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Background: Whether there is a relationship between blood group and the likelihood of acquiring oral diseases. Therefore, the 
present study investigated the potential association between ABO blood groups and various dental conditions, including dental caries, 
gingivitis, malocclusion, and impacted teeth, in Saudi adults aged 18 years and older.
Methods: A cross-sectional study was conducted on 300 participants who met the inclusion criteria. Data collection included 
assessment of dental caries status using the decayed missing filled teeth (DMFT) and decayed missing filled surfaces (DMFS) indices, 
evaluation of gingivitis using the Gingival Index, classification of malocclusion according to Angle’s classification system, and 
recording the presence or absence of impacted teeth.
Results: The AB blood group had the significantly highest mean DMFS score (8.58±6.63), while the O blood group had the lowest 
mean DMFS score (6.37±4.43). Additionally, blood group O showed a slightly higher prevalence of gingivitis (51.92%) than the other 
blood groups. Blood group A demonstrated a higher prevalence of both Class II (34.2%) and Class III (19%) malocclusions, with 
statistically significant differences. Regarding impacted teeth, blood group AB (48.8%) had the highest occurrence.
Conclusion: There exists an association between oral disease and ABO blood group in Saudi adults. The results of this study indicate 
that individuals with specific blood types may be more prone to oral diseases, which can aid in the early diagnosis and prevention of 
these conditions.
Keywords: ABO blood groups, dental caries, gingivitis, malocclusion, impacted teeth

Introduction
Dental caries, commonly known as tooth decay, is primarily caused by acid produced by bacteria that dissolve the hard 
tissues of teeth, such as enamel, dentin, and cementum. However, the etiology of dental caries is multifactorial, involving 
the interplay between bacterial biofilms (dental plaque), environmental factors (eg, diet, saliva composition and flow rate, 
fluoride exposure), and the tooth structure itself. This interaction results in a dynamic balance between protective factors 
that promote tooth remineralization and destructive factors that facilitate tooth demineralization.1,2 Karl Landsteiner’s 
discovery of the ABO blood group system in the early 20th century significantly advanced medical science by 
categorizing individuals based on their blood types.3 Since then, studies have explored the potential connections between 
ABO blood groups and various diseases, including dental conditions. Initial studies examining the relationship between 
ABO blood groups and dental diseases date back to the 1930s.4,5

Kaslick et al‘s research on aggressive periodontitis highlighted differences in the prevalence among individuals with 
blood groups O and B, suggesting a possible link between blood groups and periodontal health.6 The four primary blood 
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types, O, A, B, and AB, are determined by the specific antigens present on the surface of red blood cells. These antigens 
circulate in the bodily secretions of most individuals and are classified as secretors. Conversely, non-secretors lack these 
antigens in their secretions.7 This distinction is significant because non-secretors generally exhibit lower levels of 
immunoglobulin A (IgA) antibodies in their saliva, potentially compromising their ability to control bacterial populations 
within the oral cavity.8 Consequently, the secretion of blood group antigens into the saliva may inhibit bacterial adhesion 
to tooth surfaces, as many oral bacteria possess lectins that specifically bind to ABO antigens.9

Research on the correlation between blood groups and dental caries has yielded conflicting results. Some studies have 
suggested that secretors have a lower prevalence of dental caries than non-secretors, possibly because of the inhibitory 
effects of salivary antigens on bacterial attachment.10–13 However, other studies, such as those conducted by Chung et al 
in 1965 and Mazumdar et al in 2014, found no significant relationship between salivary secretor status or blood groups 
and the prevalence.14,15 These discrepancies may be attributed to variations in the geographical and demographic 
characteristics of the study populations. Gingivitis, characterized by inflammation of the gums, is primarily caused by 
plaque accumulation and subsequent bacterial infection.16 Some studies have hypothesized that blood group antigens 
may influence immune responses in gums, potentially affecting their severity or susceptibility to gingivitis.17

However, the exact mechanisms underlying this relationship remain unclear. The relationship between blood group 
and malocclusion, a condition in which teeth are misaligned, has also garnered research interest. Some studies have 
identified correlations between specific blood groups and a higher prevalence of certain types of malocclusions. For 
instance, deep bite malocclusion has been linked to blood type O, whereas class III malocclusion has been associated 
with blood type A.18 These findings suggest that genetic and biological factors related to the blood type may play a role 
in the development of malocclusion, although further research is required to confirm these associations. Tooth impaction, 
in which a tooth fails to emerge properly, is another area in which the blood group may exert influence. Few studies have 
suggested a possible weak association between certain blood groups and increased risk of tooth impaction. For example, 
individuals with type A blood may be more prone to impacted canines.19

Several studies have shown a possible association with blood groups and diseases such as diabetes mellitus, ischemic 
health disease, periodontitis, salivary gland tumors, oral cancer.20–24 On evaluating the literature, studies have shown 
inconclusive findings with blood groups and oral diseases. On the other hand very few studies have been conducted to 
understand the relationship between blood group and malocclusion.25–28 Hence this study was planned to close the 
knowledge gap regarding the relationship between blood types and oral diseases, and we anticipate that our results will 
be useful for further investigation. The present study was conducted to investigate the relationship between ABO blood 
groups and various dental conditions, such as dental caries, gingivitis, malocclusion, and impacted teeth, among Saudi 
adults attending the College of Dentistry at Prince Sattam Bin Abdulaziz University. To evaluate the correlation between 
the ABO blood group and prevalence of dental caries. To examine the association between ABO blood groups and 
gingivitis incidence. We analyzed the relationship between ABO blood group and the prevalence of malocclusion. To 
determine the correlation between ABO blood group and the occurrence of impacted teeth. To compare the associations 
of ABO blood groups with dental caries, gingivitis, malocclusion, and impacted teeth in Saudi adults aged ≥ 18 years. By 
focusing on this specific population, we hope to contribute to a more nuanced understanding of the interplay between 
blood-group antigens and dental health.

Materials and Methods
Study Design
A descriptive, cross-sectional study was conducted among Saudi adults aged 18 years and above from January 2024 to 
May 2024. The Standing Committee of Bioethics Research (SCBR) at Prince Sattam bin Abdulaziz University has 
approved the study protocol (SCBR-248/2024). This study was conducted in accordance with the principles of the 
Declaration of Helsinki.
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Sample Size Estimation
The sample size was determined using the formula n = z²pq/d², considering p as 25% and allowable error 5%. The 
calculation yielded a sample size of 288, which was rounded off to 300.

Sampling Technique
Purposive sampling was used as sampling method. Data were collected when patients came for initial screening and 
participants were provided with comprehensive information about the study’s objectives and procedures. Informed 
consent was obtained from all participants, and certified records such as driving licenses and sehaty applications provided 
by the government based on the records that provided data of blood groups of the participating subjects were used to 
record the blood groups.

Eligibility Criteria
Participants included in the study were required to meet the following criteria: age > 18 years, possession of a minimum 
of 20 teeth, and eligibility of both males and females of Saudi origin for participation. The following criteria were used to 
exclude individuals from the study: refusal to provide consent, uncooperative behavior, pregnancy status, and lack of 
valid documents for blood group data or reports and expatriates.

Data Collection
Participants were coded to maintain anonymity until statistical analysis was completed. A specially prepared and 
pretested format, exclusively designed for recording all required and relevant general information and clinical findings, 
was used to record the data. Training and Calibration were performed by assigning a few participants to whom the 
investigators applied the self-designed format and recorded their findings. Some subjects were randomly called on 
different days, and the investigator repeated the examination.

Clinical Examination
Dental caries was assessed using the WHO modified criteria (1986) on the DMF-Index (Decayed, Missing, Filled Teeth) and 
the DMFS (Decayed, Missing, Filled Surfaces) index by Henry T. Klien, Carrole E. Palmar, and Knutson J.W. (1938). The 
presence or absence of gingivitis was determined using the Gingival Index (GI) by Loe and Silness (1963). This index was 
modified and checked for presence or absence of inflammation i.e Absence of inflammation/ normal gingiva was recorded as 
gingivitis absent. Mild, Moderate, and severe inflammation were defined as the presence of inflammation. Malocclusion was 
categorized according to Angle’s classification system. The molar relations of Angle’s Class I, Class II, and Class III were 
checked. If 3rd Molar was unerupted, OPG (Orthopantomography) was used to check for the presence or absence of impacted 
third molars and was recorded. Each tooth and gingiva was dried under an adequate light-mouth mirror, and an explorer and 
probe were used. The probe was pressed onto the gingiva to determine the firmness. To evaluate bleeding, the probe was used 
to run along the soft tissue wall near the entrance of the gingival sulcus.

Statistical Analysis
The results were interpreted at a 95% confidence interval, with statistical significance set at a p-value of less than 0.05. 
Continuous data were presented as means and standard deviations, whereas discrete data were presented as counts and 
percentages. One-way Analysis of Variance (ANOVA) was used to assess the impact of blood groups on DMFT and 
DMFS scores, and comparative analyses between groups were conducted using chi-square analysis and Spearman 
correlation for qualitative data. The findings were summarized and presented using tables and figures to facilitate 
comprehension and interpretation.
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Results
Sociodemographic Details of the Study Participants
In this study a total of 300 participants were involved. Of the participants, males comprised of 187 (67.66%) remaining 
113 (32.33%) were females (Figure 1). There was no significant difference in the mean age between male (25.02 ± 1.94) 
and female (25.07 ± 2.03), (p>0.05). Blood group O (29.66%) had the highest frequency and A (17.33%) blood group 
had the lowest frequency among all the participants (Figure 2).

Clinical Characteristics
The mean DMFT score was slightly high in individuals with AB blood group (4.48 ± 2.67) and low in O blood group 
(4.03 ± 2.43). But the difference was not found to statistically significant (p>0.05) (Table 1). Individuals with AB blood 

Figure 1 Distribution of study participants according to gender.

Figure 2 Distribution of study participants based on type of blood group.
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group had highest mean DMFS score (8.58 ± 6.63) compared to other blood groups. Participants with O blood group had 
a lowest mean DMFS score (6.37 ± 4.43). Mean DMFS scores and blood group showed statistically significant difference 
(p<0.05) (Table 2).

The percentage of gingivitis score was significantly high in individuals with B blood group (51.92%) compared to 
O (31.46%), A (29.11%) and AB (28.75%) blood groups (p<0.05). The prevalence of impacted tooth is found to be more in 
individuals with AB blood group and least is observed in B blood group individuals (p<0.05). Majority of the participants in all 
the blood groups had Angle’s Class I malocclusion. Class II (34.2%) and class III (19.0%) malocclusion was observed to be more 
with A blood group. Blood group and malocclusion showed statistically significant association with p<0.05 (Table 3). Spearman 

Table 1 Comparison of Mean DMFT According to Different Blood Groups 
of Study Participants

Blood Group type DMFT ANOVA p value and significance

Mean SD

A 4.37 2.56 0.547 0.650

B 4.13 2.48

AB 4.48 2.67

O 4.03 2.43

Abbreviations: DMFT, decayed missing filled teeth index; SD, Standard deviation; ANOVA, 
Analysis of variance; ABO, ABO blood grouping system.

Table 3 Comparison of Percentage of Gingivitis, Presence of Impacted Tooth and Type of Malocclusion According to the Blood 
Group

Blood Group Gingivitis Impacted Molar Malocclusion

Present N(%) Absent N(%) Present N(%) Absent N(%) Class I N(%) Class II N(%) Class III N(%)

A 23 (22.8) 56 (28.1) 26 (25) 53 (27) 37 (20.4) 27 (37.5)* 15 (32)*

B 27 (26.7) 25 (12.6) 14 (13.5) 38 (19.4) 34 (18.8) 09 (12.5) 09 (19)

AB 23 (22.8) 57 (28.6) 39 (37.5)* 41 (21) 58 (32)* 11 (15.3) 11 (23.4)

O 28 (27.7)* 61 (30.7) 25 (24) 64 (32.6) 52 (28.8) 25 (34.7) 12 (25.6)

X2 value 9.554 10.190 14.228

p value 0.023 0.017 0.027

Notes: X2value = chi square value, p value is by Pearson chi-square for categorical variables.

Table 2 Comparison of Mean DMFS According to 
Different Blood Groups of Study Participants

Blood Group type DMFS F p value

Mean SD

A 8.24b 5.87 2.760 0.042

B 7.07c 5.15

AB 8.58d 6.63

O 6.37bcd 4.43

Note: bcdp<0.05 Tukey’s HSD post hoc test.
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correlation coefficient test showed a negative and weak correlation between blood groups and dental diseases. The relationship 
was not found to be statistically significant (Table 4).

Discussion
The ABO blood group system, discovered by Karl Landsteiner in 1902, is one of the most fundamental classifications of 
human biology.29,30 Landsteiner’s groundbreaking work established that individuals possess different antigens on the 
surface of their blood cells, leading to the classification of blood cells into four main types: A, B, AB, and O.7 This 
system has played a crucial role in blood transfusions, ensuring compatibility between donors and recipients and reducing 
the risk of adverse reactions.31 Beyond its application in transfusion medicine, researchers have increasingly explored the 
potential associations between ABO blood groups and various health conditions including cardiovascular diseases, 
cancer susceptibility, and gastrointestinal disorders.32,33

Although the association between ABO blood groups and systemic diseases has been extensively studied, relatively 
little attention has been paid to their potential roles in maxillofacial pathologies. The maxillofacial region encompasses 
the structures of the face, jaw, and oral cavity, making it a critical area for both functional and aesthetic considerations. 
Maxillofacial pathologies encompass a wide range of conditions, including malocclusion, gingivitis, dental impaction, 
and caries, which can significantly affect an individual’s quality of life.34,35 Understanding the relationship between ABO 
blood groups and these pathologies could provide valuable insights into their etiology and pathogenesis, potentially 
leading to improved diagnostic and therapeutic approaches.36,37

Malocclusion refers to any deviation from ideal alignment of the upper and lower teeth when the jaws is closed.35 It 
can result from a combination of genetic, environmental, and behavioral factors, including genetic predisposition, 
childhood habits, and jaw abnormalities.36 In this study, we observed significant differences in the prevalence of 
malocclusion among individuals with different ABO blood groups. Specifically, Class II and Class III malocclusions 
were more prevalent in participants with blood group A, followed by Class II in the O blood group and Class III 
malocclusion in the B blood group. Malocclusion was slightly predominant in patients in group A. These findings are 
consistent with those of previous studies, suggesting an association between certain blood groups and specific types of 
malocclusions.25–28,38,39 However, contrasting results have been reported in literature, highlighting the complexity of this 
relationship and the need for further investigation.40

Gingivitis is characterized by inflammation of the gums and is often caused by poor oral hygiene, leading to 
accumulation of plaques and bacterial toxins along the gumline.41 Although gingivitis is reversible with proper dental 
care, untreated cases can progress to periodontitis, a more severe form of gum disease that can result in tooth loss and 
other complications.42 In our study, we found a significant association between certain ABO blood groups and the 
prevalence of gingivitis. Specifically, individuals in blood group B had the highest prevalence of gingivitis, followed by 
those in blood group O. These findings are consistent with those of previous studies, indicating a potential link between 
specific blood groups and susceptibility to gingival inflammation.43,44 However, conflicting results have also been 
reported, suggesting that additional factors such as geographic and racial differences may influence this relationship.21,45

Dental impaction occurs when one or more teeth fail to erupt properly in their normal positions within the dental 
arch.46 Third molars, also known as wisdom teeth, are the most commonly impacted teeth, followed by 
mandibular second premolars and mandibular second molars.47 In the present study, we considered only the third molars 
as third molar impaction. Although the etiology of dental impaction is multifactorial, including genetic predisposition, 

Table 4 Correlation of Blood Group and Dental Diseases

DMFT DMFS Gingivitis Impaction Malocclusion

Blood groups r −0.036 −0.072 0.026 −0.006 −0.096

p value 0.532 0.215 0.657 0.922 0.098

N 300 300 300 300 300

Notes: Correlation Strength: r≥0.70 = Strong; r=0.69 −0.30 = Moderate; r=0.29–0.01 = Weak.
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overcrowding, and abnormal tooth development, the potential role of ABO blood groups in this condition remains 
unclear.48 In our study, we found significant differences in the prevalence of dental impaction among individuals with 
different ABO blood groups. These findings are in contrast to those of previous research indicating a lack of association 
between blood groups and dental impaction.49,50 However, further studies with larger sample sizes are needed to confirm 
these results and explore the potential underlying mechanisms.

Dental caries, commonly known as tooth decay, is a multifactorial disease that results from the interaction between 
bacteria, host factors, and dietary carbohydrates.51 It is characterized by the demineralization of tooth enamel, leading to 
the formation of cavities and potential complications such as tooth loss and infection.52 In our study, we observed 
variations in the dental caries indices among individuals with different ABO blood groups. Specifically, participants with 
blood group AB exhibited higher Decayed, Missing, and Filled Teeth (DMFT) scores than those with other blood groups. 
Additionally, participants with blood groups AB and A showed higher DMFS (Decayed, Missing, and Filled Surfaces) 
scores than those with other blood groups. These findings are consistent with previous research suggesting a potential 
association between certain blood groups and an increased susceptibility to dental caries.2,53,54 However, further studies 
are needed to elucidate the underlying mechanisms and confirm these observations.

However, the study has limitations. The sample size in this study is small and limited to one geographic area. The 
participants were recruited using purposive sampling technique. Therefore, findings should be interpreted with caution. In 
the present study socio-demographic details, oral hygiene practices, dental visit, dietary pattern were not taken into 
consideration. These factors can directly or indirectly influence the occurrence of oral disease. To know the causal 
relationship between blood group and oral diseases one must conduct longitudinal studies.

Conclusion
The findings of this study indicate that oral diseases are associated with ABO blood groups. Individuals with AB group 
have higher prevalence of DMFS and more prone for impaction of molars. Whereas individuals with A blood group have 
higher chance of developing class II and class III malocclusion. Therefore, individuals with high risk for developing oral 
diseases should be screened frequently and are recommended to take preventive measures that will reduce oral diseases 
and improve oral health related quality of life. Further genetic studies are needed to determine the susceptibility to oral 
diseases with certain blood type. Additionally large community-based studies are suggested by considering behavior, life 
style, diet and socio-demographic factors to elicit the causal relationship between ABO blood group and oral diseases.
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