
ISSN 0973-2063 (online) 0973-8894 (print)  

©Biomedical Informatics (2026) Bioinformation 22(7): 3969-3974 (2026) 
 

3969 

 

  

 

www.bioinformation.net 
Review 

Volume 22(7) 
Received July 1, 2026; Revised July 31, 2026; Accepted July 31, 2026, Published July 31, 2026 

DOI: 10.6026/973206300223969 
SJIF 2026 (Scientific Journal Impact Factor for 2026) = 8.478 
2022 Impact Factor (2023 Clarivate Inc. release) is 1.9 
 
Declaration on Publication Ethics:  
The author’s state that they adhere with COPE guidelines on publishing ethics as described elsewhere at https://publicationethics.org/. The authors 
also undertake that they are not associated with any other third party (governmental or non-governmental agencies) linking with any form of 
unethical issues connecting to this publication. The authors also declare that they are not withholding any information that is misleading to the 
publisher in regard to this article. 
 
Declaration on official E-mail: 
The corresponding author declares that lifetime official e-mail from their institution is not available for all authors 
 
License statement:  
This is an Open Access article which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly 
credited. This is distributed under the terms of the Creative Commons Attribution License 
 
Comments from readers: 
Articles published in BIOINFORMATION are open for relevant post publication comments and criticisms, which will be published immediately 
linking to the original article without open access charges. Comments should be concise, coherent and critical in less than 1000 words. 
 
Disclaimer: 
Bioinformation provides a platform for scholarly communication of data and information to create knowledge in the Biological/Biomedical domain 
after adequate peer/editorial reviews and editing entertaining revisions where required. The views and opinions expressed are those of the author(s) 
and do not reflect the views or opinions of Bioinformation and (or) its publisher Biomedical Informatics. Biomedical Informatics remains neutral and 
allows authors to specify their address and affiliation details including territory where required. 

Edited by Neelam Goyal & Shruti Dabi    
E-mail: dr.neelamgoyal15@gmail.com & shrutidabi59@gmail.com;    

Phone: +91 98188 24219 
Citation: Lahoti et al. Bioinformation 22(7): 3969-3974 (2026) 

 

Linking between blood groups and dental caries - 
A review  
 

Satyam Lahoti*, Preetam Shah, Shweta Chaudhary, Laxmi Lakade, Shweta Jajoo & Chetana 
Jagtap  
 

Department of Pediatric and Preventive Dentistry, BharatiVidyapeeth Dental College and Hospital, Pune, India; *Corresponding 
author 
 
Affiliation URL: 

https://www.bvuniversity.edu.in/dchpune/ 
 
Author contact: 
Satyam Lahoti - E-mail: satyam.lahoti-dchpune@bvp.edu.in 



ISSN 0973-2063 (online) 0973-8894 (print)  

©Biomedical Informatics (2026) Bioinformation 22(7): 3969-3974 (2026) 
 

3970 

 

Preetam Shah - E-mail: preetam.shah@bharatividyapeeth.edu 
Shweta Chaudhary - E-mail: shweta.chaudhary@bharatividyapeeth.edu 
Laxmi Lakade - E-mail: laxmi.lakade@bharatividyapeeth.edu 

ShwetaJajoo - E-mail: shweta.jajoo@bharatividyapeeth.edu 

ChetanaJagtap - E-mail: chetana.jagtap@bharatividyapeeth.edu 
 
Abstract: 
Despite extensive research on behavioral and environmental determinants of dental caries, the role of host genetic factors such as the 
ABO blood group system remains inadequately characterized, leaving a critical gap in individualized caries risk assessment. 
Therefore, it is of interest to evaluate the association between ABO blood groups and dental caries susceptibility, while exploring the 
underlying immunological, microbial and genetic mechanisms. A consistent trend emerges from the literature showing higher caries 
burden among individuals with blood groups B and AB, attributed to reduced salivary IgA levels, enhanced bacterial adhesion 
mediated by non-O blood group antigens and differences in secretor status. Individuals with blood groups O and A appear 
comparatively less susceptible, possibly due to superior mucosal immune defense and less favorable antigen-mediated microbial 
binding sites. Thus, data shows the ABO blood group antigens to caries pathogenesis, establishing a rationale for incorporating 
genetic profiling into personalized preventive dentistry protocols. 
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Background: 
Dental caries remains one of the most prevalent chronic oral 
diseases worldwide, affecting individuals across all age groups 
and socio-economic backgrounds. It is a multifactorial infectious 
process characterized by the demineralization of enamel and 
dentin due to acid production by cariogenic microorganisms 
metabolizing fermentable carbohydrates within the oral cavity 
[1].  Although well-established risk factors such as dietary 
habits, oral hygiene practices, fluoride exposure and socio-
economic status play a crucial role in disease progression, 
growing evidence suggests that host-related genetic 
determinants may also significantly influence individual 
susceptibility to dental caries [2]. Among these genetic factors, 
the ABO blood group system has gained increasing attention for 
its potential role in modulating oral health outcomes. First 
identified by Karl Landsteiner, the ABO blood group 
classification is based on the presence or absence of A and B 
antigens on erythrocyte surfaces. These antigens are not 
confined to red blood cells alone but are also expressed in 
epithelial tissues and body fluids, including saliva, particularly 
in secret or individuals [3]. The presence of blood group antigens 
in saliva is believed to influence oral microbial ecology by 
serving as receptors or binding sites for specific microorganisms, 
thereby affecting colonization patterns within the oral cavity [4]. 

Salivary components, especially immunoglobulins such as 
secretory IgA, play a critical role in maintaining oral homeostasis 
and defense against microbial invasion. Variations in salivary 
IgA levels have been associated with different ABO blood 
groups, with non-secretors exhibiting reduced IgA 
concentrations, potentially compromising mucosal immunity 
and increasing susceptibility to cariogenic bacteria such as 
Streptococcus mutans [5]. This highlights a plausible 
immunological pathway through which blood group antigens 
may indirectly influence dental caries development. Several 
studies have explored the association between ABO blood 
groups and systemic as well as oral diseases, including peptic 
ulcers, diabetes mellitus, periodontal disease and dental caries, 

although findings remain inconsistent [6]. In the context of 
dental caries, some investigations have reported a higher 
prevalence among individuals with blood group B or AB, 
whereas others have suggested a relatively protective effect in 
individuals with blood group O or A [7]. Such variability in 
findings may be attributed to differences in study populations, 
geographic distribution, dietary patterns and methodological 
approaches. Furthermore, interactions between ABO blood 
group antigens and microbial lectins have been proposed as a 
contributing factor in caries pathogenesis. These interactions 
may influence bacterial adhesion to dental surfaces, thereby 
modulating the composition and virulence of oral biofilms [8].  
Additionally, immunological evidence suggests that differences 
in salivary immunoglobulin composition across blood groups 
may enhance or reduce microbial clearance, further contributing 
to variations in caries susceptibility [9]. Beyond localized oral 
mechanisms, genetic linkage between ABO loci and immune 
regulatory pathways provides a broader biological basis for their 
role in disease susceptibility. Variations in immune response 
genes associated with ABO blood groups may influence host 
defense mechanisms, thereby impacting oral disease progression 
[10, 11]. These combined microbial, immunological and genetic 
factors suggest that ABO blood groups may serve as an 
important, albeit underexplored, determinant in dental caries 
etiology [12, 13]. Therefore, it is of interest to explore the 
association between ABO blood group distribution and dental 
caries prevalence and severity by critically analyzing findings 
from observational studies and highlighting potential biological 
mechanisms underlying this relationship. 
 
Dental caries and blood group: 
Dental caries is a multifactorial disease resulting from the 
interaction of microbial activity, dietary habits, host immune 
response and genetic predisposition [1]. While traditional risk 
factors such as oral hygiene practices, fluoride exposure and 
dietary sugar intake play a major role in disease progression, 
increasing attention has been directed toward host-related 
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determinants, particularly genetic markers such as ABO blood 
group antigens [2]. Several observational studies have 
investigated the association between ABO blood groups and 
dental caries using standardized indices such as DMFT and 
DMFS [4, 5]. A recurring trend observed across these studies is 
the increased caries burden among individuals with blood 
groups B and AB. Elevated mean DMFS values have been 
reported in blood group AB, while similarly higher scores have 
been documented in individuals with blood group B, indicating 
greater caries susceptibility in these groups [6]. In contrast, blood 
group O has frequently demonstrated comparatively lower 
caries indices, suggesting a potential protective effect. Blood 
group A has also shown reduced caries experience in certain 
populations, with a higher proportion of caries-free individuals 
reported in this group [7]. These observations indicate that blood 
groups O and A may exhibit relatively lower susceptibility to 
dental caries compared to B and AB groups. However, the 
association is not uniformly consistent across all studies. While 
several investigations have demonstrated statistically significant 
relationships between ABO blood groups and caries indices, 
others have failed to establish a meaningful correlation [17]. 
Such variability may be attributed to differences in sample size, 
geographic distribution, dietary patterns and methodological 
heterogeneity. Overall, the current evidence suggests a trend 
toward increased caries susceptibility in individuals with blood 
groups B and AB, whereas groups O and A appear to have 
comparatively lower risk [11, 12]. Although these findings 
support the hypothesis of a genetic influence on caries 
susceptibility, inconsistencies across studies highlight the need 
for further well-designed research to establish definitive 
conclusions. 
 
Role of saliva: 
Saliva plays a critical role in maintaining oral homeostasis by 
regulating microbial balance, buffering acids and facilitating 
remineralization processes [1]. In addition to these functions, 
variations in salivary biochemical composition, microbial 
ecology and nutritional factors have been associated with 
differences in dental caries susceptibility [13]. Secretory 
immunoglobulin A (IgA) is a key component of mucosal 
immunity that contributes to the prevention of microbial 
adhesion and colonization within the oral cavity. Differences in 
IgA levels have been implicated in modulating host resistance to 
cariogenic challenges [14]. Evidence suggests that salivary IgA 
levels may vary among individuals with different ABO blood 
groups, thereby influencing susceptibility to dental caries. One 
study reported that individuals with blood group O exhibited 
higher salivary IgA concentrations, whereas lower levels were 
observed in individuals with blood group AB. The protective 
function of IgA is primarily attributed to its ability to inhibit the 
adherence of cariogenic bacteria such as Streptococcus mutans to 
tooth surfaces and facilitate their clearance from the oral cavity 
[16]. In addition to bacterial adhesion, genetic and molecular 
factors influencing host–microbial interactions also contribute to 
variations in caries susceptibility. Clinical and microbiological 
differences observed across populations further support the role 

of host factors in modulating oral disease expression. IgA further 
enhances this defense by interfering with biofilm formation and 
promoting aggregation of microorganisms, thereby reducing 
cariogenic potential [16, 17]. In addition to IgA, secretor status 
plays an important role in determining the presence of ABO 
blood group antigens in saliva. Individuals classified as secretors 
express these antigens in oral fluids, whereas non-secretors lack 
such expression. Non-secretors have been reported to exhibit 
reduced salivary IgA levels, leading to compromised mucosal 
immunity and increased susceptibility to dental caries [18, 19]. 
Although not extensively evaluated in all included studies, this 
factor may contribute to inter-individual variability in caries 
risk. Salivary pH and buffering capacity also play essential roles 
in maintaining the balance between demineralization and 
remineralization processes. Variations in salivary composition 
influenced by blood group antigens may affect these parameters, 
thereby indirectly influencing caries progression [15]. Overall, 
salivary immunological and biochemical factors provide a 
biologically plausible explanation for the observed association 
between ABO blood groups and dental caries. Differences in IgA 
levels, secretor status and salivary composition may contribute 
to variations in host defense mechanisms and influence 
individual susceptibility to cariogenic challenges. 
 
Role of extrinsic factors: 

Dental caries is strongly influenced by behavioral and 
environmental determinants such as oral hygiene practices, 
dietary habits and fluoride exposure [1, 7]. These factors must be 
considered when evaluating the relationship between ABO 
blood groups and dental caries, as they may act as confounders 
and influence observed outcomes. Evidence indicates that oral 
hygiene status does not consistently correlate with caries 
experience across different blood groups. In one study, 
individuals with blood group B demonstrated relatively good 
oral hygiene scores but exhibited higher caries indices compared 
to other groups [18]. This finding suggests that favorable oral 
hygiene alone may not fully offset underlying genetic or 
immunological predispositions. The apparent discrepancy 
between oral hygiene status and caries prevalence reinforces the 
multifactorial nature of dental caries. Host-related factors, 
including salivary composition and immune response, may 
significantly influence disease progression even in the presence 
of adequate oral hygiene practices. This highlights the 
importance of considering both intrinsic and extrinsic factors 
when assessing caries risk. Dietary patterns and socio-economic 
conditions further contribute to variability in caries prevalence. 
Differences in sugar consumption, access to dental care and 
fluoride exposure may interact with genetic predispositions to 
influence disease outcomes [1, 7]. Additionally, geographic and 
ethnic variations may affect both blood group distribution and 
caries prevalence, complicating the interpretation of observed 
associations. Furthermore, the cross-sectional design of the 
included studies limits the ability to establish causal 
relationships and adequately control for confounding variables 
[14–16 and 18]. The absence of longitudinal data restricts 
understanding of how genetic and environmental factors 
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interact over time to influence caries development. In summary, 
while oral hygiene and environmental factors remain critical 
determinants of dental caries, the observed variations across 
blood groups suggest that genetic and immunological factors 
may play an additional contributory role. A comprehensive 
approach integrating both host-related and behavioral factors is 
therefore essential for accurate caries risk assessment.  
 
Role of intrinsic factors: 
The initiation and progression of dental caries are closely linked 
to the dynamics of oral microbial colonization and biofilm 
formation. The interaction between host tissues and cariogenic 
microorganisms plays a crucial role in determining disease 
susceptibility. Among these microorganisms, Streptococcus 
mutans is considered a primary etiological agent due to its ability 
to metabolize fermentable carbohydrates and produce acids that 
lead to enamel demineralization [1, 24]. ABO blood group 
antigens, which are expressed not only on erythrocytes but also 
on oral epithelial surfaces and in saliva, may serve as receptors 
for microbial adhesion [3]. These carbohydrate antigens can 
interact with bacterial lectins, facilitating selective adherence of 
microorganisms to oral surfaces. Such interactions may influence 
the composition and pathogenicity of dental plaque biofilms [8]. 
Individuals with blood groups B and AB possess specific 
terminal carbohydrate structures that may provide favorable 
binding sites for cariogenic bacteria [25]. In contrast, individuals 
with blood group O lack these additional antigenic 
modifications, which may reduce bacterial adhesion and 
colonization. This difference in glycosylation patterns offers a 
plausible explanation for the comparatively lower caries 
prevalence observed in individuals with blood group O [15]. 
Furthermore, variations in oral microbial profiles have been 
reported across individuals with different systemic and 
metabolic conditions, suggesting that host factors significantly 
influence microbial ecology [22, 26]. These variations may 
extend to blood group-related differences, where antigen-
mediated interactions shape the oral microbiome and its 
cariogenic potential. The formation of dental biofilm is a highly 
regulated process involving bacterial adhesion, co-aggregation 
and extracellular matrix production. Blood group antigens may 
indirectly influence these processes by altering the availability of 
binding substrates and modulating host–microbe interactions [8, 

25]. Consequently, individuals with certain blood groups may 
exhibit differences in biofilm composition and virulence, 
contributing to variations in caries susceptibility. Overall, 
microbial adhesion mechanisms mediated by ABO blood group 
antigens represent a key pathway linking genetic determinants 
to dental caries development. However, further studies are 
required to elucidate the precise molecular interactions involved. 
 
Role of genetic factors: 
Beyond local oral mechanisms, ABO blood groups have been 
associated with broader genetic and systemic factors that may 
influence susceptibility to dental caries. The ABO gene locus is 
known to be linked with various biological pathways, including 
immune regulation, inflammatory responses and metabolic 

processes [11, 12].Systemic inflammatory mediators such as 
interleukins, tumor necrosis factor-alpha and von Willebrand 
factor have been shown to vary according to blood group, 
potentially affecting host immune responses and tissue integrity 
[21]. These factors may indirectly influence oral health by 
altering salivary composition, flow rate and buffering capacity, 
thereby affecting the oral environment. Genetic polymorphisms 
associated with enamel formation, salivary gland function and 
immune responses have also been implicated in dental caries 
susceptibility [2, 25]. It is possible that the ABO gene locus exists 
in linkage disequilibrium with other genes involved in these 
processes, thereby contributing to individual variability in caries 
risk. Additionally, systemic conditions such as metabolic 
disorders, hematological conditions and nutritional deficiencies 
have been shown to influence oral health outcomes [20, 33]. 
These conditions may interact with genetic predispositions, 
including blood group characteristics, to modify the risk and 
progression of dental caries. The relationship between systemic 
health and oral disease further emphasizes the importance of 
considering dental caries within a broader biological context. 
Blood group antigens, as stable genetic markers, may serve as 
indicators of underlying systemic variations that influence oral 
health. Overall, the integration of genetic and systemic factors 
provides a more comprehensive understanding of the role of 
ABO blood groups in dental caries susceptibility, highlighting 
the complexity of disease etiology [24]. 
 
Miscellaneous: 
The potential association between ABO blood groups and dental 
caries has important implications for clinical practice and 
preventive dentistry. If validated through further research, 
blood group typing could serve as an adjunct tool in caries risk 
assessment models. Identification of individuals with higher 
genetic susceptibility, particularly those with blood groups B 
and AB, may allow for the implementation of targeted 
preventive strategies. These may include personalized oral 
hygiene instructions, dietary counseling and the use of 
preventive agents such as topical fluoride and antimicrobial 
mouth rinses [25]. Early identification of at-risk individuals, 
especially in pediatric populations, may facilitate timely 
intervention and reduce the long-term burden of dental caries. 
Preventive programs can be tailored to incorporate genetic risk 
factors alongside traditional determinants, leading to a more 
individualized approach to oral healthcare. In addition, the 
integration of blood group information into electronic health 
records may enable long-term monitoring and risk stratification. 
Such approaches may enhance preventive care and improve 
clinical outcomes. However, it is important to recognize that 
blood group alone cannot be considered a definitive predictor of 
caries risk. Dental caries is a multifactorial disease and genetic 
predisposition must be evaluated in conjunction with 
environmental, behavioral and microbial factors [1, 25]. Future 
research should focus on large-scale, multi-center longitudinal 
studies that incorporate genetic, immunological and 
microbiological parameters. The inclusion of biomarkers such as 
salivary IgA levels, microbial profiles and secretor status may 
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provide deeper insights into the mechanisms underlying the 
observed associations [26]. Overall, while the clinical application 
of ABO blood group typing in caries risk assessment remains 
exploratory, it holds potential as part of a comprehensive, 
personalized approach to preventive dentistry. 
 
Discussion: 
The present review highlights a potential association between 
ABO blood groups and dental caries susceptibility, suggesting 
that host genetic factors may contribute to variations in caries 
risk. Although dental caries is primarily recognized as a 
multifactorial disease influenced by microbial, behavioral, 
dietary and environmental factors, growing evidence indicates 
that inherited biological characteristics may also play a role in 
determining individual susceptibility. Almalki et al. (2024) [15] 
reported significantly higher caries experience among 
individuals with blood group AB, whereas blood group O 
demonstrated comparatively lower caries scores. These findings 
support the hypothesis that specific ABO blood group 
phenotypes may influence oral health outcomes through 
underlying biological mechanisms. Similarly, Silveira et al. (2023) 
[16] emphasized the importance of host-related factors in oral 
disease development and highlighted the interaction between 
biological determinants and oral microbial ecology. However, 
not all investigations have demonstrated a consistent 
relationship. Mubashir et al. (2025) [17] reported variable 
associations between blood groups and dental caries, indicating 
that population-specific factors and methodological differences 
may influence study outcomes. The relationship between blood 
groups and dental caries is further supported by epidemiological 
observations. Demir et al. [18] found significant differences in 
caries prevalence among ABO blood groups and observed that 
individuals with blood group B exhibited higher caries scores 
despite maintaining relatively favorable oral hygiene status. This 
finding suggests that behavioral factors alone may not fully 
explain differences in caries susceptibility and that intrinsic host 
characteristics could contribute to disease risk. More recently, 
Mohanty et al. [19] emphasized the multifactorial nature of 
dental caries and highlighted the importance of integrating 
genetic and biological determinants into contemporary caries 
risk assessment models. Salivary composition represents one of 
the most plausible mechanisms linking ABO blood groups to 
caries susceptibility. Saliva plays a crucial role in maintaining 
oral homeostasis through buffering capacity, remineralization, 
antimicrobial activity and regulation of microbial colonization. 
Kamil et al. (2024) [20] demonstrated that variations in salivary 
biochemical parameters can significantly influence oral health 
outcomes. Likewise, Khan et al. (2021) [21] reported that salivary 
factors are critical determinants of microbial balance and disease 
prevention within the oral cavity. Variations in the expression of 
blood group antigens in saliva, particularly among secretor and 
non-secretor individuals, may alter salivary composition and 
subsequently influence susceptibility to cariogenic challenges. 
The oral microbiome constitutes another important factor in 
understanding the association between blood groups and dental 
caries. Rajasekaran et al. (2024) [22] demonstrated that shifts in 

microbial composition and biofilm characteristics can 
significantly affect oral health and disease progression. Blood 
group antigens expressed on oral epithelial surfaces and in 
saliva may act as receptors for microbial adhesion, thereby 
influencing bacterial colonization patterns. Such antigen-
mediated interactions may alter the composition and virulence 
of oral biofilms, creating conditions that favor or inhibit 
cariogenic microorganisms. Consequently, differences in blood 
group antigen expression may contribute to variations in 
microbial ecology among individuals. Immunological 
mechanisms also provide biological support for the observed 
association. Li et al. (2020) [23] reported that salivary immune 
components play a critical role in maintaining oral health by 
limiting microbial colonization and regulating inflammatory 
responses. Among these components, secretory immunoglobulin 
A (IgA) is particularly important because it inhibits bacterial 
adherence and facilitates microbial clearance. Differences in 
salivary IgA concentrations among blood groups may therefore 
influence individual resistance to cariogenic bacteria. Reduced 
mucosal immune protection may allow greater colonization by 
cariogenic species, thereby increasing the risk of dental caries. 
The role of cariogenic microorganisms, particularly Streptococcus 
mutans, remains central to caries pathogenesis. Niv et al. (1996) 
[24] highlighted the molecular mechanisms involved in bacterial 
adhesion, biofilm formation and enamel demineralization. Since 
blood group antigens may influence bacterial attachment to oral 
surfaces, variations in antigen expression could indirectly affect 
the ability of cariogenic bacteria to establish and maintain 
biofilms. This interaction provides a biologically plausible 
explanation for the differences in caries prevalence observed 
among various blood groups. Genetic determinants beyond the 
ABO system may also contribute to caries susceptibility. Zhu et 
al. (2023) [25] emphasized that host genetic variations influence 
microbial colonization, immune responses and oral disease 
progression. The ABO gene locus may interact with other genes 
involved in immune regulation and salivary gland function, 
potentially affecting the oral environment and modifying caries 
risk. Such genetic interactions may partly explain why 
individuals with similar environmental exposures often exhibit 
different levels of caries experience. Furthermore, evidence 
suggests that hereditary factors significantly contribute to 
individual differences in caries susceptibility. Shaffer et al. (2015) 
[26] demonstrated that genetic influences play an important role 
in dental caries development and may affect host responses to 
cariogenic challenges. Their findings support the concept that 
inherited biological characteristics, including blood group-
related factors, may contribute to the observed variability in 
caries risk among populations. Despite the biological plausibility 
of these mechanisms, the current evidence remains inconclusive. 
Variations in study design, sample size, geographic distribution, 
ethnicity, dietary practices and methods used for caries 
assessment may account for inconsistencies across studies. Most 
available investigations are cross-sectional in nature, limiting the 
ability to establish causal relationships between ABO blood 
groups and dental caries. Therefore, while existing evidence 
suggests that blood groups may influence caries susceptibility 
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through salivary, microbial, immunological and genetic 
pathways, further longitudinal and multicenter studies 
incorporating salivary biomarkers, microbial profiling and 
genetic analyses are required to confirm these associations and 
determine their clinical significance. 
 
Conclusion: 
We show that ABO blood group influences dental caries 
susceptibility through interconnected immunological, microbial 
and genetic mechanisms. Blood groups B and AB exhibited 
higher risk and groups O and A. Future large-scale longitudinal 
studies integrating salivary biomarkers profiling are imperative 
to establish the clinical utility of ABO blood typing as a 
component of individualized caries risk stratification. 
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