of bars in Fig. 4A. Figs. 5A, B display the LefSe analysis at species level
between the groups at baseline and 1-year follow-up. At baseline, LefSe
identified 13 species (Fig. 5A) including Fusobacterium periodonticum,
Gemella morbilorum, and Prevotella pallens, which were significantly
more abundant in the TIDM group versus healthy controls. At 1-year
follow-up, TIDM was associated with a significantly higher abundance
of 5 species including Bergeyella sp. HMT 206, Leptotrichia_sp HMT 498,
Veillonella parvula, Leptotrichia hongkongensis, and Streptoccoccus ora-
lis_subsp_tigurinus_clade 071. In healthy group, LefSe revealed an
increased abundance of Rothia mucilaginosa, Granulicatella elegans,
Streptococcus_sp HMT 061, Rothia aeria, and Abiotrophia defective
compared to the T1DM group.

4. Discussion

In the present study, we confirmed our hypothesis and demonstrated
that the salivary microbiota of children and adolescents with T1DM is
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Fig. 1. Principal coordinate analysis (PCoA) of the TIDM and healthy groups. PCoA expressed by to most decisive variable (PCol and PCo2) accounting for
approximately 15 % of the variation of the dataset in study groups. Comparison between type 1 diabetes (T1IDM) and healthy groups at baseline (A) and at 1-year
follow-up (B).
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Fig. 2. Heatmap of the relative abundances (expressed as mean %) of top 20 predominant genera at baseline and 1-year follow-up. Comparison between type 1

diabetes (T1DM) and healthy groups at baseline and at 1-year follow-up.

significantly distinct from that of healthy controls during 1-year follow-
up. Specifically, LEfSe analysis revealed that, in the TIDM group, po-
tential opportunistic pathogens such as Fusobacterium and Prevotella
were enriched. To the best of authors’ knowledge, this is the first study
to highlight the characteristics of the oral microbiota among diabetic
children and adolescents within a 1-year observational period.

The primary strength of this study lies in its follow-up design with
paired sampling over a one-year interval. While this approach does not
capture short-term fluctuations in glycemic status, it provides insight
into whether observed microbiota differences persist across broader
timeframes. Although mean HbAlc values were similar at both sampling
points, longitudinal monitoring helps to account for the chronic meta-
bolic environment of TIDM beyond single-time point measures. More-
over, use of next-generation gene sequencing, which offers several
advantages over traditional culture-based studies in microbial analyses,

brought additional power to the presented study. Finally, we used saliva
as sample material, as shifts in the oral microbiota, which are associated
with inflammatory diseases of the oral cavity, are reflected in saliva [3].
In addition to the relatively small sample size, the limited number of
timepoints restricted the longitudinal interpretation of our findings.
Furthermore, the higher rate of gingivitis observed in the TIDM group,
along with the wide age range covering different dentition phases, may
have influenced the salivary microbial composition. Although the pro-
portion of participants with gingivitis in the TIDM group increased from
42.3 % to 53.8 % during follow-up, this difference was not statistically
significant (Data not shown.). Interestingly, this occurred despite a
slight reduction in plaque index scores, suggesting that factors beyond
plaque accumulation may have contributed to gingival inflammation.
The concurrent increase in bleeding on probing and shifts in microbial
composition may reflect an enhanced host susceptibility to
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Fig. 3. Heatmap of the relative abundances (expressed as mean %) of top 20 predominant species at baseline and 1-year follow-up. Comparison between type 1

diabetes (T1DM) and healthy groups at baseline and at 1-year follow-up.

plaque-induced inflammation in children with TIDM. Subgroup ana-
lyses excluding participants with gingivitis or stratifying by dentition
phase could not be conducted due to sample size constraints but should
be considered in future studies. Moreover, future research would benefit
from using plaque indices that quantify plaque amounts more precisely,
enabling better exploration of the relationship between plaque burden,
host inflammatory response, and salivary microbiota. Therefore,
larger-scale studies are still needed to better demonstrate the effects of
T1DM on the salivary microbiota in pediatric populations.

Evidence has highlighted the prevalence of oral health complications
in individuals with diabetes, however, available data pertaining to the
oral microbiota in children with TIDM relies predominantly on cross-

sectional studies [30,31]. The comprehensive characterization of the
oral bacterial community and the structural modifications in the oral
microbiota of children with TIDM using repeated sampling over time
remains scarce. The prevalence of periodontal disease is more than
doubled in individuals with TIDM compared to those without T1DM
[32]. Furthermore, Lalla et al [33] demonstrated an association between
T1DM and periodontal destruction even in early life, and this association
becomes more prominent as children become adolescents. In line with
these findings, in the present study, T1IDM subjects exhibited higher
proportion of gingivitis than systemically healthy controls at both ex-
amination times, confirming that diabetes is associated with gingival
inflammation. Notably, the proportion of T1DM participants with
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Fig. 4. Linear discriminant analysis effect size (LEfSe) analysis expressed by significant genera at baseline (A) and 1-year follow-up (B) in type 1 diabetes (T1DM) and

healthy groups.

gingivitis increased over the 1-year follow-up, whereas the percentage of
sites with plaque in this group remained relatively stable. This pattern
suggests that factors beyond plaque accumulation such as alterations in
host immune response and shifts in microbial composition may
contribute to the progression of gingival inflammation in children with
T1DM.

There was no significant difference in alpha diversity between the
T1DM and healthy groups. Previous studies reported either a lower
alpha diversity [19,22] or no discernible difference [20] in the oral
microbiota of individuals with TIDM in comparison to their healthy
counterparts. This variation could be attributed to the diversity among
participants, encompassing factors such as age, diabetes duration,
medication usage, and dietary patterns. Beta diversity analysis based on
Bray-Curtis distance demonstrated more distinct segregation between
the healthy and T1IDM groups at the baseline compared to the 1-year
follow-up, signifying that the composition of the salivary microbiota
differed between the two groups. These results are in line with previous
studies conducted on individuals with T1DM across various age groups
[22,34]. The reduced separation over time may be explained by the
significantly higher plaque index observed in the T1IDM group compared
to healthy controls at baseline, a difference that was no longer present at
the 1-year follow-up.

Our findings revealed that the predominant bacterial genus in both
groups at baseline and 1-year follow-up was Streptococcus, which is
frequently acknowledged as a resident member of oral microbiota [20].
LEfSe analysis showed notable differences in the abundance of specific
taxa between the T1DM and control groups at baseline and follow-up. At
the genus level, the TIDM group at baseline associated with higher
abundance of bacteria including Prevotella, Fusobacterium, Capnocyto-
phaga, Alloprevotella, and Campylobacter. One year later, the T1DM
group continued to exhibit a predominance of the bacterial genera
Fusobacterium and Leptotrichia.

Gram-negative anaerobes, Prevotella and Fusobacterium, are common
inhabitants of the oral cavity. While many species within these genera
are commensal and act as a part of the healthy oral microbiota, an
imbalance or increased abundance of Fusobacterium and Prevotella spe-
cies has been associated with various oral health conditions including
periodontal and endodontic diseases [35-37]. Human Capnocytophaga
species are Gram-negative rods detected frequently in the oral cavity.
Variations in the abundance of Capnocytophaga species have been
associated with the presence of local or systemic diseases such as peri-
odontal diseases, diabetes, or certain types of cancer [38]. Consistent
with our study, a culture-based study concluded that the presence of

some Capnocytophaga species were associated with gingivitis in children
with T1DM [39]. Campylobacter is a spiral-shaped, Gram-negative bac-
teria that includes several species known to cause gastrointestinal in-
fections in humans. Although there are studies indicating that genus
Campylobacter can be an indicator of ecological changes in the sub-
gingival or salivary microbiota, it is not commonly linked with auto-
immune conditions like TIDM [40,41]. Leptotrichia is Gram-negative,
anaerobic, rod-shaped, and opportunistic member of the oral cavity.
Leptotrichia species have been associated with various infections,
including oral infections, abscesses, and systemic infections, particularly
in individuals with compromised immune systems [42]. Similar to the
findings reported by Abola et al [20], our study identified an enrichment
of Leptotrichia in the group with T1DM, whereas Yuan et al [22]
observed decreased abundance, highlighting potential variation due to
age, periodontal status, and geography.

In the healthy group, LEfSe analysis revealed that the genera Rothia
and Abiotrophia dominated. Both genera are considered as a part of the
resident oral microbiota and are often found on the surfaces of teeth,
mucous membranes, and other oral tissues [43]. At species level, at both
baseline and follow-up, the TIDM group exhibited an enrichment of
opportunistic bacterial species such as Fusobacterium periodonticum,
whereas the healthy group demonstrated enrichment of bacterial species
commonly regarded as commensal in the oral cavity such as Rothia
mucilaginosa and Granulicatella elegans.

These taxonomic shifts may reflect the altered ecological balance
associated with TIDM. Hyperglycemia is known to impair neutrophil
function, enhance oxidative stress, and upregulate pro-inflammatory
cytokines [44-46], creating an environment that favors the persis-
tence of opportunistic pathogens such as Fusobacterium and Leptotrichia.
These microorganisms produce lipopolysaccharides and proteolytic en-
zymes that can intensify gingival inflammation [37,47], potentially
contributing to the increased BOP % and gingivitis observed in our
T1DM participants. Importantly, the increase in gingivitis prevalence
occurred despite relatively stable plaque levels, underscoring that
inflammation and host-microbe interactions, rather than plaque accu-
mulation alone, may drive disease susceptibility in TIDM. While some of
these taxa are opportunistic rather than classical periodontal bacteria,
their enrichment may indicate a T1DM-specific dysbiotic signature
beyond gingivitis alone. Future studies including gingivitis-free TIDM
patients and incorporating immune profiling are warranted to confirm
this possibility.
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Fig. 5. Linear discriminant analysis effect size (LEfSe) analysis expressed by significant species at baseline (A) and 1-year follow-up (B) in type 1 diabetes (T1DM)

and healthy groups.

5. Conclusion

Within the limitations of the current study, we conclude that the
salivary microbiota of children and adolescents with T1DM differs from
that of systemically healthy individuals. Enrichment of potential
opportunistic pathogens in the oral cavity of TIDM patients may explain
the susceptibility to develop oral inflammatory diseases. Notably, in our
study participants, gingivitis prevalence and BOP % tended to increase
over time in the T1DM group despite relatively stable plaque scores,
suggesting a heightened inflammatory response that may be linked to

both microbial shifts and host immune dysregulation. These findings
underscore the importance of early periodontal monitoring and pre-
ventive care in pediatric TIDM populations. Future studies with larger
sample sizes and longer observation periods are warranted to better
characterize the interplay between microbial alterations, host responses,
and oral health outcomes in pediatric TIDM.
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