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Abstract

Background: Dental caries is the most common problem of the stomatognathic system. Formation of the dental plaque, diet related 
factors, and oral hygiene are presumed to be major etiological factors. The relationship between some systemic diseases and A-B-
O blood group is a well-documented fact.  The Aim: This study was to investigate the relation between A-B-O blood group and the 
prevalence of dental caries. 

Materials and Methods: A total of 65 dental students participated in the study aged between 19-21 years. The participants were 
attended to the medical physiology laboratory/Faculty of Dentistry/University of Kufa. They were randomly selected for the study. 
Dental caries in the study was scored by using the Decay, Missing, and Filled Teeth (DMFT) score index according to WHO criteria. 

Results: Blood group (B) was found to be more prevalent among the subjects and (B) blood group patients had the highest mean 
DMFT score and blood group (AB) the lowest among. The results among all groups were not statistically significant. 

Conclusion: In spite of the study limitations, it could be concluded that: higher percentage of A-B-O blood groups have dental caries, 
but the difference was calculated as a statistically non-significant. 

Furthermore, studies were needed to be conducted on a larger population, in order to derive any conclusive results on whether 
the A-B-O blood group system has any influence on the prevalence of dental caries or non.
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Introduction
The health of oral cavity is a measure of overall health and play 

a vital role in preserving life functions [1]. The caries of dental is 
the most dominant infectious disorder international. A persistent, 
advanced disease can occur in initial or constant dentition and can 
have an effect on the tooth apparent of the crown or root [2]. Decay 
of tooth is a multi-factorial disorder that occupies numerous envi-
ronment and genetics every one play essential tasks [3]. The caries 
of dental is a universal community health problem. Furthermore, 
if dental caries left untreated, it can result in critical complications 
which including pain/infection, abscess, in addition to loss of teeth 
[4]. There are at least two billion of people comprehensively pre-
tentious with caries of the permanent dentition. More than three 
major aspects causing dental decay, including host factors, diet, 

and microorganism [5]. Environmental risk factors have a role in 
producing of dental caries, for instance; lack of fluoride, poor oral 
hygiene, patients age (elderly people having higher risks), dry 
mouth (xerostomia), fracture fillings, and consuming a diet with 
elevated in sucrose [6,7].

Each person has his/her own blood group likeable with the car-
ies index [8]. The process of tooth decay, has been famous from 
one-hundred years to be caused by bacteria that fermenting the 
foods, yielding the acids and mineral had dissolved tooth [9]. The 
Decayed, Missed and Filled Teeth index (DMFT) developed by the 
World Health Organization (WHO) is the common used index in 
caries appraisal [10,11]. DMFT has been used for evaluation and 
monitoring of the oral health interventions in the community by 
developing related strategies [12].

ABO groups had discovered more than 100 years ago. Recent 
indication proposes that the O-A-B system is clinically important 
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not only from a hematology, but also had been involved in the blood 
transfusion and organ transplantation [13], however had a role in 
the pathogenesis of several diseases [14,15]. Nobel Laureate Karl 
Landsteiner in 1900, illustrated that the O-A-B system containing 
four blood groups including: A, B, AB and O [16]. It was established 
depending on the absence/presence of certain antigens on the 
membrane of the human red blood cells (RBCs) [17]. The “uni-
versal donor” that it called on (O blood group), because it has no 
antigen that found in both A and B antibodies [18]. While a “uni-
versal recipient” that it called on (AB blood group) because it has 
no-antibodies, but it has both A and B antigen [19]. In addition to 
the O-A-B blood type system, Rhesus-system (Rh) is also impor-
tant when transfusing blood has been occurred. Rh is the second 
most important parameter used after the O-A-B system [20]. The 
common differences between the two systems (O-A-B and Rh) are 
described in the following: in the O-A-B system; the plasma agglu-
tinins involved in the transfusion reactions, which is developed 
spontaneously. Whereas in the Rh system; spontaneous agglutinins 
almost never occurred. The A-B-O system was determined by the 
presence of multiple proteins which were located on the surface of 
the RBCs [21].

Current investigation has presented major enhancements, indi-
cating a great association between the different O-A-B blood type 
system and diseases varying from infertility to diabetes mellitus 
(DM) [22,23]. An association has been observed between the O-A-B 
blood type system and various diseases like: salivary gland tumors, 
dental caries, oral carcinoma. From another hand, there is other 
disorders associated with a further system in the human body like: 
chickenpox, hematological cancer, cardiac diseases, malaria, and 
cholera [24,25]. Also, there were many other associated disorders 
like; gallstones, tumors of the pancreas, colitis, as well as coronary 
artery disease [26].

There are many evidences indicate that the O-A-B blood system 
has played an important responsibility in the sensitivity or resis-
tance to a mixture of infectious and non-infectious diseases [27].

Insufficient amount of efforts have been reported in the topic of 
dental investigation with the exception of few articles on periodon-
tal diseases [28,29], salivary gland tumors, and dental caries [30]. 
Consequently, the current study was carried out to find any relation 
between the O-A-B blood system in compare with RH system for 
determination their relation with the dental caries.

Study proposal and participants
A cross-sectional study design was conducted to find the cor-

relation between the O-A-B blood system rather than the RH sys-
tem with dental caries. The participants were conducted in the 
Educational dental clinic at College of dentistry/University of Kufa. 

The total number of participants was 115 which concluded the 
Sixty-five participants were enrolled in the study of an age ranged 
between [19-21]. The second-stage students had been enrolled in 
this study at the Dentistry Faculty/University of Kufa. The sample 
size at the beginning was large; then, those with developmental 
disorders of the teeth, systemic diseases, and mental disabilities 
were excluded from the study.

Material and Method 
The blood grouping had carried out which based on the slide 

agglutination test. The blood grouping done by the slide method 
by dividing a microscope slide into three areas A, B and D, then 
pricking a finger of the student with a sterile lancet and placing one 
drop of blood in the determined areas A, B and D partitions. Then, 
adding one droplet of antisera which concluded the anti-a, anti-b 
and anti-d (Lorne, United Kingdom) onto each partition (A, B and 
D), correspondingly. Then, mixing of the (blood plus serum) sepa-
rately was done with a clean match stick. Following two- minutes 
observe the area for the confirmation of agglutination of the RBCs. 
A positive agglutination test appears, when A-antigen was mixed 
with anti- A, or B antigen was mixed with anti-B [31].

The oral health assessment was performed by DMF-T index, 
which was based on WHO criteria. The concept of DMF-T index 
which was corresponded to the quantity or number of infected 
teeth for every person in population sets. The dental oral exam 
was achieved by the examiner dentist with utilizing a sterile den-
tal mirror for determination of dental caries status. A tooth with 
more than one carious lesion was scored as “one decayed tooth”. 
Whereas, a tooth with a filling and a separate carious lesion was 
scored as “one filled tooth”.

The Results
In (Figure 1), it was showed that the B blood group was more 

frequent (35%), followed by O group (32.3%) and A group (25.8%), 
then the AB group (9.2%) was the less common. 

Figure 1: Distribution of the O-A-B system of antigens among 
students.
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Figure 2: Distribution of the Rh system according to the O-A-B 
system of antigens among students.

While in (Figure 2), it was showed that the Rh system among 
students with “blood group O” with a high percentage (95.2%), fol-
lowed by B group (90.9) % and A group (87.5%), while in the AB 
group (83.3%) was the lowest percentage.

Figure 3 showed that the dental decay percentage among stu-
dents with (B blood group) was with a high percentage (92.3), fol-
lowed by O group (44.6), and AB group (29.2), as compare with that 
found in A group (12.3) was the lowest percentage.

Figure 3: Distribution of Dental Decay according to the O-A-B 
system of antigens.

Figure 4 was showed that the dental missed percentage among 
students with A, B, AB and O group were having (6.1), (7.6), (9.2) 
and (10.7) %, respectively.

Figure 4: Distribution of Dental Missed according to the 
 O-A-B system of antigens.

Figure 5 illustrated that the filled teeth percentage among stu-
dents with “B group” was highest (72.3%) than the others O, A, and 
AB groups which had (32.3%), (24.6%) and (23.0%), respectively.

Figure 5: Distribution of Filled Teeth according to the O-A-B 
system.

Table 1 was illustrated the mean values and standard devia-
tions (Mean ± SD), The least significant difference (L.S.D.) of car-
ies prevalence which can be measured by three indicators: Decay, 
Missed, and Filled tooth surfaces. DMFT index count among the O-
A-B system was documented as (29 ± 22.4), (5.5 ± 1.29), and (24.8 
± 15.1, respectively for (Mean ± SD). There was a significant differ-
ence among different blood groups in relation to the DMFT score 
because of the P- value is larger than 0.05. 

P- valuesMean ± SDOABBABlood group
>0.0529 ± 22.43119588Decay
>0.055.5 ± 1.297654Missed
>0.0524.8 ± 15.129154416Filled
>0.0594.8 ± 37.1574011228Total

Table 1: Correlation between the O-A-B system of  
antigens and DMFT.

Table 2 explained the mean values and standard deviations 
(Mean ± SD), The least significant difference (L.S.D.) of caries ex-
perience measured by three indices (Decay, Missed and Filled) 
surfaces and the DMFT index score among the Rh factor for the O-
A-B system, recording (27.8 ± 21.4), (5 ± 1.63), and (21.2 ± 9.52), 
respectively for (Mean ± SD). There was a significant difference 
among the different Rh factor for blood groups in relation to the 
DMFT score because of the p- value is larger than 0.05. 

Discussion
The O-A-B system is a commonly considerable erythrocyte anti-

gen system. Numerous reports had been investigated in the corre-
lation between blood groups and different systemic diseases such 
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P- valuesMean ± SDOABBARh factor
>0.0527.8 ± 21.43118566Decay
>0.055 ± 1.637553Missed
>0.0521.2 ± 9.5229153311Filled
>0.0586 ± 31.565389220Total

Table 2: Correlation between Rh System According to the  
blood group system of antigens and DMFT.

as: diabetes mellitus, heart disease, dermatological disease, genetic 
disease, and caries [9,32]. Distributions of the O-A-B system and Rh 
system showed an apparent diversity throughout the world also, 
the variety was documented within the same country.

Numerous confirmation proposes that the O-A-B system have 
a significant role in capacity/resistance to diverse infectious and 
non-infectious diseases. Llena-Puy in 2006 was suggested that the 
articulation of the O-A-B system antigens in saliva may alteration 
in the specific communication between microorganisms and their 
salivary glycoprotein receptors, which affected in the enhancement 
and prevention of oral infectious disorders [33].

The presented study found that the majority of contributors 
were obtained in (35%), (32%), and (25.8%) for the phenotype of 
B, O, and A phenotype, respectively. Whereas the minority of con-
tributors were obtained in (9.2%) represented by AB phenotypes. 
Other report performed by Paromita, observed that the distribution 
of “B blood group” was the greatest followed by “O blood group” 
[34]. Also other study in Makkah City/Saudi Arabia was showed 
the same results of the current study [9]. As well as, other studies 
had been shown the same results [35,36]. On the other hand, other 
studies disagreed with current study, they showed the distribution 
of O-A-B system as (O > A > B > AB) [13]. Mondal, study also con-
ducted that the “O blood group” was more prevalence, while the 
“AB blood group” was less prevalence [37]. An O-A-B system distri-
bution was demonstrated by Mazumdar as (O > A > B > AB) [38]. 
Another report done by Rania., et al. was achieved that the distribu-
tion of O-A-B system as (A > B > AB > O) [34].

Meanwhile, infectious activities were correlated to the effect of 
the microbes on molecules that articulated in the host cells, prob-
ably the O-A-B system carbohydrate antigens was evolved to origi-
nate a polymorphic outline in the mucous membrane. This is a vital 
to change potential receptors of viruses, bacteria, and etc. Hence, 
a variety of these antigens was correlated to the receptiveness or 
conflicted to the infectious diseases and this appear likewise sym-
bolizes a functional correlation between the O-A-B system and the 
immunity [39].

The current study showed that dental caries associated with 
“O blood group”, then in “AB blood group”, while “A blood group” 

documented with low caries, some study agreed with the current 
result that showed high caries tendency with “O blood group” [13]. 
Further study disagreed with the current study result, when the 
“A blood group” percentage of dental caries presented the highest 
value among students [13].

The current result was demonstrated a positive relation be-
tween Rh and “O blood group”, this coincided with the other study 
that showed the percentage of Rh system with “O blood group” was 
the highest value among students [13].

These findings further consolidate our opinion that yet the O-A-
B system was proven crucial in correspondence with various dis-
orders, it can quiet not be interrelated with diseases of dental like 
dental caries in a minor number of patients. Large epidemiological 
trials were required to realize the correspondence between the O-
A-B system and dental disease, chiefly in the occurrence of dental 
caries. This study agreed with previous study by Mazumdar et.al. 
in 2014 which showed that there was no correspondence between 
the O-A-B system and dental caries [35,40].

The Conclusion
The exhibit investigation exposed a strong correspondence be-

tween the dental caries and the positive correlation between Rh 
and the “O blood group”. Finally, there was no important relation-
ship between the DMFT score index and dental caries (p > 0.05).
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