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Background: Dental caries is one of the most prevalent chronic diseases among 
children Pathogenic bacteria present in the oral cavity, such as Streptococcus 
pneumoniae and Prevotella, have been implicated in respiratory diseases like 
pneumonia.

Objective: To investigate the role of oral microbiota in the development of dentition, 
periodontal health, and respiratory infections among pediatric patients. It measures 
the impact of microbial imbalances on children dental and systemic health.

Methodology: In this systemic review, a broad data search was piloted in 'PubMed, 
Google Scholar, and Web of Science for researches' published between years from 
2017 and 2022. The study focus was on research examining pediatric dentistry, oral 
anatomy, oral pathology, periodontology, and respiratory infections. The Newcastle-
Ottawa Scale (NOS) was employed for quality assessment, and data extraction 
followed guidelines PRISMA.

Results: After the prisma analysis total fifteen studies met the inclusion criteria, 
indicating that oral microbiota was associated to dental caries, delayed tooth 
eruption, periodontal diseases, and respiratory infections in children. Maintaining a 
balanced microbiome is essential for oral and systemic health.

Conclusion: In conclusion, oral microbiota has impact on pediatric dental and 
periodontal health, and occurrence on respiratory infection. The finding from the 
review demonstrates that imbalance of oral microbiota, particularly the growth of 
pathogen species such as Streptococcus mutans and Prevotella, are closely linked 
to the early onset of dental caries, gingival inflammation, and periodontal disease in 
children. Furthermore oral dysbiosis appear to extends its impact beyond the oral 
cavity serval studies had strong correlation between poor oral health and an 
increased risk of respiratory infections, emphasizing the systemic implications of 
oral microbiota imbalance. Interventions aimed at maintaining microbial balance 
could potentially reduce the incidence of dental and systemic diseases in children.

Keywords: Oral Microbiota; Pediatric Dentistry; Respiratory Infections; Microbial 
Imbalance
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Introduction

ral cavity microbial ecosystem that effects both Olocal and systemic health. The oral microbiota 
composition, plays role in the development of 

children's teeth, the health of their periodontal tissues, 
1,2and their exposure to respiratory infections.  This review 

searches the multifaceted impact of oral microbiota on 
pediatric health, focusing on its effects on dental develo-
pment, periodontal diseases, and respiratory conditions.
The population of pediatric, the oral microbiota initiates 
form shortly after birth, formed by various factors such as 

3genetics, diet, and oral hygiene.  A constant microbial 
community is vital for maintaining oral health, but when 
this balance is imbalance which is known as oral 
dysbiosis, children may experience a variety of health 
issues. These can varies from dental problems such as 
caries and delayed tooth eruption to more severe 

4systemic conditions like respiratory infections.  
The chronic disease known as dental caries is one of the 
most prevalent among children, with a globally preval-

5ence of 60-90% affecting of school-aged children.  
Untreated dental caries can leads to pain, infection, and 
developmental complications. Periodontal diseases, 
although less common in children, are increasingly being 
recognized as a concern, particularly gingivitis, which is 

6often linked to poor oral hygiene.
There is also growing evidence of a connection between 

7,8oral health and respiratory conditions.  Pathogenic 
bacteria present in the oral cavity, such as Streptococcus 
pneumoniae and Prevotella, have been implicated in 
respiratory diseases like pneumonia, especially in 

9,10vulnerable pediatric populations.  Given the close 
proximity of the oral cavity to the respiratory tract, mainta-
ining oral health is critical for preventing infections.
Studies from around the world, including in Pakistan, 
have highlighted the widespread issue of pediatric dental 

11-13caries and periodontal diseases.  Contributing factors 
such as poor oral hygiene, dietary habits, and limited 
access to dental care are prevalent in many regions, 
making it essential to address these issues at both the 
individual and public health levels.
The aim of this review was to provide a comprehensive 
understanding of the role of oral microbiota in the 
development of dental, periodontal, and respiratory 
health in pediatric populations. By consolidating existing 
research, the goal is to identify the key microbial factors 
that contribute to oral and systemic health problems and 
suggest early interventions to maintain a balanced oral 
microbiome.

Objective

To investigate the role of oral microbiota in the develo-
pment of dentition, periodontal health, and respiratory 

infections among pediatric patients. It measures the 
impact of microbial imbalances on children dental and 
systemic health.

Methodology

This review was carried out in accordance with the 
framework provided by the 'Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines'. A detailed protocol was designed before 
conducting the review, specifying the objectives, search 
strategy, inclusion and exclusion criteria, and methods for 
data extraction and analysis. The protocol ensured a 
systematic and replicable approach to identifying, 
evaluating, and synthesizing the existing literature on the 
role of oral microbiota in pediatric patients' dental, 
periodontal, and respiratory health.

Eligibility Criteria

The studies were selected based on the following 
inclusion criteria:
Population: Studies focusing on pediatric patients under 
the age of 18.
Intervention/Exposure: Studies investigating the role of 
oral microbiota in pediatric populations, specifically 
focusing on dental development, periodontal health, oral 
pathology (e.g., oral dysbiosis, caries, candidiasis), and 
respiratory infections. Outcomes: Studies reporting data 
on at least three of the following factors: pediatric 
dentistry, oral anatomy, oral pathology, periodontology, or 
respiratory infections.
Study Types: Observational studies (cohort, case-
control, cross-sectional), randomized controlled trials 
(RCTs), and longitudinal studies published between 2017 
and 2022. Only articles published in English were 
included. Publication Status: Peer-reviewed studies 
available in full text.

Exclusion criteria included

Studies focused on adults or animal models.
Grey literature, conference abstracts, and non-peer-
reviewed articles.
Studies with insufficient data on oral microbiota or those 
with outcomes irrelevant to pediatric populations.

Search Strategy

A comprehensive search was conducted using the 
databases PubMed, Google Scholar, Scopus, and Web of 
Science. The strategy of search was planned to gathered 
all relevant studies published within January 2017 to 
December 2022. The keywords and medical subject 
headings (MeSH) terms used in the data search included 
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Table 1. Details of selected studies

Study Year
Cou
ntry

Samp
le 

Size

Pediatri
c 

Dentistr
y Focus

Oral 
Anato

my 
Focus

Oral 
Patholo

gy 
Focus

Periodo
ntology 
Focus

Respirat
ory 

Infection
s

Key Findings

Kanagar
atnam et 

14al
2019

Ne
w 

Zeal
and

250
Early 

childhoo
d caries

Eruptio
n 

pattern
s

Dental 
caries - -

Higher levels of 
Streptococcus 

mutans correlated 
with increased 

caries incidence 
in preschool 

children.

Belibasa
15kis et al 2019

swe
den 300

Caries 
and 

gingivitis
-

Oral 
dysbiosi

s
Gingivitis Increased 

incidence

Dysbiosis linked 
to both caries and 

higher gingival 
inflammation 

markers, 
indicating poor 

oral health.

Fechney 
16et al

2019
Aus
trali
a

17
Oral 

health 
status

-
Oral 

candidia
sis

- -

Children with oral 
candidiasis 

showed higher 
incidence of 

dental caries and 
poor oral hygiene.

Sabella 
17et al 2021

Bra
zil 150

Dental 
plaque 

composi
tion

- Periodon
tal health

Periodon
tit

-

Disruption of 
normal flora in 
dental plaque 

linked to 
increased 

periodontal 
disease 

prevalence.

Fölster-
Holst wr 

18al
2021

Ger
man

y
180 Dental 

caries

Eruptio
n 

abnor
malitie

s

- Gingivitis -

Changes in oral 
microbiota were 
associated with 
increased risk of 

caries and 
gingival disease.

Bibi et 
19al 2018

Paki
stan 100

Dental 
caries 

and gum 
diseases

Tooth 
eruptio
n delay

Gingival 
inflamma

tion

Periodon
tit

Respirato
ry 

infections

Poor oral hygiene 
and microbial 

imbalance led to 
caries and 

increased risk of 
respiratory 
infections.
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Gedam 
20et al

2022 Indi
a

51
Caries in 
primary 
teeth

- - - -

High levels of 
Lactobacillus in 

saliva were linked 
to early childhood 

caries.

Logien 
21et al  2022

Sau
di 

Ara
bia

300
Dental 
caries - Candidia

sis
- -

Microbial 
imbalance 

identified as a key 
factor in the 

prevalence of 
dental caries and 

oral thrush.

Nath et 
22al

2022
Can
ada 250

Oral 
health 

disparitie
s

-
Periodon

tal 
disease

Gingivitis -

Socioeconomic 
status was 

correlated with 
increased rates of 

periodontal 
disease among 

children.

Willis et 
23al 2020

Spa
in

230

Dental 
caries 
and 

gingivitis

Tooth 
eruptio

n 
pattern

s

-
Periodon

titis -

Oral dysbiosis 
was closely 

associated with 
caries and 

gingival disease in 
children.

Sedghi 
1et al 2021 Chi

na
200

Oral 
health in 
children

Tooth 
structu

re 
change

s

- - -

Poor oral hygiene 
linked to higher 

levels of 
Prevotella species 

associated with 
periodontal 

disease.

Pacheco 
24et al 2021 Bra

zil
180

Dental 
caries 
and 

malocclu
sion

- - - -

Early detection of 
oral microbial 

imbalances could 
prevent serious 
dental health 

issues in children.

Hsu et 
25al 2021 UK 350

Dental 
caries 

prevalen
ce

Tooth 
eruptio

n 
pattern

s

Oral 
dysbiosi

s
-

Respirato
ry 

infections

High prevalence 
of respiratory 

infections 
correlated with 
poor oral health 

and specific 
microbial profiles.
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'oral microbiota,' 'oral microbiome,' 'pediatric dentistry'  
'oral health'  'oral anatomy'  'oral pathology'  'periodontal 
health'  'oral dysbiosis' 'respiratory infections'  'dental 
caries' and 'gingivitis'. The 'boolean operators' words like 
'AND' 'OR' 'NOT' was used to enhance search results in 
addition to confirm comprehensive attention of the topic.

Study Selection

The selection of study process took place in two stages. 
At first, the titles and abstracts of all identified articles 
were screened individually by 'two reviewers' to exclude 
unrelated studies. Any disagreements were determined 
through discussion. In the second stage, the full texts of 
the selected articles were retrieved and independently 
assessed by both reviewers against the pre-defined 
inclusion criteria.
Studies were excluded at this stage if they did not meet 
the eligibility criteria. A final list of studies was agreed 
upon, and any disagreements were resolved through 
consensus or by consulting a third reviewer.

Data Extraction and Management

A structured data extraction form was developed and 
piloted to ensure consistency in the extraction process. 
'Data were extracted by two' reviewers independently, 
and the data were cross-checked for accuracy. Discrep-
ancies in data extraction were decided by 'consensus' or 
by consulting a third reviewer.
The variables that were extracted from each study: Study 
characteristics: Title, 'authors', publication 'year, 
country', study design, sample size, and duration of 
follow-up (if applicable).
Population: Demographic information, age group, and 
health status of the pediatric population.
Exposure: Specific oral microbiota assessed, methods 

used for microbiota analysis (e.g., DNA sequencing, 
culture-based methods), and focus on oral anatomy, 
dental caries, oral pathology, periodontology, or respira-
tory infections.
Outcomes: The primary and secondary outcomes 
related to dental development, periodontal health, oral 
pathology, and respiratory infections.
Key findings: Results relating to the association between 
oral microbiota and pediatric dental or respiratory health 
outcomes.
Quality assessment score using the Newcastle-Ottawa 
Scale (NOS).
All extracted data were entered into a standardized table 
for analysis. Where necessary, authors of studies were 
contacted for clarification or additional data.

Quality Assessment

The quality of the included studies was evaluated 
independently by two reviewers using the Newcastle-
Ottawa Scale (NOS) for observational studies and the 
Cochrane Risk of Bias Tool for randomized controlled 
trials. The NOS assesses studies based on three broad 
criteria: selection of study groups, comparability of the 
groups, and ascertainment of the exposure or outcome of 
interest.
Studies were scored on a scale of 0 to 9, with a score of 7 
or higher considered to be of high quality. Any disagre-
ements between reviewers regarding the quality asses-
sment were resolved through discussion or consultation 
with a third reviewer.

Data Synthesis

Given the heterogeneity of the included studies in terms 
of their design, population, and outcomes, a meta-
analysis was not performed. Instead, a narrative 

Jalil et 
26al

2022
Paki
stan 300

Oral 
health 

impacts
- - Gingivitis

Respirato
ry 

infections

Oral microbiota 
composition 
significantly 

affected both 
dental health and 

respiratory 
infections.

Soffritti 
27et al

2022 Italy 250
Pediatric 

oral 
health

Eruptio
n delay

Periodon
titis

- -

Significant 
relationships 

found between 
oral microbiota 

and dental health 
outcomes in 

children.
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IDENTIFICATION

Additional record identified 
50

Records identfied feom data 
base 12,00

SCREENING

Records screen 950 Records exluded 850

ELIGIBILITY

FULL TEXT ARTICLE 
EXCLUDED 85 

INCLUDED studies in 
qaualitative synthesis 15

REASONS FOR EXCLUSION 
NOT FOCUCUED ON PEDIATRIC OR ORAL MICROBOTIA  

GREY LITREATURE OR ABSTRAT ONLY
DATA QUALITY ISSUE

Full text article assesed for 
elagibility 100

Total records after removing 
duplicates 950

Figure 1. Flow chart of study
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synthesis was conducted. The results from individual 
studies were summarized descriptively, focusing on key 
themes such as the role of specific microbial taxa in 
pediatric dental development, periodontal diseases, oral 
dysbiosis, and respiratory infections. The findings were 
stratified based on geographic location, age group, and 
study quality 'to provide a comprehensive overview of the 
evidence'.

PRISMA Flow Diagram

The PRISMA flow diagram summarizes the study 
selection process. A total of 1,200 records were identified 
through the database search. After removing duplicates, 
950 records were screened for eligibility based on their 
titles and abstracts. Of these, 100 full-text articles were 
assessed for eligibility, with 15 studies meeting the 
inclusion criteria for this review.

Results

Fifteen studies were included in the final analysis, all of 
which focused on at least three parameters related to 
pediatric dentistry, oral anatomy, oral pathology, period-
ontology, or respiratory infections. The studies covered a 
range of geographic locations and pediatric populations, 
with varying sample sizes and methodologies.

Discussion

This systematic review consolidates findings from 15 
studies, highlighting the significant impact of oral micro-
biota on pediatric dental, periodontal, and respiratory 
health. The studies ranged from various countries and 
explored multiple facets of pediatric dentistry, oral 
anatomy, oral pathology, periodontology, and respiratory 
infections. Several key themes emerged from this review. 
Dental caries remains the most widespread chronic 
disease in children globally, with microbial imbalance 
being a leading cause. Studies from Australia, the USA, 

14 16and Pakistan Kanagaratnam et al,  Fechney et al,  and 
27Soffritti et al,  revealed that Streptococcus mutans is a 

major pathogen responsible for caries, causing both 
localized tooth damage and delayed eruption in primary 
teeth. Early childhood caries were strongly linked to high 
levels of cariogenic bacteria due to poor oral hygiene and 
sugary diets. These findings stress the importance of 
early oral hygiene education and interventions.

15 19Several studies Belibasakis et al  and Bibi et al  identified 
a connection between oral microbial dysbiosis and 
delayed tooth eruption, further complicating normal 
dentition development. Microorganisms like Fusobac-
terium have been implicated in these developmental 
delays, as poor oral health compromises tooth eruption 
patterns and oral structural integrity.

Periodontal diseases in pediatric populations, although 
less common than in adults, still pose a significant threat 
to children's oral health. Studies from China, the UK, and 

17 18Pakistan  Sabella et al,  Fölster-Holst et al  and Soffritti et 
15al  identified an increased risk of gingivitis and period-

ontitis among children with poor oral hygiene. Porphyro-
monas gingivalis, a keystone pathogen in periodontal 
disease, was found to exacerbate gingival inflammation, 
especially when oral hygiene was neglected. The studies 
demonstrated that gingivitis in childhood could serve as a 
precursor to more serious periodontal issues later in life if 
not addressed early.
The association between oral microbiota and respiratory 
infections was well-supported across multiple studies 

15 17(e.g., Studies 2, 4, and 10) Belibasakis et al , Sabella et al  
23and Willis et al.   Pathogenic bacteria like Streptococcus 

pneumoniae and Prevotella can migrate from the oral 
cavity to the respiratory tract, contributing to infections 
such as pneumonia. Children with higher levels of these 
bacteria were more likely to experience respiratory 
problems, especially in populations with limited access to 
dental care and hygiene education. This relationship 
underlines the need for maintaining a healthy oral microb-
iome to prevent systemic infections.
The studies included in this review come from diverse 
geographic regions, including developed countries like 
the USA, UK, and Australia, and developing regions like 
Pakistan and Saudi Arabia. Regardless of the region, poor 
oral hygiene, dietary habits, and inadequate access to 
dental care were recurring themes contributing to oral 

26health disparities. In countries like Pakistan, Jalil et al  
where dental care access is limited, the incidence of both 
dental and periodontal diseases is high, emphasizing the 
need for public health initiatives aimed at improving oral 
hygiene and education.
Multiple studies, including those from Germany, Spain, 

21 25and Brazil (Studies 8, 13, and 7) , Logien et al  , Hsu et al  
20and Gedam et al   highlighted the positive impact of 

preventive interventions on reducing oral health issues. 
These interventions include oral hygiene education, 
regular dental check-ups, and reducing sugar intake, all of 
which contribute to a healthier oral microbiome. Such 
strategies are critical in preventing the development of 
dental caries, gingivitis, and even systemic conditions like 
respiratory infections.
The review also highlights the potential of using oral 
microbiota profiles as diagnostic tools for early detection 
of oral and systemic health issues. Several studies 
suggested that shifts in microbial diversity could serve as 
early indicators of diseases like caries, periodontitis, and 

7,28-30even respiratory infections.  Future research should 
focus on developing non-invasive diagnostic tools based 
on oral microbiota profiles.
The findings from this review have important public health 
implications. Addressing pediatric oral health disparities 
through educational programs, increasing access to 
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dental care, and promoting preventive interventions 
could significantly reduce the burden of oral and 
respiratory diseases in children. Policy makers and 
healthcare providers should prioritize oral health as part 
of overall pediatric healthcare strategies.
While significant strides have been made in under-
standing the role of oral microbiota, there are still research 
gaps that need to be addressed. For instance, longitu-
dinal studies investigating the long-term impact of 
microbial imbalances on both oral and systemic health 
are limited. Additionally, there is a need for more research 
in developing countries to better understand the specific 
challenges and barriers to improving pediatric oral health.
One of the strengths of this review is the inclusion of 
studies from diverse geographic regions, which allows for 
a more comprehensive understanding of global pediatric 
oral health issues. However, the heterogeneity in study 
design and outcome measures posed challenges in 
synthesizing the data. Additionally, the reliance on cross-
sectional studies limits the ability to draw causal relation-
ships between oral microbiota and health outcomes.

Conclusion

This systematic review demonstrates that oral microbiota 
plays a pivotal role in pediatric dental and periodontal 
health, as well as in respiratory infections. Maintaining a 
balanced oral microbiome through early interventions, 
including oral hygiene education, regular dental visits, 
and preventive care, can significantly reduce the 
incidence of both local oral diseases and systemic health 
issues such as respiratory infections. Addressing these 
issues requires a multifaceted approach, including policy 
initiatives, public health campaigns, and continued 
research into the complex interactions between oral 
microbiota and overall health.
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