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ABSTRACT

BACKGROUND AND AIM: Hypertension is a prevalent and significant public health issue worldwide,
affecting a substantial portion of the population. While various risk factors have been implicated in
the development of hypertension, including genetics, lifestyle, and hormonal changes, the role of
ABO/Rh blood groups in hypertension remains underexplored, particularly in different stages of
Libyan women'’s life. This research study aimed to investigate the potential association between
ABO/Rh blood groups and hypertension in both pre- and post-menopausal Libyan women.

METHODOLOGY: This study was conducted over a four-month period on a diverse cohort of women
aged 35 to 75 years. It involved a total of 200 hypertensive women divided into pre- (n=100) and
post-menopausal (n=100) groups. It took place at Tripoli University Hospital, Tajoura Heart Centre
and Total Care Clinic. Data were collected through structured interviews, clinical examinations, and
blood sample analyses. Blood pressure (BP) measurements and blood group typing were performed
using standard medical procedures. A statistical analysis was done using SPSS program version 26.

RESULTS: The distribution of ABO blood groups shows that blood group O is the most prevalent
blood group among samples (58% in the pre- and 41% in post-menopausal hypertensives), whereas
blood group AB is the least prevalent (only 9% in the pre-menopausal and 7% in post-menopausal
hypertensives). One hundred and eighty-one (90.5%) were Rh +ve. Analysis of data revealed
significant differences in age distribution as well as in the percentages of Rh +ve and Rh -ve blood
groups among pre- and post-menopausal women (p<0.05). However, there was no statistically
significant difference in the mean values of BP indices between ABO/Rh blood groups (p>0.05).

CONCLUSION: This study showed that ABO/Rh blood group system does not significantly affect BP
indices among the pre- and post-menopausal women. Findings of present study also illustrated that
age could potentially influence the connection between blood groups and hypertension. Additionally,
among ABO/Rh blood groups, the most observed type was 'O." However, further investigation is
necessary to validate these initial results and better understand the underlying mechanisms behind
this relationship.
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INTRODUCTION

Hypertension is a significant comorbidity that
profoundly affects the onset of various severe
conditions such as stroke, myocardial
infarction, and renal failure. It has been the
subject of extensive research throughout the
previous century [1]. The disorder is typically
referred to as high BP and can generally be
defined as a medical condition characterized
by consistently elevated pressure within the
arteries (2130 and/or 280 mm Hg) [2].
Reports from the World Health Organization
(WHO) have illustrated that around 1.28
billion adults globally between the ages of 30
and 79 are affected by hypertension, with 46%
of them being unaware of their condition. In
fact, this prevalence was higher, particularly in
countries with low and moderate incomes [3].
Some of the regional heterogeneity in the
prevalence of hypertension may be explained
by variations in the levels of risk factors for
hypertension, such as high salt intake, low
potassium intake, obesity, alcohol
consumption, physical inactivity, as well as
poor diet [4]. Based on the results of a recent
study conducted in Libya by Beaney, T et a/,
in 2020 involving 7279 participants, it was
found that 2567 (35.3%) individuals had
hypertension, and among them, 63.4% were
conscious of their hypertensive condition [5].

It has also been postulated that hypertension
is by far the most important risk factor
affecting women in their early post-
menopausal years. At around 60 years of age,
approximately 30 to 50% of women acquire
hypertension, and its onset can produce a

variety of signs and symptoms which are
commonly linked to menopause [6].
Moreover, women who suffered hypertension
during pregnancy and those with familial
history of high BP are more prone to develop
hypertension within this period [7]. Several
studies suggest that the gradual rise in BP
with age is more noticeable in women than in
men, possibly due to hormonal changes
during the menopausal period [8]. In a study
conducted by Zhou, Y et al, 2015 which
aimed to examine the incidence and factors
contributing to hypertension in pre-
menopausal and post-menopausal women,
demonstrated the presence of a considerably
higher prevalence of hypertension in post-
menopausal women compared to pre-
menopausal  women.  Specifically,  the
percentages of hypertension were found to
be 62.4% and 29.7% in post-menopausal and
pre-menopausal women, respectively [9].

One of the interesting observations obtained
from the literature was the presence of a
possible linkage of hypertension to different
susceptibility levels based on ABO blood
groups. This link between disease and blood
groups has been extensively investigated
since the early 21st century, when scientists
discovered that antigens and antibodies are
hereditary [10]. For instance, a study
conducted by Chandra & Gupta in 2012
demonstrated that individuals with the B
blood group had a higher vulnerability to
hypertension and obesity in comparison to
individuals with other blood groups. They
achieved this finding after assessing the
relationship and distribution of ABO blood
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types, obesity, and hypertension in various
blood donor categories [11]. Moreover, a
recent study by Hiteshkumar et al/, 2021
showed that blood group B is most likely to
develop prehypertension and hypertension, as
well as obesity. [12].

In a different study focusing on investigating
potential links between ABO blood group and
the likelihood of hypertension in post-
menopausal women from northern India, the
results indicated a higher occurrence of
hypertension in individuals with blood group
O. Specifically, 10.4% of the total 250 post-
menopausal women surveyed were found to
have hypertension in this blood group [13].

Although several comprehensive studies have
described a possible relationship between
hypertension and ABO blood groups in post-
menopausal women worldwide, very limited
studies have been established so far in Libya.
Indeed, to the best of our understanding,

there have been no previous studies
conducted in our country that have
investigated the  potential  connection

between hypertension and ABO/Rh blood
group  specifically in  post-menopausal
women. The only research study carried out in
Libya was by Taher, Y. et al, 2009 who
showed that hypertension was a prevalent
health condition linked to the frequency of
menopausal symptoms. Specifically, the study
found that 37.2% of the population being
studied consisted of post-menopausal women
with hypertension [14].

Improved comprehension regarding the
potential link between hypertension risk and
ABO blood type in post-menopausal would
offer significant insights for identifying at-risk
individuals at an early stage, and assist health
planners creating preventative strategies in a
particular area to address future health
concerns. This is crucial due to the alarming
rise in mortality and disability rates associated
with cardiovascular diseases, which are
expanding rapidly especially in developing
nations and are projected to become the
leading global burden [13]. Therefore, the aim
of this study is to explore the potential
relationship between the ABO blood types
and hypertension in post-menopausal Libyan
women and compare them with pre-
menopausal subjects.

MATERIAL AND METHODS
STUDY DESIGN AND POPULATION

This cross-sectional study was carried out in a
period of four months between the 1st of May
and the 29th of August. It involved a total of
200 randomly selected hypertensive female
participants attending multiple healthcare
clinics  within  the
community, including Tripoli  University
Hospital, Tajoura Heart centre and Total Care
Clinic. The subjects were namely categorized

facilities and local

into two groups based on menopausal status,
(n=100) and post-
menopausal (n=100). The menopausal status
of each participant was determined based of
self-reporting and verified through medical
records

pre-menopausal

To ensure the
79

when available.



eISSN:2413-6096

homogeneity of the post-menopausal group,
participants were required to be at least 45
years old and have experienced 12
consecutive months of amenorrhea.

On the other hand, the pre-menopausal
group has compromised females aged
between 35 and 45 vyears, with regular
menstrual cycles. Inclusion criteria included a
confirmed diagnosis of hypertension, with
subjects having taken medication for at least
two years. Participants' age and hypertensive
status were obtained using structured
questionnaires administered during face-to-
which

related to medical history, age at menopause

face interviews, included questions
(for post-menopausal group), and medication
usage. Moreover, participants meeting any of
the following criteria, including pregnancy,
malignancies, being over the age of 75, and
those unwilling to provide informed consent

were excluded from this study.

SAMPLE COLLECTION, BLOOD TEST AND
MEASUREMENTS

Determination of ABO/Rh Blood Group

After receiving informed consent from
participants, approximately 5 mL of venous
blood was
using
ethylenediaminetetraacetic acid (EDTA) as an
anticoagulant, to maintain the integrity of the
blood sample upon transportation to the
blood bank. The blood group was determined

using the tube agglutination method, where

collected for each sample

vacutainer tubes containing

blood samples were collected and mixed with

anti-A  and anti-B  serums in separate
microcentrifuge tubes. If the agglutination
reactions were observed in the "Anti-A" tube,
this indicates blood type A. Blood group type
B refers to agglutination in the "Anti-B" tube,
and agglutination in both tubes represents
blood type AB. No agglutination in either
tube indicates blood type O, and lastly
agglutination in the “Anti-D” tube indicates an
Rh +ve blood type. Quality control measures
were employed, and ethical guidelines were
followed.

Determination of BP

BP measurements were taken wusing a
standardized protocol. Subjects were asked to
rest while seated for at least 5 minutes before
measurements were recorded. Subsequently,
the correctly sized cuff was placed on the
right upper arm, and the BP was measured
while the individual remained in a seated
position. Systolic (SBP) and diastolic blood
pressure (DBP) readings were measured using
a digital BP monitor (Omron, Kyoto, Japan)
and a calibrated sphygmomanometer. The

average of two readings was used for analysis.
STATISTICAL DATA ANALYSIS

The data was entered in Microsoft Excel
spreadsheets and IBM SPSS version 26.0
software was used for the statistical analysis.
Continuous variables were reported as mean
values  with  corresponding  standard
deviations, whilst categorical variables were
provided as

numerical counts and

percentages. An independent (unpaired) t-
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test was used to compare the means
between the two groups, while a chi-square
analysis was used to assess the distribution
of ABO blood groups among pre- and
postmenopausal women. Analysis of variance
(ANOVA) test was used to analyse BP
parameters across ABO blood groups. For all
tests, the significance level was set at p<0.05.

RESULTS

The percentage distribution of ABO blood
groups is summarised in Figure 1 for the pre-
menopausal group and Figure 2 for the post-
menopausal group. In the present study
blood group O is the most prevalent blood
group among samples (58% in the pre-
menopausal and 41% in post-menopausal),
whereas blood group AB is the least prevalent
(only 9% in the pre-menopausal and 7% in
post-menopausal) (Figures 1 and 2).

A
18%
o B
15%
58%
AB
9%

Figure 1. The distribution of the ABO
blood groups in the pre-menopausal

group.

o) A
41% 30%
B
29 22%

Figure 2. The distribution of the ABO
blood groups in the post-menopausal

group.

Table 1 shows the average and the standard
deviation of certain variables, including age,
SBP and DBP in the sampled group of
hypertensive women, both pre- and post-
menopausal. A statistically  significant
difference in the mean ages was observed
between the two groups (p-value= 0.000).
Although  post-menopausal had
slightly higher SBP and DBP values compared
to the pre-menopausal group, these
differences were not statistically significant (p-
value= 0.704 and 0.179, respectively).

women

Table 1. The mean age and BP indices of
the sampled hypertensive, pre- and post-

menopausal women.
Pre- Post-
Variable menopausal menopausal t-test P-value
(n=100) (n=100)
Mean = SD Mean * SD
Age | 422+4166 61.0+7.47 | 21.976 | 0.000*
SBP | 1362+11.84 | 137.0+1860 | 0381 | 0.704
DBP 80.1+7.57 81.8+10.16 | 1349 | 0179

81




.I'|mrr.ly'

eISSN:2413-6096

Table 2 represents the distribution of Rh +ve
blood groups (N=181) among hypertensive
pre- and  post-menopausal  women.
Interestingly, the most prevalent Rh +ve
blood group among pre-menopausal women
was O+, comprising 60% of the sampled
individuals in this group. Similarly, 38.5% of
post-menopausal women had the blood type
O+. Conversely, the least common Rh +ve
blood group in both study groups was AB+,
making up only 7.7% of the total (Figures 3
and 4). In order to compare these
percentages more precisely, a Chi-square
test was applied. As shown in Table 2, a
statistically significant difference was noted
in percentages of the Rh +ve blood groups
among pre- and post-menopausal subjects
(p-value= 0.006).

Table 2. The ABO Rh +ve blood group
distribution between pre- and post-
menopausal hypertensive women.

Blood Pre- Post- Total X2 [P-value
Group |menopausal| menopausal

A+ 115(16.7%) | 29 (31.9%) |44 (24.3%) | 12.590 | 0.006*
B+ 112(133%) | 22 (24.2%) |34 (18.8%)

AB+ | 9(10%) | 5(55%) | 14 (7.7%)

O+ | 54(60%) | 35(38.5%) |89 (49.2%)

Total | 90 (49.7%) | 91 (50.3%) |181 (100%)

T

16.7%
B+
O+ 13.3%
60% AB+
10%

Figure 3. The distribution of the Rh +ve
blood types in the pre-menopausal group

o+ A+
38.5% 31.9%
AB+ B+
sch  20.2%

Figure 4. The distribution of the Rh +ve
blood types in the post-menopausal group

In terms of the distribution of Rh -ve blood
groups (N=19) between the two research
groups, the most prevalent blood group was
O-, accounting for 52.6% of the total, with
40% found in hypertensive pre-menopausal
women and 66.7% in post-menopausal
women (Figures 5 and 6). However, none of
the pre-menopausal women had blood group
AB-. Furthermore, none of the post-
menopausal women had blood group B-.
Similarly, a statistically significant difference
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was noted in percentages of the Rh -ve blood
groups among pre- and post-menopausal
subjects (p-value= 0.040), as illustrated in
Table 3.

A-
0- 30%
40%
B-
AB- 30%
0%

Figure 5. The distribution of the Rh -ve
blood types in the pre-menopausal group

B-
A- 0%
11.1%
AB-
22.2%
O-
66.7%

Figure 6. The distribution of the Rh -ve
blood types in the post-menopausal group

Table 3. The ABO Rh -ve blood group
distribution between pre- and post-
menopausal hypertensive women.

g:‘z:l?) mer:.\r:a-usal me::::;sal Uzl XZ P-value
A- | 3(30%) | 1(11.1%) | 4(21.1%) | 6365 | 0.040*
B- | 3(30%) | 0(0%) | 3(15.8%)

AB- | 00%) | 2(222%) | 2(10.5%)

O- | 4(40%) | 6(66.7%) |10 (52.6%)

Total | 10 (526%)| 9@7.7%) |19 (100%)

To examine the relationship between the BP
indices and ABO/Rh blood groups in pre and
post-menopausal women more precisely, a
comparison of the mean values of BP indices
in Rh +ve ABO blood group pre-menopausal
hypertensive women was first performed
using ANAOA test (Table 4).

Table 4. A comparison of BP indices in pre-
menopausal women with their Rh +ve ABO blood

group

Rh +ve blood groups
B+ (n=12) | AB+ (n=9)
Mean £ SD | Mean £ SD

ANOVA

A+ (n=15)
Mean + SD

0+ (n=54)
Mean + SD

BP indices P-value

(f-statistic)

SBP 1406+14.35 | 136.7:12.18 | 13534912 | 134.8:11.74 0.919 0.435

DBP 82.3+10.04 79.8+6.79 80+9.06 78.9+6.74 0.763 0.518

The results indicate that the highest mean SBP
and DBP readings were found in pre-
menopausal women with blood group A+
(140.6 and 82.3 mm/Hg, respectively), whereas
the lowest values of SBP and DBP were
observed in those with blood group O+ (134.8
and 789 mm/Hg, respectively) (Figure 7).
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Nevertheless, ANOVA revealed no significant
difference was observed in the mean SBP and
DBP between the Rh +ve ABO blood groups in
pre-menopausal women (p-value= 0.435 and
0.518, respectively) Table 4.

W SBP S DBP
160
N T
100
- ! : ! "

Blood Groups

Figure 7. BP indices in pre-menopausal women with
respect to their Rh +ve blood group.

Subsequently, the following comparison was
for the mean values of BP indices in Rh -ve
ABO blood group pre-menopausal
hypertensive women (Table 5). Similarly, the
highest mean levels of SBP and DBP were
observed in individuals with blood group A-
while the lowest BP indices were found in
those with the blood group B-. Once again, no
statistically significant difference was observed
between the mean SBP and DBP values across
the different blood types (p> 0.05) (Figure 8).

Table 5. A comparison of BP indices in pre-
menopausal women with their Rh -ve ABO
blood group.

BP indices

Rh -ve blood groups
B- (n=3) | AB-(n=0)
Mean +SD | Mean £ SD

A (n=3) ANOVA

Mean + SD

0- (n=4)
Mean £ SD

P-value

(f-statistic)

SBP

143.3£15.27 | 131.3:10.59 137.244.85 0992 0.418

DBP

86.6¢5.77 | 79.3+7.024 84+8.00 0814 0.481

B SBP NDBP

N
. © O

Blood pressure indices mmHg
0
S

A- B- AB- o
Blood Groups

Figure 8. BP indices in pre-menopausal women with
respect to their Rh —ve blood group

In regard to the hypertensive post-
menopausal ABO/Rh blood group
participants, our findings primarily revealed
that post-menopausal women with blood
group A+ exhibited the highest average SBP,
whereas those with blood group B+ had the
highest average DBP (Figure 9). The
discrepancy in mean SBP values between Rh
+ve blood groups in post-menopausal women
showed a slight significance (p= 0.057), while
there was no statistically significant difference
in DBP values between the blood groups (p=
0.788) Table 6.

.M

W SBP

JF

DBP

. B

N

Blood pressure indices mmHg
e
.
|
.
-

=1

Blood Groups
Figure 9. BP indices in post-menopausal women
with respect to their Rh +ve blood group.
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Table 6. A comparison of BP indices in post-
menopausal women with Rh +ve ABO blood group

BP

Rh +ve blood groups
B+ (n=22) | AB+(n=5)
Mean +SD | Mean+SD

ANOVA
(f-statistic)

A+ (n=29)
Mean £ SD

0+ (n=35)
Mean + SD

indices P-value

SBP

145.2:18.49 | 1345:2030 | 131.6:15.66 | 133.5+18.46 261 0.057

DBP

81.9:9.78 82.1:10.75 17.0:9.74 81.6+11.10 0351 0.788

Finally, according to their Rh -ve ABO blood
types, Table 7 lists the mean and standard
deviation of BP measurements taken from
hypertensive post-menopausal women. The
post-menopausal women with blood type AB-
had the greatest mean SBP and DBP (139 and
91 mm/Hg, respectively) Figure 10. The mean
SBP and DBP values among post-menopausal
women in the Rh -ve blood groups did not
differ statistically (p values = 0.484 and 0.271,
respectively).

Table 7. A comparison of BP indices in post-
menopausal women with Rh -ve ABO blood group.

Rh -ve blood groups ANOVA
BPindices | A- (n=1) B- (n=0) AB-(n=2) | O-(n=6) | __ ... P-value
Mean+SD | Mean:SD | Mean:SD | MeanztSD
SBP 130 - 139:8.48 130.8:8.01 0.820 0.484
DBP 80 91+1.41 82+1.07 1.638 0.271
ESBP NDBP

Blood pressure indices mmHg

-
@

_I_

N
[ SR
o B

100

Jo.s
|
o

N

A- B- AB- O-

Blood Groups
Figure 9. BP indices in post-menopausal women
with respect to their Rh +ve blood group.

DISSCUSION

The relationship between blood groups and
various health conditions has gathered
considerable interest in medical research. One
interesting area  of study involves
investigating the potential  association
between ABO/Rh  blood groups and

hypertension. Understanding whether certain
blood groups are more predisposed to
hypertension in specific demographic groups
such as pre- and post-menopausal women,
could the
underlying mechanisms of this condition [10].
To ensure a comprehensive analysis of
potential associations and account for clinical
relevance, we included both Rh +ve and Rh -

offer valuable insights into

ve blood groups in our study. By considering
both groups, our research captures a more
complete understanding of the role of blood
groups in hypertension, potentially
uncovering nuanced relationships that might
not be apparent when studying only one
blood group type.
objective of this research was to investigate
the potential link between ABO/Rh blood
group types and hypertension among post-
menopausal Libyan women, and to contrast
these findings with

menopausal participants.

Hence, the primary

those from pre-

The first significant observation was the
difference in factor of age between the pre-
and post-menopausal women (Table 1). This
discrepancy is expected since menopause is a
transition that typically

natural occurs
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between the ages of 45 and 55. The age
difference is important to consider as age is a
well-established risk factor for hypertension
[6]. In our study, this difference highlights the
need to account for age when interpreting the
results, as it can confound the relationship
between blood groups and hypertension,
because as individuals
physiological  changes
independently influence BP [6].

age, various

occur that can

Unexpectedly, we found no statistically
significant differences in  SBP and DBP
readings between pre- and post-menopausal
women. This suggests that, in our sample,
menopausal status alone does not play a
significant role in determining BP levels (Table
1). In fact, this finding was inconsistent with a
very recent study conducted by Shah, H. et al,
in 2023, in which they noted a significant
elevation in BP readings among post-
menopausal women [15].

For the distribution of subjects according to
Rh phenotypes, our research showed that the
Rh +ve was detected in 181 (90.5%) subjects
while the Rh -ve was found in 19 (9.5%)
subjects in the total sample size of 200
studied (Tables 2 & 3). This result agrees with
that of other researchers [16, 17, 18, 19], who
reported Rh +ve to be the highest while Rh -
ve was the lowest. Furthermore, the
distribution of ABO blood group types among
the study participants revealed a pattern
consistent with global prevalence rates, with

blood type O being the most common,

followed by types A, B, and AB (Figures 1 and
2). Our findings can be compared to that of
Shekhar Gogoi, H., & Bora, B, 2016 [20]. Their
study corresponds with ours in demonstrating
that the O+ blood group exhibits the highest
and post-
menopausal hypertensive women. Likewise,
our study and that of Shekhar Gogoi, H., &
Bora, B, 2016 reached the same conclusion
that AB+ was the blood type with the lowest

prevalence among both pre-

prevalence. Previous research suggests that
individuals with blood group 'O" may have an
increased susceptibility to hypertension due
to reduced Von-Willebrand factor levels. This
is significant because lower levels of these
proteins, which regulate blood clotting, can
elevate the likelihood of developing
cardiovascular issues [21, 22].

Similarly, the most common Rh -ve blood
group in both pre- and post-menopausal
women was O-. Comparable findings were
reported by both Kaur, Maninder, 2014 and
Ojeka, S, et al, 2021, suggesting that
individuals possessing blood type O might
have a heightened vulnerability to developing
hypertension [13, 23]. However, some
observations have contradicted this notion
and indicated that blood type B was
predominant  among with
hypertension [12. 25]. Indeed, the variation in
blood type distribution across different

studies could be attributed to differences in

individuals

sample demographics and ethnic

backgrounds [26].
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The present study revealed a statistically
significant difference only in ABO/ Rh blood
group percentages (Rh +ve & Rh —ve) among
pre-
women. However, no statistically significant
association between ABO/ Rh blood groups
and hypertension indices was obtained which
was consistent with recent findings [24,27-29].
This highlights the complex interplay between
biological
changes,

and post-menopausal hypertensive

factors,
genetic
demographic, and sample-related factors [10].
For instance, the influence of hormones, such
as oestrogen on blood vessel function and
cardiovascular health is well-documented. The

particularly hormonal

factor, cardiovascular,

shift in hormonal profiles during menopause
could potentially interact with genetic factors,
such as ABO blood group types, resulting in
varying susceptibility to hypertension [9, 11].

Our analysis did reveal some noteworthy

trends when examining the relationship

between specific blood types and BP readings.

Pre-menopausal women with blood group A+
(Table 4) and A- (Table 5) were found to have
the highest mean SBP (140.6+14.35 mmHg
and 143.3+15.27mmHg respectively) and
highest mean DBP (82.3+10.04 mmHg and
86.6+5.77mmHg
post-menopausal women with blood group
A+ (Table 6) exhibited the highest average
SBP (145.2+18.49 mmHg), while those with
blood group B+ (Table 6) had the highest
average DBP (82.1+10.75 mmHg). Meanwhile,
AB- had the highest SBP and DBP (139+8.48
mm/Hg and 91+1.41mm/Hg

respectively. Additionally,

respectively)

(Table 7). Although these observed
differences in the mean values of BP indices
across ABO blood groups, it's crucial to
emphasize that these differences were not
statistically significant suggesting that ABO
blood groups have no discernible correlation
with the propensity to develop elevated BP.
This notion is also supported by a recent

study conducted by Siddiqui et a/, 2021 [24].

Several limitations should be acknowledged.
Firstly, the sample size may have limited our
ability to detect subtle associations. A larger,
more diverse sample could provide more
robust insights. Secondly, our study did not
consider other relevant factors such as family
history, lifestyle factors (e.g., diet, exercise),
and genetics, which could interact with blood
group to influence hypertension risk. Lastly,
this study was cross-sectional,
causality cannot be inferred, and longitudinal

meaning

studies would be required to assess the long-
term relationships.

CONCLUSION

Our findings indicate that age factor is
significantly associated with BP in pre- and
post-menopausal women. Blood group O was
found to be the most common blood group
in our study. Although the percentages of the
Rh +ve / Rh -ve ABO blood groups among
pre- and post-menopausal
statistically significant, ABO blood group

subjects were

system does not significantly affect BP indices,
suggesting no correlation between the
tendency to develop hypertension in a
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particular blood group. In fact, the relatively
small participant count was a limiting factor in
this study. It would be interesting to conduct
a large-scale survey with ABO/Rh +ve and
ABO/Rh -ve blood group hypertensive
samples from different regions or parts of
Libya, as this would provide more insight into
the relationship between different ABO/Rh
+ve and -ve blood groups with those of
While
observed, these should be interpreted with

hypertension. certain trends were
caution, and further research is needed to
elucidate the complex interplay between

blood group factors and hypertension risk.
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