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ABSTRACT

Background: Gingivitis and periodontitis cause significant damage to soft tissues and structures
like periodontal ligament and alveolar bone. There is very high prevalence of obesity, diabetes,
gingivitis, and periodontitis in Saudi adult population.

Aim of this study: Currently we are investigating the prevalence of gingivitis and chronic
periodontitis in Saudi adult male diabetic population, and its consequences on oral health;
additionally we analyzed any possible differences in the distribution of ABO and Rh (D) blood
groups between adult male gingivitis and periodontitis patients.

Methods: Extensive oral exams were performed by dental interns on a total of 1000 randomly
selected adult male subjects to record their blood type. Their oral cavities were thoroughly
examined for presence of dental carries, gingivitis, periodontitis, tooth decay and, or tooth loss.
Data was carefully recorded and statically analyzed using Z calculator.

Results: Gingivitis was more prevalent and statistically significantly higher in A" blood group as
compared to periodontitis (p < .01). In contrast there was significantly lower distribution of AB"
blood groups among male gingivitis patients in comparison to periodontitis patients at (p < .01).

Although there was no significant change in distribution of B" or O" blood groups between male
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gingivitis and periodontitis patients, there was still a statistically significant increase in
distribution of O blood groups in male periodontitis patients as compared to non-O blood group
distribution. Overall there was a significant increase in Rh' individuals and significant
corresponding reduction in Rh™ individuals in male gingivitis patients as compared to male
periodontitis patients at p <.01.

Conclusions: There are statistically significant differences in ABO blood group distributions
between the male gingivitis and male periodontitis patients.

Key words: ABO and Rh blood groups, diabetes mellitus (T2DM), HbA1c¢, Obesity,

gingivitis, periodontitis

INTRODUCTION

It has been previously shown that there is
high prevalence of diabetes in Saudi adult
population (Farshori et al 2016, 2017,
Alotaibi et al 2017). We also know that
uncontrolled blood sugar levels (diabetes)
may lead to gum disease because diabetic
patients are more likely to get gum infection
due to reduce blood supply to the gum tissue.
According to international diabetes federation
(IDF) of Middle East and North Africa
(MENA) region, there are 35 million adults
who are living with diabetes in MENA
region with the regional prevalence of 9.2%.
According to IDF-MENA in 2017 in Saudi
Arabia, (one of the 19 members) with a
population of 20,770,000 there were 3.852,000
cases of diabetes showing prevalence of
18.5% (IDF diabetes atlas 8th edition, 2017).
These statistics suggests that there is more
than double prevalence of diabetes in Saudi
Arabia.

There is high prevalence of

periodontal disease in Saudi school children '
and the adult population * If not treated it
could lead to severe damage to the
periodontium. We previously showed a
possible association between diabetes and the
inheritance of blood groups in male and
female diabetic (Farshori et al 2016, 2017)
and male and female myocardial infarction
patients of Hail region of Saudi Arabia
(Farshori et.al 2017, 2018). Additionally.seve-
ral.studies.have.shown.association.of. ABO

blood groups and the prevalence of gingivitis
and chronic periodontitis (Demir et al, 2007,
Ghamadi 2009, Koregol et al 2010) however
the results have not been very consistent.
According to Demir et al and Koregol et al,
gingivitis was more prevalent among A
blood group patients and relatively high
percentage of O blood type was found among
the.periodontitis.patients. According to anoth-

er small study, the severity of chronic periodo-

I9BPAS, July, 2019, 8(7)

1231



Mohammad Parvaiz Farshori et al

Research Article

ntitis was more prevalent among patients
with blood groups B (Ghamadi, 2009),
however long-term studies with larger size
were recommended by the authors to confirm
their findings. According to yet another study
(Gautam et al, 2017) there was greater
prevalence of gingivitis among O blood
group and periodontitis was more prevalent
with blood group B. Additionally this study
found high prevalence of gingivitis and
periodontitis among the Rhesus positive
group. Since the results of these studies have
been inconsistent at best, we decided to study
the correlation between the inheritance of
ABO and Rh blood groups and the
prevalence of gingivitis and periodontitis in
Saudi adult male population. We also
decided to do a comparative analysis of ABO
and Rh blood group distribution between
gingivitis and periodontitis Saudi adult
patients.

Aim of the study

The major goal of this study was to determine
if there was any relationship between the onset
of gingivitis or periodontitis and inheritance of
ABO and Rh blood groups in Saudi adult pop-
ulation. Additionally we also compared the di-
fferences in ABO and Rh blood group distr-
ibutions between adult male gingivitis patients

and the periodontitis patients.

METHODS

For quantifying the tooth decay and the tooth
loss associated with the periodontal disease
oral exams were performed by 5" and 6"
year male and female dental students and
interns under the close supervision of trained
faculty member on randomly selected 200
male control non diabetic subjects (age range
17-68 years, mean age 31.31 years) and 100
type 2 diabetes male and female patients (age
range 13-90 years, mean age 52.91 years).
Special attention was paid to dental carries,
gingivitis, periodontitis, and tooth decay and
or tooth loss. Data was carefully recorded
and analyzed.

For the next phase of ABO blood group
studies, we selected 791 adult male subjects
who registered at various dental clinics in
Hail for their dental exams. With their oral
and written consent, we enquired about their
general health such as if they had weight gain
recently, if they or any one in their family
was diabetic, their smoking habits before
performing a general oral survey on them.
Data collection was initiated through a
preprepared questionnaire along with the
thoroughly conducted periodontal exams on
every subject.

The oral cavity examination of these subjects
was performed by dental interns under close

supervision of clinical supervisors in the
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College of Dentistry clinic at University of
Hail and a few examinations were performed
as out clinic exams. Initial gingivitis diagnosis
was made by asking patients if they had
bleeding gums while they brushed their teeth
as well as the extent of the bleeding. If they
responded in positive then a thorough oral
cavity exam was performed and their gums
were checked for any indication of a swollen
gingiva, swollen marginal gingiva, inflamed
red gingiva, bad breathe and tender gingiva
before diagnosing gingivitis. Diagnosis of
periodontitis was only made after finding any
gingival recession, loose attachment, mobile
teeth, spaces between the teeth, or for any
furcation involvement and the loose interdental
papilla, ABO blood group data was collected
and analyzed. Images of their oral cavity
were taken only after receiving their verbal
and written consent. These examinations for
our first survey were performed between,
August 2015 through December 2016 and the
examinations of our second survey were
performed between October 18, 2018 through
November 20" 2018.

RESULTS

Prevalence of gingivitis and periodontitis
in Saudi adult male population:

There is high prevalence of diabetes in Saudi
population. In this cross sectional study we

wanted to study the prevalence of gingivitis

and periodontitis among the adult diabetic
subjects in comparison to non diabetic
subjects. In control subjects, age range 17- 68
years (mean age 31.3 years) we found 63%
subjects to be positive for gingivitis and 37%
had more serious periodontitis (Table 1). It
was difficult to find subjects without gingivitis or
periodontitis.

In contrast we found only 35% of the
diabetic patients to have gingivitis and 65%
of these subjects had more serious condition
the periodontitis (Table 2). Statistical analysis
of this data using the Z calculator for two
population proportions showed a significant
difference in the prevalence of gingivitis
between the control and the diabetic patients
at p <0.01. The Z- score was -4.56 and the p-
value was < .00001. The prevalence of gingivitis
was statistically significantly higher in randomly
selected controls as compared to the diabetic
patients. Patients with early gingivitis, showed
moderate to high plaque accumulation, swelling
gingiva and bleeding upon periodontal
probing (Figure la and b).

We found significantly higher incidences of
serious chronic periodontitis among diabetic
patients in comparison to the controls (Table
2). The Z value was -4.58 at P <0.01. We
also found a significant increase in tooth loss
in diabetic male patients as compared to the
randomly selected non diabetic subjects at p

< 0.01 (Table 2, Figures 2a and b). These results
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clearly show a statistically significant
increase in the cases of chronic periodontitis
and a significant increase in tooth loss among
the diabetic periodontitis positive patients as
compared to our control subjects.

Comparison of incisors, canine, premolars
or molar tooth loss between the non-
diabetic controls and the diabetic patients:
Since, our community survey revealed a
significant tooth loss among the diabetic
male patients in comparison to the randomly
selected control group (Table 1, 2), next we
compared the percentage of subjects with full
intact teeth, partial or complete edentulism.
Our results show 47.5 % controls to have
partial edentulous as compared to the 73%
among the diabetics (Figure 3 black
arrowhead). Additionally we found 52.5% of
control subjects with all intact teeth as
compared to only 27% among the diabetic
patients (Figure 3 red arrowhead). When
compared with control group our results
show a significant reduction in presence of
hundred percent intact teeth among the
diabetics. The Z value was -4.566 at p
<00026 (Figure 2). In control subjects a total
of 20.05% teeth were lost as compared to
66.2% teeth loss among the diabetic
population (Figure 3 blue arrowhead). We
did not find complete edentulous in any of

our subjects of this survey.

Next we analyzed the tooth loss in each
category (incisors, canine, premolar, molars)
among controls and compared it with
diabetic group. We found a similar pattern of
dramatic increase in tooth loss among the
diabetics. As expected there was more than
threefold increase in total tooth loss among
diabetic patients (66.2%) as compared to the
controls ((20.05%), (blue arrowhead, Figure
3). When we analyzed each group of teeth
separately we found 3.5% incisors were lost
among controls as compared to the 14.36%
incisor loss among the diabetic patients.
Similarly in controls only 2.8% of canines
were lost as compared to 11.24% lost among
the diabetics. Likewise, 5.71% premolars
were lost in control group and 18.1% were
lost among the diabetics. This pattern of
significant increase in tooth loss among
diabetics continued with molars also. While
8.04% molars were lost among controls, we
found 22.5% of molars loss among diabetic
patients (Figure 4). Overall among control
and diabetics molars were lost in
significantly higher percentage as compared
to other group of teeth.

Distribution of O verses Non-O blood
groups in male gingivitis and male
periodontitis patients

In our second survey of 709 male subjects

with gingivitis or periodontitis, we analyzed
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the ABO and the Rh (Antigen D) blood
group distribution to determine if there was
any possible association between the
inheritance of blood groups and onset of the
gum disease as well as to see if there were
any specific differences in the ABO and Rh
blood group distributions between male
gingivitis and male periodontitis patients. For
blood group distribution studies we had a
total of 507 male gingivitis patients and a
total of 202 male periodontitis patients. First
we compared our data as O versus non-O
blood group (A, B. AB) prevalence among
gingivitis and periodontitis patients. Our data
analysis on gingivitis patients showed no
significant difference between the O versus
non-O blood group distribution. The data was
not significant at the p < 0. 05. The Z value
was 0.1884 and the p value was .8493.
Similarly there was no major difference
between the distributions of O blood groups
in gingivitis versus periodontitis patients at
p<0.01, likewise there was no significant
difference in the distribution of non-O blood
groups between male gingivitis and male
periodontitis patients at p < 01. However
when we compared the distribution of O
versus non-O blood groups in the male
periodontitis patients, we found O blood
group distribution to be statistically
significantly higher (56.4%) as compared to

non-O blood group distribution (43.5%),
(Figure 5). The p value was 0.096 at (p <O01).
Therefore, our results show a statistically
significant increase in the distribution of O
blood groups (56.4%) and a significant
reduction in the distribution of non-O blood
group (43.56%) in male periodontitis patients
as compared to their comparative distribution
in male gingivitis patients (Figure 5).
Distribution of ABO blood groups in male
gingivitis and male periodontitis patients
Since we saw a statistically significant
increase in the distribution of O blood groups
in periodontitis male patients, as compared to
non-O blood group distribution and a
dramatic but not statistically significant rise
in non-O blood groups among gingivitis
patients (49.70%) as compared to the non-O
blood group distribution in the periodontitis
patients (43.56%) (Figure 5), we next analyzed
and compared the distributions of individual
blood groups between gingivitis and
periodontitis male patients. Out of 507 male
gingivitis patients and 202 male periodontitis
patients we found a significant increase in
prevalence of A blood groups among the
gingivitis patients (25.6%) as compared to
15.8% in the male periodontitis patients
(Figure 6, blue arrowhead). There was a
increase in

statistically significant

distribution of A blood type in male
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gingivitis patients as compared to the male
periodontitis patients at p < .01. Although,
the B blood group also showed a comparative
higher percentage of distribution among the
gingivitis patients however, it was not
significantly higher at p < .05 (Figure 6). The
p value was 0.105. In contrast the blood
group AB showed a statistically significant
reduction in prevalence among gingivitis
patients (4.5%) as compared to the periodontitis
male patients (13.36%). The results were
significant at p < .01 (Figure 6, red arrowhead)
Although like AB, O blood group also showed
a comparative increase in their distribution
among periodontitis patients as compared to
the gingivitis male patients, however it was
not statistically significant increase at p < .05
(Figure 6).

Distribution of ABO and Rh blood groups
in male gingivitis and male periodontitis
patients:

Since our results showed significant differences
in the ABO distribution patterns between the
male gingivitis and periodontitis patients,
next we looked at our results more closely in
terms of Rh" or Rh™ distribution among gingivitis
and periodontitis patients. Collectively we found
92.1% gingivitis patients to be Rh" as compared
to 83.66% Rh" individuals among periodontitis
patients (Figure 7). These results suggest a

significant increase in Rh" distribution among

the male gingivitis patients as compared to
the male periodontitis patients at p < .0l.
The p value was .00084 and Z value was -
3.34. Likewise we saw a statistically
significant increase in Rh™ individuals among
male periodontitis patients as compared to
the male gingivitis patients at p < .01. The p
value was .00084.

Since we saw a significant increase in Rh’
distribution among the male gingivitis patients as
compared to the male periodontitis patients at p <
.01, next we decided to analyze and compare our
data more closely in terms of ABO blood
group being Rh™ or Rh". Among the male
gingivitis patients 2.56% were found to be A
, 23.07% were A", 1.77% were B~ and
17.75% were B”. We found 0.6% to be AB’
and 3.9% were AB". 2.9% were O  and
47.33% were O'. Overall among gingivitis
patients 92.1% were Rh" and 7.8% were Rh".
When we compared the ABO blood group
distribution among the male periodontitis
patients we found 5.44 % to be A" and
10.39% to be A" (total 15.83% A blood
group); 0.49% were B™ and 13.86% were B"
(total 14.35% B blood group). 2.47%
subjects were found to be AB™ and 10.89%
were AB" (total 13.36% AB blood type). We
found 7.92% % to be O and 48.51% were O"
(total 56.43% O blood type). Overall 83.66%
were Rh" and 16.33% were Rh™ (Figure 7).
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Table 1: Control male profile

Number (n) Age Range Mean Age Gingivitis (%) Periodontitis (%) | Total Tooth Loss

200 17-68 years 31.31 years 63 % 37 % 20.05%

Table 2: Diabetic patient profile

Number (n) Age Range Mean Age Gingivitis Periodontitis ToothHbAlcloss

100 13-90 years 52.91 years 35% 65 % 66.2%7.2 mM/L

Figure 1: A) 18 years old male patient with O blood group non-smoker, diagnosed with early gingivitis which has plaque
accumulation, swelling gingiva and bleeding on periodontal probing. B) A 25 years old male patient with O* blood group,
non-smoker diagnosed with late stage of gingivitis showing more plaque accumulation than early stage, swelling gingiva
and redness more prominent with bleeding upon brushing and periodontal probing

v B
\ :_Ja,‘*

= o | | A
Figure 2: A) A 34 year old male diabetic smoker, showing severe tooth mobility, also showing recession of gingiva due to
severe inflammation and diabetes. Soften edematous gingiva with periodontitis. Decay of teeth. Xerostomia or dry mouth
may be responsible for producing cavities and severe tooth decay. B) A 51 year old male with severe periodontitis who is
diabetic and heavy smoker. Note the loss of most of the upper teeth except numbers 11, 12, 14, 16, 21, 22, 26.
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Overview of partial or complete edentulism in diabetic versus

80
70
60

non diabetic subjects

50
40
30
20
10
0
‘0\9 o \‘0\ o &‘e\ o & o
& 5 N N N
N Y @ [l Y @
(@) » Q Q¥ JF
23 & X &
R @ © ¥ & W
o% S X X Q\ o> 05 X
& & R S O
» & oY & & N
N P F & EVEIFN
Y & &F L <P & (&
\° S RN & ole S
& & Yoo e & sl
S & &
DLl (@ s

Figure 3: Percentage of subjects with partial edentulous (black arrowhead) or all teeth intact (red arrowhead) in control (blue bars)
versus diabetic patients (red bars). Note a significant increase in percentage of diabetic patients with partial edentulous (red bar) as
compared to the control subjects (blue bars, black arrowhead), and a corresponding significant decrease in percentage of diabetic
patients with full intact teeth (red arrowhead and red bar) when compared with the control subjects (blue bar) and an overall percentage
of total or combine tooth loss of 20.05% (blue arrowhead) among the control population (blue bars) versus 66.2% among the diabetic
patients (red bars). Again note a significant increase in total tooth loss among the diabetics as compared to the controls (blue arrow
head). In this survey we found no complete edentulous

Percent tooth loss in controls versus diabetic subjects

25

20

15

10

Figure 4: Percent tooth loss in controls versus diabetic subjects: A significant increase in loss of incisors, canines,
premolars and molars among diabetics (red bars) as compared to the control subjects (blue bars)
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Distribution of O and non-O blood groups in gingivitis versus
periodontitis male patients

60 56.43 %

50.29%  49.70%
50
40
30
20
10
0
O vs non O in gingivitis O vsnon O in
male patients periodontitis male
patients

H Total O blood group distribution H Total non O blood group distribution

Figure 5: Distribution of O and non-O blood groups in gingivitis versus periodontitis male patients: Statistically there is
no significant difference between the O (50.3%) versus non-O blood group (49.7%) distribution among male gingivitis
patients. The results are not significant at p < 0. 01or at, p value of < 0. 05. However, there is statistically significant
increase in the distribution of O blood groups (56.43%) in male periodontitis patients as compared to their non-O blood
group distribution (43.56%). The results are significant at p <0. 01
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Figure 6: Percent ABO distribution among gingivitis versus periodontitis patients: We had 507 male gingivitis
patients and 202 male periodontitis patients. We found 25.36% gingivitis patients to have A, blood type while only
15.83% male periodontitis patients were A blood type. Gingivitis was highly prevalent and statistically significantly
higher in A blood group (blue arrowhead) as compared to the periodontitis (p < .01). However among male
periodontitis patients AB blood group distribution was significantly higher (red arrowhead) as compared to the
gingivitis patients (p <.01). Although as compared to gingivitis patients O blood group distribution was
comparatively higher among male periodontitis patients however the increase was not significant at (p <.05)
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Comparative distribution of ABO and Rh antigens in male gingivitis versus

male periodontitis patients 92.1% 83.66%
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Figure 7: Comparative distribution of ABO and Rh antigens in male gingivitis versus male periodontitis patients: Total male
gingivitis patients 507 and total male periodontitis patients 202. More than 23% patients were gingivitis positive in A" (blue bars)
while only 10.3% male periodontitis patients were A" (red bars). Gingivitis was highly prevalent and statistically significantly
higher in A* blood group (blue arrowhead) as compared to the periodontitis (p <.001). The Z value was 3.8494 at p <.00012. In
contrast we found 10.89% male AB" with periodontitis as compared to 3.9% AB" patients who were gingivitis positive (blue bars,
red arrow heads). Gingivitis was more prevalent and statistically significantly higher in A*blood group as compared to male

periodontitis patients (p <.001). The Z value was 3.849at p < .00012. Therefore we see significantly high distribution of A*blood
groups in male gingivitis patients and significantly lower distribution of AB* blood group among Saudi male gingivitis patients (blue
arrow heads) as compared to the male periodontitis patients at (p <.001). However as previously reported we did not find any
significant change in the distribution of blood group O between male gingivitis and periodontitis patients. Similarly, the Rh* blood
group showed statistically significantly higher percentage of expression among the gingivitis patients (blue arrowhead) as compared
to the periodontitis patients (p <.001). The Z value was 3.34 and the p value was p <.00084

DISCUSSIONS

In the current epidemiological study we
wanted to determine if there was any
association between acquiring gingivitis and
or periodontal diseases and the ABO blood
groups in Saudi adult male population. As
expected and as previously reported by us for
Saudi female adult population (Farshori et al,
2018) we found similar shockingly high
prevalence of gingivitis in Saudi adult male

population. It was rare to find any young

adult without gingivitis and or periodontitis
(Table T and II). Our findings were in
agreement with Al Qahtani et al 2017. If
gingivitis is not properly controlled it can
eventually lead to more serious periodontal
disease. Although majority of our control
non diabetic subjects had gingivitis (63%),
about 37% of our subjects had periodontitis,
a serious gum disease (Table 1). However
this situation was reversed among the

diabetic patients and 35% had gingivitis and

IBPAS, July, 2019, 8(7)

1240



Mohammad Parvaiz Farshori et al

Research Article

majority (65%) had the periodontitis (Table
2). We noticed a significant increase in the
percentage of partial edentulous and a
corresponding significant reduction in the
percentage of full intact teeth among diabetic
patients as compared to the control subjects.
We also found overall percentage of total or
combine tooth loss to be significantly higher
among the diabetics in comparisons to the
control population. Although we found
significant increase in partial edentulous
among the diabetics however in this survey
we found no complete edentulous (Figure 3).
As expected, there was a significant increase
in the loss of incisors, canines, premolars and
the molars among the diabetics as compared
to the control subjects (Figure 4). These
findings were in agreement with our
previously published reports on female adult
diabetic patients (Farshori et al 2018).

In our second survey, out of total 791 male
subjects, we found 589 adult males (74.46%)
to have early to late stages of gingivitis
(Figure la and b). The age range was
between 14 years to 34 years (mean age
23.95 years). Majority of patients with
gingivitis showed plaque accumulation,
gingival swelling and or bleeding on
periodontal probing (Figure la and b).
Gingivitis is the earliest stage of gum disease

and may be reversible by thorough

professional teeth cleaning and strict oral
hygiene control such as regular brushing and
flossing teeth. However if gingivitis is not
controlled it eventually leads to more serious
and  irreversible gum  disease  the
periodontitis, the major signs of which
include tooth inflammation. By the fourth
stage bacteria have most likely already
invaded the deeper gum tissues in between
the teeth and start damaging the teeth and the
bones thus causing loose teeth which are the
major cause of periodontitis. (Figure 2 a, b).
Since there is high prevalence of gingivitis
and periodontitis in Saudi population we next
decided to look at if there were any possible
differences in the distribution of ABO and
Rh antigens among the male gingivitis
patients as compared to the Saudi adult
periodontitis patients. Association between
various blood groups and periodontal disease
has been suggested due to various blood
group antigens might be working as receptors
for pathogens associated with periodontal
disease. (Pai et al 2012).

Several studies have shown correlation
between ABO blood groups and various
diseases such as diabetes (Fagherazzi et al
2015, Farshori et al 2016, 2017) cancer
(Zhang et al 2014) and cardiovascular
disease (Wazirali et al 2005, Zhang et al
2012, Biswas et al 2013, Sharif et al 2013,
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Chen et al 2016, Farshori et al 2017, 2018)
and to common oral disease such as
gingivitis and periodontitis (Demir et al,
2007, Ghamdi et al, 2009, Koregol et al
2010, Pai et al 2012, Vivek et al 2013,
Mortazvi et al 2015, Gautam et al 2017,
Mostafa et al 2019) ). Although these studies
suggest susceptibility of adult population
with certain blood types to periodontal
disease, however at best, the results have
been quite inconsistent.  For example,
according to some studies there was high
prevalence of gingivitis in A blood type
additionally  they  found  significant
relationship between the Rh factor and
prevalence of gingivitis and they found high
prevalence of periodontitis in blood group O
(Demir et al 2007, Koregol et al 2013).
However according to another study blood
type B was more prevalent among the
gingivitis patients and they saw no
relationship with ABO blood groups with
periodontitis (Mortazvi et al., (2015).

According to yet another study blood group
O was more prevalent among gingivitis
patients while they saw blood group B to be
more prevalent among periodontitis patients.
Although several studies found O blood
group to be highly prevalent among the
periodontitis patients (Koregol et al 2010,

Vivek et al 2010, Mostafa et al 2019)

however according to few studies blood type
B was more prevalent among periodontitis
patients (Kaslik et al 1971, Ghamdi et al
2009, Pai et al 2012). When we analyzed and
compared our results as O versus non-O
blood group distribution and made
comparison between the gingivitis and
periodontitis patients, we did not find any
significant difference between the O versus
the non-O blood group distribution among
the male gingivitis patients. The results were
not significant at p < 0. 05. But we did find
statistically significant increase in the
distribution of O blood groups among the
male periodontitis patients as compared to
their non-O blood group distribution. The
results were significant at p < 0. 01. Thus our
results suggest a statistically significant
increase in the prevalence of O blood group
as compared to non-O blood group among
the Saudi adult periodontitis patients (Figure
5). These results are in agreement with some
of the previously published studies (Demir et
al, 2007, Koregol et al, 2010, Vivek et al
2013 and are also in agreement with the
recently published study by Mostafa et al
2019). However our results are not in
agreement with other studies (Kaslick et al
1971, Pai et al 2012, and Gautam et al 2017).
These differences may be due to reported

difference in the ABO blood group
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distribution ~ frequencies in  different
geographical regions of the world and
between different ethnic groups within the
same region (Liu et al 2017).

Since there was a significant increase in the
distribution of O blood groups among the
male periodontitis patients, in comparison to
the non-O blood group distribution and since
we saw a dramatic but not statistically
significant increase in non-O blood groups
among the gingivitis patients as compared to
the non-O blood group distribution in the
periodontitis patients (Figure 5), we next
decided to analyze and compare the
distribution of individual blood groups
between the gingivitis and periodontitis male
patients (Figure 6). We found a significant
increase in the prevalence of A blood groups
among gingivitis patients as compared to the
male periodontitis patients. There was a
statistically significant increase in the
distribution of A blood type in male
gingivitis patients as compared to the male
periodontitis patients at p < .01 (Figure 6,
blue arrowhead).

Although, the B blood group also showed a
comparative higher percentage of distribution
among the gingivitis patients as has been
reported recently (Mortazvi et al 2015),

however, it was not significantly higher in

comparison to the male periodontitis patients

at p < .05 (Figure 6). The p value was .105
and was not significant. Interestingly we saw
a statistically significant reduction in the
prevalence of gingivitis in blood group AB
(4.5%) as compared to the periodontitis male
patients (13.36%). Therefore we saw a
significant increase in the distribution of AB
blood group among the male periodontitis
patients as compared to male gingivitis
patients. The results were significant at p <
.01 (Figure 6, red arrowhead) Even though
like AB blood group, O blood group also
showed a comparative rise in its distribution
among periodontitis patients as compared to
the gingivitis male patients, however it was
statistically not a significant increase at p
<.05 (Figure 6).

When we analyzed our results more
closely we found more than 23% patients
were gingivitis positive in A" (blue bars)
while only 10.39% of male periodontitis
patients were A" (red bars). Gingivitis was
highly = prevalent and  statistically
significantly higher in A" blood group as
compared to the periodontitis (p < .001).
The Z value was 3.894 at p < .00012. On
the other hand we found 10.89% male AB"
with periodontitis as compared to only
3.9% AB' patients who were gingivitis
positive (blue bars). Gingivitis was more

prevalent and statistically significantly
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higher in A" blood group as compared to
the periodontitis (p < .01). The Z value
was 3.85 and the p value is p <.00012. In
summary, we found significantly higher
distribution of A" in male gingivitis
patients and significantly lower
distribution of AB" blood groups among
the Saudi adult male gingivitis patients in
comparison to the male periodontitis
patients at (p < .01). Although we did not
find any significant change in the
distribution of O" blood group between
male gingivitis and periodontitis patients
however we did find a high prevalence of
blood group O versus the distribution of
non-O blood groups in male periodontitis
patients. We did not see such a difference
in O versus non-O blood group
distribution in gingivitis patients (Figure
5).

CONCLUSIONS

There was high prevalence of gingivitis in A
and B blood group as compared to
periodontitis patients; however prevalence of
B blood group was not statistically
significant. Among periodontitis patients AB
blood group distribution was significantly
higher as compared to the gingivitis patients.
Additionally O blood group had high

frequency of distribution as compared to

non-O blood groups in male periodontitis

patients. Therefore our results suggest that
the ABO blood groups and the Rh factor may
constitute a risk factor on the development of
gingivitis and periodontal disease among the
Saudi adult population, however, long term
studies with larger sample size are needed to
confirm these results.
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