
The first human blood group, that is, the ABO 
system discovered by Landsteiner,1 is the most 
commonly used blood system although many 
blood systems have been identified so far.  The 
discovery of ABO system and findings of red cell 
agglutination in serum and recognition of blood 
groups laid the scientific basis for safe practice of 
blood transfusion.2 The other important blood sys-
tems are the Rhesus (Rh) and the MN system. ABO 

and Rh systems have major clinical significance 
and they are determined by the nature of different 
proteins present on the surface of red blood cells. 
The antigens of the ABO system are an integral 
part of the red cell membrane and they are also 
found in plasma and other body fluids.

All human populations share the same blood 
systems, although they differ in the frequencies of 
specific types. The distribution patterns of ABO and 
Rh systems are complex around the world. Some 
variation may even occur in different areas within 
one small country.3  The blood group distribution 
also shows variety according to races.4 It was re-
ported that the group A has a wider distribution 
in Eskimos, the group B in Chinese and Indians, 
the group O, on the other hand, in American and 
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AbstrAct
Objectives: The purpose of the present study was to determine whether there was a relationship 

between periodontal diseases and ABO blood groups.
Methods:  This epidemiological study was carried out on 1351 subjects who were randomly se-

lected from individuals referred to the Faculty of Dentistry clinics for periodontal treatment or for 
other reasons regarding dental health. The study based on periodontal condition, blood group, and 
medical history. The subjects were divided into three groups as those with gingivitis, periodontitis, 
and the healthy ones. The effects of blood subgroups on periodontal health, gingivitis and periodon-
titis were investigated separately. 

Results: A relatively higher percentage of A group patients was found in gingivitis group and 
relatively higher percentage of O group patients was found in periodontitis group. A significant rela-
tionship was also determined between Rh factor and gingivitis. 

Conclusions: ABO blood subgroups and Rh factor may constitute a risk factor on the development 
of periodontal disease. However, long-term studies are needed to make a more comprehensive as-
sessment of the effects of ABO group on periodontal diseases. (Eur J Dent 2007;1:139-143)
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Canadian Indians and Czechoslovakians and those 
living in Kenya.4 According to statistical distribu-
tion of the ABO blood types in the Turkey, 42.5% 
had type A and 33.7% had type O and 15.8% had 
type B, and 8.0% had type AB blood.5

When the rate of Rh+ is considered, it was re-
ported to be about 85% in all the population. How-
ever, varying percentages were reported  in vari-
ous countries of the world (Kenya 96%, India 99%, 
Iran 90%, Turkey 87%).4   

ABO blood groups are the most investigated 
erythrocyte antigen system, and owing to ease of 
identifying their phenotypes, they have been used 
as genetic markers in studies of their associations 
with various diseases.6,7 Studies from the 1950s 
demonstrated that blood group O is associated 
with duodenal ulcer disease, while gastric ulcer 
and gastric carcinoma are associated with blood 
group A.8

During the last few decades, several reports 
have suggested that ABO blood groups, in particu-
lar non-O blood groups, are associated with the 
risk of ischemic heart disease and of developing 
severe manifestations of atherosclerosis.9-12 Re-
sults from the Farmingham  study13 and several 
other reports indicated that the incidence of isch-
emic heart disease might be higher in subjects of 
blood group A or its subgroups.  Stakisaitis10 found 
that the blood group B might be related to coro-
nary atherosclerosis in Lithuanian women. In ap-
parent contradiction, Michell14 showed that towns 
with a higher prevalence of blood group O had 
higher rates of cardiovascular mortality.

Although several studies have been carried 
out to investigate relationships between the ABO 
blood groups and the incidence of certain dis-
eases in medicine, little investigation has been 
made to explore the relationships between ABO 
blood groups and the incidence of oral and den-
tal diseases.  Aitchison and Carmichael15 studied 
the distribution of blood groups within two groups, 
one of whom were the random patients attend-
ing the dental hospital and the other consisting of 
cases with rampant caries. Barros and Witkop16, 
on a large group of Chileans, found no associa-
tion between the D.M.F scores for caries and ABO 
Blood groups.  

It is well known that periodontal diseases have 
high incidence in population.17 Although bacterial 
plaque is considered the primary extrinsic etiolog-

ic agent in periodontal diseases,17,18 our purpose 
in this study was to describe whether there is a 
relationship between ABO blood groups and peri-
odontal diseases in a group of Turkish people who 
have same social and economic conditions. 

MAtErIALs And MEtHods
The present investigation was carried out on 

1351 subjects, 647 male and 704 female, aged 
17 to 63. Subjects were selected from among pa-
tients who were referred to the clinics of Faculty 
of Dentistry at Atatürk University for periodontal 
treatment and for other dental health reasons. 
Certain criteria were followed in order to bring 
forward ABO blood groups of individuals included 
in the research. It was demanded according to the 
selection criteria that: 

1. All subjects had at least 20 teeth and had 
received no periodontal treatment or antibiotic-
related therapy for medical or dental reasons 3 
month prior to the study. 

2. They had no history of systemic disease such 
as diabetes, leukemia, metabolic bone disease or 
epilepsy. 

3. They were non smokers. 
4. They had similar socio-economic status. 
5. The gingivitis subjects displayed less than 3 

mm of attachment loss, periodontal pockets depth 
less than 3 mm, no radiographic bone loss but 
displayed gingivitis sign (Gingival bleeding, color, 
gingival contour, position and surface texture in 
the gingiva). Periodontitis subjects exhibited at 
least one site evidence of radiographic bone loss, 
attachment loss more than 3 mm, periodontal 
pockets depth more than 4 mm. Healthy subjects 
displayed less than 3 mm of attachment loss, peri-
odontal pockets depth less than 3 mm, no radio-
graphic bone loss and no gingivitis sign.

The clinical oral examination was carried out 
after the subject had been interviewed on behav-
ior and socioeconomic background. Having been 
informed about the method and purpose of the 
study, the patients were asked for their consent 
to participation. 

All the clinical measurements were made us-
ing a manual periodontal probe (Williams’ peri-
odontal probe) on the gingival area adjacent to 
the teeth in each patient. The subjects were ex-
amined clinically for the presence of plaque, gin-
gival bleeding, clinical attachment level, probing 
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pocket depth. According to index scores, subjects 
were divided into three groups: Group I consisted 
of 356 patients with healthy gingiva (188 females, 
168 Males); group II consisted of 441 patients with 
gingivitis (255 Females, 186 Males); and group III 
consisted of 554 patients with periodontitis (261 
Females, 293 Males). Group I consisted of the sub-
jects selected randomly from patients who applied 
to our faculty with reasons other than periodontal 
diseases such as orthodontic reasons and den-
tal caries. Then, the subjects in all three groups 
were referred to the Hematology Department at 
the Faculty of Medicine at Atatürk University for 
determination of ABO blood subgroup. Data were 
analyzed with Chi-Square test. A P value of .05 was 
considered significant for all statistical test con-
ducted.

rEsuLts
In the 1351 blood samples surveyed, A blood 

group (48.5%) and O blood group (30.3%) were 
more common, 89.9% had Factor Rh positive, and 
10.1% had Factor Rh negative. The data of a study4 
performed in Erzurum, representing the distribu-
tion of the blood subgroups among the general 
population and involving 10493 subjects, was used 
to control the homogeneity of the study group by 
taking into consideration the regional changes of 
ABO blood subgroup. When compared with the 
data obtained in the mentioned study, the blood 
group distribution in the present study was deter-
mined to indicate no significant change.

The results were compared with those of ran-
dom samples obtained from Ataturk University 

medical faculty blood donors.4 The blood group 
distribution within all the three groups in the pres-
ent study was determined to indicate no signifi-
cant change (P>.05).  The observation established 
the homogeneity and unbiased nature of the study 
group as well as pointing to the natural distribu-
tion that is likely to exist in a population.

Table 1 shows frequency distribution of the 
ABO blood groups in 1351 subjects and the com-
parative expected frequency distribution of the 
same blood groups obtained from 10493 controls. 
Table 2 shows frequency distribution of the ABO 
blood groups in 1351 patients with various grades 
of periodontal involvement. From the data, one 
finds a higher frequency at periodontal diseases 
in subjects with group A and O. There is a rela-
tively high percentage of blood group A patients 
(61.5%) in gingivitis and relatively high percentage 
of blood group O patients (41.5%) with periodonti-
tis (P<.05). 

The Rh factor distribution status was compared 
among the 1351 subjects in the study group  and 
the 10493 subjects in the control group,  no signifi-
cant difference was found regarding the distribu-
tion of Rh factor (P>.05).  It was also determined 
that  there was a relationship between Rh (+) fac-
tor and gingivitis in border line (P<.05).

dIscussIon 
Periodontal diseases, including gingivitis and 

periodontitis, are serious infections that, if left 
untreated, may lead to tooth loss.17 The principal 
cause of periodontal diseases is bacterial plaque. 
However, a wide range of background factors such 
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Table 1. Frequency of the ABO blood groups in general population and in study group.

 A B AB O Rh+ Rh-

  N % % % % % %

General Population 10493 46 14.5 7.2 32.3 87 13

Study Group 1351 48.5 14.3 6.9 30.3 89.9 10.1

Table 2. Frequency of the ABO Blood groups in study group. 

 A B AB O Rh+ Rh-

   n % % % % % %

Study Group (Total) 1351 48.5 14.3 6.9 30.3 89.9 10.1

Group I (Healthy) 356 48.1 14.1 7 30.8 91 9

Group II (Gingivitis) 441 61.5 7.7 4.7 26.1 83.4 16.6

Group III (Periodontitis) 554 38 14.7 5.9 41.4 90.4 9.6
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as age, sex, education, place of residence, oral hy-
giene habits, socio-economic status, genetic char-
acteristics and smoking habits have been identified 
as risk factors for the occurrence of periodontal 
diseases.17-19

It is known that ABO blood types indicate dif-
ferences in terms of their proportion according to 
races.4 It is also known that periodontal diseas-
es show proportional differences in distribution 
among races. When this point is taken into con-
sideration, the question arises whether or not the 
proportion of ABO blood subgroup distribution is 
effective on the proportion of distribution of peri-
odontal disease in various societies. Surprisingly, 
little investigation has been made to explore the 
ABO blood groups and the incidence of oral and 
dental diseases. In the earliest investigation on 
this matter, Suk20 suggested that particular blood 
groups and a tendency towards caries might be 
constitutional characters and they were not par-
ticularly related to race, though the O group and 
good teeth were less common in civilized people 
than in primitive races. Suk’s investigation was 
followed by a study carried out by Aitchison and 
Carmichael,15 which revealed a relationship be-
tween the patient’s susceptibility to caries and his 
blood group.

In a study carried out by Arowojolu et al,21 it 
was stated that there was a relationship between 
juvenile and non-juvenile periodontitis and hemo-
globin type A. The influence of ABO blood types on 
the risk of developing oral diseases has been the 
subject of discussion. Some authors22,23 claimed 
that, ABO blood types constituted an increased 
risk for the development of oral diseases whereas 
a small group of researchers failed to find this in-
creased risk.24 Above mentioned studies provided 
preliminary data concerning the associations be-
tween ABO blood groups and periodontal diseas-
es.  The present study researched the relationship 
between ABO blood subgroups and periodontal 
diseases in the light of the above data.

In this study, it was determined that there was 
a relatively higher percentage of A blood group 
in patients with gingivitis and a relatively higher 
percentage of O blood group in patients with peri-
odontitis. Similarly, Gawrzewska22 found indi-
viduals of blood group O to have greater severity 
of periodontal diseases, but individuals of blood 
group A to have greater resistance to periodontal 

diseases. Suk20 found that ABO blood types had an 
increased effect on the risk for the development 
of oral diseases.  Pradhan et al23 also found sig-
nificant differences when ABO blood groups were 
related to four grades of periodontal involvement. 
In one early investigation, O’Rark and Lyschon25 
found a statistical significance regarding the re-
lation between M.N. blood groups and caries his-
tory. On the contrary, Barros and Witkop16 stated 
that there were no significant differences between 
subjects with or without periodontal diseases re-
garding ABO blood group.  

Upon comparison of the Rh factor distribu-
tion status between the 1351 subjects in the study 
group and the 10493 subjects in the control group,  
no significant difference was found regarding the 
distribution of Rh factor (P>.05).  A significant re-
lationship between Rh (+) factor and gingivitis was 
determined (P<.05).

concLusIons
Consequently, significant relations were deter-

mined between ABO blood types and periodontal 
condition, and Rh Factor and gingivitis. Consider-
ing the results of our study, it can be concluded 
that ABO blood subgroups and Rh factor could 
constitute a risk factor on the development of peri-
odontal disease. However, long-term studies are 
needed to make a more comprehensive assess-
ment of the effects of ABO group on periodontal 
diseases.
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