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ABSTRACT:

Among the group of multifactorial pathologies that
are increasingly common and with high social importance
in human populations are hypertension and migraine. Cur-
rently, about 27% of the world’s adult population suffers
from hypertension and about 11.4% — from migraine.

Purpose: The aim of the present study is to investi-
gate hypertension and migraine frequency among repre-
sentatives of the reproductive population in Bulgaria and
to characterize the potential relationships between these
diseases and the factors of sex, age and ABO blood groups.

Material and methods: A total of 817 individuals
aged between 18 and 59 years are included in the study.
They voluntarily have filled out a questionnaire, giving
disease information (hypertension and migraine) after they
have been diagnosed by a physician. ABO-blood group af-
filiation has been determined in laboratory conditions by
a routine technique. The statistical analysis has been per-
formed using the IBM SPSS Statistics software package,
version 22.0

Results: Differences in the frequency of hyperten-
sion and migraine have been found depending on sex, age
and blood group of the individuals. It has been established
that in the majority of the analyzed individuals, both dis-
eases are simultaneously expressed.

Conclusions: The risk of hypertension is higher for
men and increases for both sexes over 44 years. The dis-
ease is more common among people in AB blood group.
The risk of migraine is greater for women and increases for
both sexes in the age group above 44 years. The disease is
more common among people with blood types A and AB.
Simultaneously appearance of both diseases is reported
with the highest frequency in the representatives with
blood group A, followed by those with blood group 0.
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INTRODUCTION:

The complex phenotypic characteristics are of par-
ticular interest to researchers due to the interactions be-
tween genotype and environmental factors. These complex
traits also include multifactorial diseases, which, due to the
genes involved in their control and the variety of associ-
ated factors, are characterized by a substantial polymor-
phism. Among the multifactorial pathologies, groups that
are increasingly more common in human populations are
high blood pressure [1] and migraine [2]. These diseases
are characterized by high social significance, and besides
genotype, they also depend on other factors, such as gen-
der, age, ethnicity, environmental pollution, harmful noises,
educational stress, working and home environments, body
weight, physical activity, eating and dietary habits,
behavior, harmful foods and drinks usage, smoking, hor-
mones, other medical conditions [3, 4, 5, 6].

The global importance of hypertension is increasing
due to the aging of the population and the increasing preva-
lence of obesity, which is expected to affect one third of the
world’s population by 2025. Hypertension is known to have
a significant impact on cardiovascular outcomes, resulting
in heart failure, and is also a high risk factor for myocardial
infarction, ischemic stroke, and other serious medical con-
ditions. As with many diseases, its prevalence increases with
age, rising from 27% in patients younger than 60 years up
to 74% in those older than 80 years. Approximately 65% of
men and 75% of women will develop hypertension by the
age of 70 years. Minding the rapid aging of the population,
the prevalence of hypertension can only be expected to in-
crease [7]. Globally, high blood pressure is estimated to cause
7.5 million deaths, which is about 12.8% of all deaths, ac-
cording to the WHO.

Migraine is a neurovascular disorder that affects
over 1 billion people worldwide or one in ten people. Its
prevalence is also increasing worldwide, and the related
disabilities have a number of negative and significant ef-
fects not only on those affected but also on their families,
colleagues, employers and society as a whole [8].

There have been identified seven genes located at dif-
ferent locations in the genome (1q31, 4q24, 6p12.2-21.1,
11q24, 14921.2-q22.3, 15q11-q13 and Xq24-28) that under-
lie the genetic predisposition to the disease [11]. Currently,
the multiple variants of migraine expression are associated
with variations in the genetic components and certain envi-
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ronmental factors, including stress, specific foods, specific
odors, hormones, medications, metabolic features, etc. [6].
According to some authors, one of the genetic markers re-
lated to the possibilities of the early detection of groups vul-
nerable to multifactorial diseases such as hypertension and
migraine is the ABO blood group pattern [12]. In this aspect,
there is some evidence of increased cardiovascular risk lev-
els among representatives of different ABO blood groups,
who are bounded by geographical location and ethnicity,
but there is insufficient data on the relationship between
these markers and migraine. According to Wang and Wang,
2021 [13], hypertension and migraine often occur together.

This study focuses on analyzing the incidence of
hypertension and migraine among representatives of a re-
productive population in Bulgaria and aims to character-
ize potential dependencies between these diseases and the
factors of sex, age and ABO blood group affiliation.

MATERIAL AND METHODS:

The present study was conducted in the period be-
tween 2017 and 2021 among a total of 817 subjects (30.2%
male and 69.8% women) aged between 18 and 59, divided
into two age categories — up to and over 44 years. The in-
dividuals included in the study, all of Bulgarian ethnic ori-
gin, living on the territory of the Plovdiv region, Southern
Bulgaria, have voluntarily filled out a questionnaire pre-
pared in accordance with the objectives of the study, in
which they designated the presence of diseases from the
selected groups (multifactorial, with genetic predisposi-
tion), after their diagnosis by a specialist physician.

ABO-blood group affiliation has been determined in
laboratory conditions by a routine technique and the use
of test serums on the principle of isohemagglutination —
Moss method or has been accepted directly by an official
document provided by a clinical laboratory. The statisti-
cal analysis has performed by using of IBM SPSS Statis-
tics software package, version 22.0.

RESULTS:
The data on the established incidence of diseases
among the group studied are presented in Fig. 1.

Fig. 1. Incidence of hypertension (a) and migraine
(b) in the Plovdiv Region sample; N — number of individu-
als; % — percentage
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From the results presented, it is clear that among the
persons studied, 8.4% provided information on the pres-
ence of high blood pressure and 10.1% — on the presence
of migraine. Study data indicates that 11.8% of men and
7.8% of women enrolled in the study suffer from hyperten-
sion (p = 0.026) and that migraine is manifested in 11.4%
of women and in 7.1% of men (Table 1). Additionally, it
can be found that joint manifestation of the two diseases
is more common in representatives of the female sex
(71.5%) — p > 0.05.

Hypertension and migraine manifestation has also
been analyzed based on the age characteristics of the indi-
viduals. The age characterization of both diseases has been
considered in two categories — up to 44 and over 44 years,
in accordance with WHO [14]. The results demonstrate that
7.3% of men and 4.1% of women in the group up to 44
years have evidence of elevated blood pressure and that
among the group over 44 years, hypertension has been re-
ported in 21.8% of women and 37.1% of men. In both age
groups, in terms of both sexes, the difference found is sta-
tistically significant at 90% confidence (p = 0.099 and p =
0.082, respectively) — Table 2.

Table 3 presents data on the age distribution found
among the representatives of both sexes in relation to mi-
graine expression. The results obtained indicate that 10.7%
of women and 6.8% of men up to the age of 44 (p =0.124),
and 14.9% of women and 8.6% of men over the age of 44
(p = 0.226) suffer from migraine.

Table 4 provides data on the occurrence of the dis-
eases studied and their percentage distribution according
to the ABO blood group affiliation of the individuals en-
rolled in the study. The established differences are with-
out distinct statistical significance (p > 0.1), but neverthe-
less, it is possible to characterize some trends.
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Table 1. Hypertension and migraine — sex distribution: N — number of individuals; % — percentage; (+) presence
of disease; (-) absence of disease

Sex N Hypertension Migraine
% + - Total + - Total
N 27 201 228 16 210 226
Male
% 11.8 88.2 100.0 7.1 92.9 100.0
. | N 38 507 545 62 483 545
emaie % 7.0 93.0 100.0 11.4 88.6 100.0
N 65 708 773 78 693 771
Total
% 8.4 91.6 100.0 10.1 89.9 100.0

Table 2. Hypertension — age distribution among the representatives of both sexes: N — number of individuals; %
— percentage; (+) presence of disease; (-) absence of disease

N Hypertension
Age groups Sex Total
% + -
N 14 179 193
Male % 73 92.7 100.0
N 19 439 458
Up to 44 years Female % 4.1 95.9 100.0
N 33 618 651
Total % 5.1 94.9 100.0
N 13 22 35
Male % 37.1 62.9 100.0
N 19 68 87
Over 44 years Female % 21.8 78.2 100.0
N 32 90 122
Total % 26.2 73.8 100.0

Table 3. Migraine — age distribution among the representatives of both sexes: N — number of individuals; % —
percentage; (+) presence of disease; (-) absence of disease

NY% Migraine

Age groups Sex + . Total
N 13 178 191

Male % 6.8 93.2 100.0
N 49 409 458

Up to 44 years Female % 107 893 100.0
N 62 587 649

Total % 9.6 90.4 100.0
N 3 32 35

Male % 8.6 91.4 100.0
N 13 74 87

Over 44 years Female % 14.9 85.1 100.0
N 16 106 122

Total % 13.1 86.9 100.0
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Table 4. Hypertension and migraine — distribution, depending on ABO blood group affiliation: N — number of
individuals; % — percentage; (+) presence of disease; (-) absence of disease

Blood group N Hypertension Migraine
type % + - Total + - Total
N 25 190 215 25 190 215
0 % 11.6 88.4 100.0 11.6 88.4 100.0
N 27 233 260 32 228 260
A % 10.4 89.6 100.0 12.3 87.7 100.0
N 11 118 129 7 121 128
B % 8.5 91.5 100.0 5.5 94.5 100.0
N 13 86 99 12 87 99
AB % 13.1 86.9 100.0 12.1 87.9 100.0
N 76 627 703 76 626 702
Total
% 10.8 89.2 100.0 10.8 89.2 100.0

As could be seen from the data presented in Table
4, the highest proportion of people suffering from hyper-
tension is reported among persons with blood group AB
(13.1%), and the lowest — among those with blood group
B (8.5%). Among migraine sufferers, the largest share is for
those with blood groups A (12.3%) and AB (12.1%) and
the smallest — for individuals with blood group B (5.5%).

Table 5. Co-expression of hypertension and migraine,

Among the studied individuals, a large proportion
reports simultaneously a manifestation of both diseases —
Table 5. When monitoring this circumstance depending
on the blood group affiliation, it could be noted that co-
manifestation is most common in people with blood
group A (36.6%) and rarest — in those with AB blood group
(p>0.1).

depending on ABO blood group affiliation

ABO blood group

Hypertension and migraine 0 A B AB Total

N 45 55 18 24 142

Absence % 31.7 38.7 12.7 16.9 100.0

N 170 205 110 75 560

Presence % 30.4 36.6 19.6 13.4 100.0

N 215 260 128 99 702

Total % 30.7 37.0 18.2 14.1 100.0
DISCUSSION: it is reported that hypertension has a higher incidence
Hypertension among the male representatives compared to the female

Studies show that high blood pressure results from
the complex action of genetic, environmental and
behavioral components, and a healthy lifestyle can sig-
nificantly reduce the risk of its occurrence [1,5]. Genetic
factors, sex, age and ethnicity have been identified as non-
modifiable risk factors for monogenic and polygenic hy-
pertension [15]. The results obtained in the present study
showed a lower percentage of people suffering from hy-
pertension within the study sample (8.4%) compared to
the average values of 27% for the general population in
subjects under 60 [7]. Oliveros et al. (2020) [7] and Kauko
et al. (2021) [16] analyze how sex differences can affect
the risk of developing hypertension. Based on the ob-
tained results, they discuss that the sex factor is more sig-
nificant in women than in men in the process of disease
development. However, the results of our research do not
support the quoted data. In the studied Bulgarian sample,
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(11.8% and 7.8%, respectively), where the difference
found is statistically significant (p = 0.026) — Table 1.

Regarding age as a factor affecting hypertension
expression, our results are consistent with the findings of
other authors that demonstrate the disease is most com-
mon in people over 40 years and its incidence increases
with advancing age [7]. Our results also confirm the opin-
ion of Kauko et al. (2021) [16] that men tend to develop
hypertension at a younger age. When examining the re-
lationship between the disease and blood groups, as al-
ready noted, the largest proportion of suffering from hy-
pertension is recorded among persons with blood group
AB (13.1%) and the smallest - among those with blood
group B (8.5%).

Comparisons of these results with those available
in the literature demonstrate quite a few differences. For
example: Nishi et al. (2012), Chandra and Gupta (2012)
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[12,17] report that blood groups A, B and O predispose to
a higher risk of developing hypertension, which does not
correspond to our findings; Ketch et al. (2008) [18] re-
port that ABO blood types other than 0 are associated with
greater cardiovascular risk and/or increased incidence of
cardiovascular disease, which partially coincide with our
results; Chandra and Gupta (2012) [17] indicate that the
risk of developing hypertension is highest in blood group
B and lowest in blood group AB, in contrast to our study’s
data, which are opposite for both specified groups; Kaur
(2012) [19] report the highest incidence of hypertension
in individuals with blood group 0 and the lowest inci-
dence in those with blood group AB — also different from
that reported in the present our study; Kaur et al. (2016)
[20] in another subsequent study report that among
hypertensives, the most common blood group is B and the
least common — AB.

Possible inaccuracies of a subjective nature related
to filling out the questionnaire may contribute to some
discrepancies. But, in our opinion, the inconsistencies in
the results are most likely due to differences in the com-
binations of genetic variations in the gene pool of the
studied populations, as well as to the peculiarities of the
studied ethnic groups. Our opinion is in agreement with
other published scientific results. For example: Rajasthan,
Sachdev (2011) [21] report that individuals with blood
group B are more prone to develop hypertension com-
pared to those with blood groups A and 0, and the most
resistant to the disease are people with blood group AB.

Migraine

As with hypertension and migraine, the heteroge-
neity of the disease is due to the various components in-
volved in its etiology — genetic, environmental, social.
Migraine is a complex disease affecting approximately
11.6% of human populations worldwide — 10.4% in Af-
rica, 10.1% in Asia, 11.4% in Europe, 9.7% in North
America, 16.4% in Central and South America [9]. The re-
sults of our study indicate a slightly lower percentage of
individuals suffering from migraine in the studied Bul-
garian sample (10.1%) compared to the above cited data,
which could be due to both population-genetic causes and
differences in the age range surveyed.

Regarding the differences found between both
sexes, the results of our study show that the migraine fre-
quency is 7.1% among men and 11.4% — among women.
This trend is similar to that found by Woldeamanuel and
Cowan (2017) [9], who report that globally, up to 13.8%
of among women and 6.9% of among men in the general
population are affected by migraine. The results obtained
regarding age as a factor influencing migraine are in
agreement with the findings of Ashina et al. (2021) [2]
for a higher prevalence of the disease among women up
to 50 years of age. Obviously, the female gender is a risk
factor for migraine appearance and development. When
looking for a linkage between the disease and the blood
group affiliation of the individuals, controversial infor-
mation is again found in the studied literature. Accord-
ing to Nishi et al. (2012) [12], the prevalence of migraine
is most common in individuals with blood type 0. Accord-
ing to Korucu and Oktay (2019) [22], blood type A is the
most common and blood type AB is the least common in
migraine patients. The data of our study differs from those
of Nishi et al. (2012) [12] but show some similarity with
the findings of Korucu and Oktay (2019) [22] about the
highest percentage of persons with diagnosed migraine
among representatives of blood type A.

In the course of the present study, cases of co-ex-
pression of both diseases are also examined, and the re-
sults obtained give reason to assume that the female gen-
der and A blood group are risk factors for their simulta-
neous manifestation.

CONCLUSIONS:

The risk of hypertension is greater in men and in-
creases for both sexes over 44 years. The disease is more
common among people in AB blood group.

The risk of migraine is greater in women and in-
creases for both sexes in the age group above 44 years.
The disease is more common among people in blood types
A and AB.

Simultaneous manifestation of both diseases was
reported with the highest frequency in the representatives
of blood group A, followed by those in blood group 0.
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