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Abstract
Introduction: Hypertension is a well-known clinical challenge worldwide, especially in low and middle-income countries. Previous studies have
shown a relationship between sociodemographic characteristics and ABO/RH blood groups distribution with the increase in cases of hypertension.
Objective: Herein, we evaluated the frequency of ABO/Rh blood groups and social condition of hypertensive patients in Luanda, the capital city of
Angola.
Methodology: This was analytical, cross-sectional study with a quantitative and qualitative approach.
Results: Age means was 50.6 ± 10.4 years old. Most of the patients were from blood group B (36.4%) or blood group O (33.3%), Rh+ (84.8%),
female (72.7%), lived in rural (43.4%) or peri-urban areas (35.4%), and own employed (73.87%). Moreover, single patients (69.7%), with secondary
education (59.6%), consumed alcoholic beverages (41.4%), excessively refined salt (57.6%), did not physical exercise (76.8%), and that not known
family history of hypertension (81.9%), were also most frequent.
Conclusion: Our results showed a putative relationship between ABO/Rh and social status distribution among patients with hypertension in Angola.
The putative relationship between blood groups and social conditions in Angolan hypertensive patients needs further study.
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Introduction
Hypertension is considered an important public health problem
responsible for 40% of deaths in the world. Currently, many studies
have reported a high prevalence of cases of hypertension in low- and
middle-income countries (LMICs), such as most African countries,
contributing to higher mortality rates from cardiovascular diseases
[1,2].
Arterial hypertension (AH) is a disease defined by the persistence
of Systolic Blood Pressure (SBP) ≥ 135 mm/Hg and Diastolic
Blood Pressure (DBP) ≥ 85 mm/Hg [3]. According to Santos
ZMSA [4], Systolic Arterial Hypertension (SAH) is the main cause
of cardiovascular and cerebrovascular disorders. Also, SAH is
responsible for 40% of deaths from stroke, 25% from coronary artery
disease, and in combination with diabetes mellitus, 50% of cases of
end-stage renal failure [5].
J Blood Disord Med | JBDM

Previous indicates that the incidence of ischemic heart disease may
be higher in patients with blood group A than in people with other
blood groups [6]. Recent studies showed that the ABO blood group
and sociodemographic characteristics may be associated with the
incidence or prognosis of various diseases [7,8].
A study carried out by our research team to assess the effect of
social and clinical conditions on blood pressure variation in Angolans
hospitalized with malaria found that of the 333 patients, 28% were
normotensive, 50% had moderate hypertension and 20% had severe
hypertension in first 48 hours of hospitalization. The average age of
moderate or severe hypertension was 27 ± 9 years, the male/female
ratio was 153/180, from urban areas (76%), unemployed (72%) [9].
So far, there are no studies that explain why the high rates of
hypertension observed in African countries, nor even why people
of African origin are better known for having a higher risk of
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hypertension and cardiovascular disease compared to patients from
high-income countries [10]. Therefore, in this study, we evaluate
the frequency of ABO/Rh blood groups and social condition of
hypertensive patients in Luanda, the capital city of Angola, in order
to assist the health authorities in the identification of characteristic
potencies associated with the emergence of cases of hypertension in
different communities in Angola.

(n=84/99) of patients with hypertension, the majority represented by
individuals from group B (40.5%, n=34/84) and O (36.9%, n=31/84).
Rh(-) patients represented only 15.2%(n=15/99) and were mostly
individuals from group A (46.7%, n=7/15) and patients from group
AB (26.7%, n=4/15), except in those cases of the Rh group, in no other
evaluation was found the group A and AB in greater proportions than
the group B and O.

Methodology

The age group with the highest number of hypertensive patients was
individuals over 50 years of age (51.5%, n=51/99), however, the mean
age of this group did not exceed 59.2 years. The majority of the female,
representing about 72.7% (n=72/99), however, males diagnosed with
hypertension had the lowest mean age (45.1 years, SD=2.6), when
compared to the mean age of hypertensive in women (51.8 years,
SD=10.5). Hypertensive patients were mostly those who lived in rural
areas (43.4%, n=43/99), followed by the patients from peri-urban areas
(35.4%, n=35/99). Patients who did not have an official job (n=73.87%,
n=73/99) and single (69.7%, n=69/99), were also prevalent in this
studied population. About 59.6% (n=59/99) of hypertensive patients
had completed secondary education, these patients had a mean age
of 49.3 years (SD=8.9), moreover, illiterate patients represented
13.1%(n=13/99) and had a mean age of 61.0 (SD=7.4), on the other
hand, only 6.1% (n=6/99) had the higher education level and had a
mean age of 43.6 years (SD=9.7). A statistically significant relationship
was observed in ABO blood groups, the Rh factor, and working
conditions (p<0.05).

Study design
An analytical, cross-sectional study with a quantitative and
qualitative approach was carried out with 99 patients with arterial
hypertension admitted at Josina Machel hospital, located in Luanda,
the capital city of Angola, between January to July 2020.

Ethics statement
The study was reviewed and approved by the Human Research
Ethics Committee of the Instituto Superior de Ciências da Saúde,
Universidade Agostinho Neto (904/GD/ISCISA/UAN/ 2019) and
authorized by the Pedagogical and Scientific Department of Josina
Machel hospital (555/DPC/HJM/2019). All patients gave their
informed consent before their inclusion in the study. All patients gave
their informed consent before their inclusion in the study.

Patient’s enrolment criteria and sample collection
Only patients with hypertensive disease and who are followed up
in a cardiology consultation were included in the study. Hypertension
was defined by the persistence of systolic blood pressure (sBP) ≥ 140
mm/Hg and diastolic blood pressure (dBP) ≥ 90 mm/Hg for more
than three months. On the other hand, patients with diabetes or
other cardiovascular problems were excluded. Variables such as age,
gender, ABO/Rh blood group, history of risk factors such as alcohol
consumption, physical exercise, excessive salt intake, and family history
were obtained. An estimated 2 mL blood sample was collected for each
patient using the venipuncture technique and the samples were placed
in test tubes containing Ethylenediaminetetraacetic Acid (EDTA). The
samples were placed in three wells and the posterior was associated
with anti-A, Anti-B, and Anti-D reagents (Immucor, Portugal). The
determination of the blood group was performed using the microplate
technique according to the manufacturer’s instructions, which is an
agglutination test between the patient’s serum and the anti-A, Anti-B,
and Anti-D reagents of each well for phenotypic identification of
blood groups (ABO and Rh).

Statistical analysis
The data obtained in this study were analyzed using SPSS v20
(IBM SPSS Statistics, USA). Absolute and relative frequencies were
determined in the descriptive analysis. Normally data distribution was
expressed as mean and standard deviation (SD). Chi-square (X2) test
was used to assess the relationship between categorical variables. All
reported p-values are two-tailed and deemed significant when p<0.05.

Results
ABO/Rh blood groups and sociodemographic characteristics
A total of 99 patients met all inclusion criteria and were included in
the analyses. The sociodemographic characteristics of the patients with
hypertension are summarized presented in table 1. When evaluating
the overall mean age of patients, we found that it was 50.6 years
(SD=10.4), mostly composed of patients from blood group B (36.4%,
n=34/99), followed by patients from group O (33.3%, n=33/99). Rh(+)
patients were the majority in the study, representing about 84.8%

Risk factors associated with arterial hypertension
The putative risk factors related to hypertension are summarized
in table 2. Most of the patients did not consume alcoholic beverages
before being diagnosed with hypertension (58.6%, n=58) and these
patients had a higher mean age (53.6 years, SD=10.3). Most of
the patients (57.6%, n=57/99) reported that before diagnosis they
consumed excessively refined salt (above 53% in all blood groups)
and did not perform a physical exercise (76.8%, n=76/99), especially
individuals with a mean age above 50.7 years (SD above 10.6),
regardless of the blood group (above 60.7%). The hypertension history
in direct relatives such as father, mother, brother, sister, grandparents,
and uncles, was not known by most of the patients (81.9%, n=81/99),
however, of the 18.2% (n=18/99) who knew of the existence of the
disease in the family, they were mostly patients in group B (30.6%,
n=11/36) and group O (18.2%, n=6/33). In the statistical evaluation, it
was found that the frequency of blood groups and the family history of
hypertension were statistically related (p<0.05), on the other hand, the
other risk factors such as alcohol consumption, excessive consumption
of refined salt, and the practice of physical activity were not related to
the frequency of blood groups in hypertension (p>0.05).

Discussion
Our data showed a general mean age was 50.6 years (SD=10.4)
among patients with hypertension in Luanda, the capital city of
Angola (Table 1). These findings differ from those obtained by
Garcia GM, et al. [11] in which he performed the characterization of
hypertensive emergency diagnosed at the Hospital do Prenda Angola,
where the authors found that the mean age was 38.62 ± 5.49 years.
This difference may be related to Garcia’s study as he studied a clinical
condition that is a hypertensive emergency. In this case, a pathological
condition was studied which is AH already diagnosed and followed up
in consultations and it is known that with aging, the blood pressure
tends to increase.
This was the first study developed by our research group, where
another blood group overcomes blood group O (Table 1). In a
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Table 1: Sociodemographic characteristics and ABO/Rh blood groups distribution among patients with hypertension in Luanda, Angola.
Blood groups
Sociodemographic
characteristic

N (%)

Mean age

A (%)

AB (%)

B (%)

O (%)

Overall
Rh factor

99 (100)

50.6 ± 10.4

17(17.2)

13(13.1)

36(36.4)

33(33.3)

Negative

15 (15.2)

50.5 ± 9.4

7 (46.7)

4(26.7)

2 (13.3)

2(13.3)

Positive
Age group (years)
≤ 40y

84 (84.8)

50.7 ± 10.7

10 (11.9)

9 (10.7)

34 (40.5)

31 (36.9)

20 (20.2)

36.8 ± 2.6

5 (25.0)

3 (15.0)

6 (30.0)

6 (30.0)

41-50y

28 (28.3)

45.1 ± 2.6

4 (14.3)

5 (17.9)

11(39.2)

8 (28.6)

≥ 50y
Gender
Female
Male
Residence
Urban
Peri-urban
Rural
Occupation
Own account
Employed
Marital status
Single
Married
Education
Illiterate

51 (51.5)

59.2 ± 6.3

8 (15.7)

5 (9.7)

19(37.3)

19 (37.3)

72 (72.7)
27 (27.3)

51.8 ± 10.5
47.6 ± 9.9

13(18.1)
4 (14.8)

8 (11.1)
5(18.5)

28 (38.9)
8 (29.6)

23(31.9)
10 (37.1)

0.669

21 (21.2)
35 (35.4)
43 (43.4)

51.2 ± 8.1
49.5 ± 10.4
51.4 ± 11.6

3 (14.3)
7 (20.0)
7 (16.3)

3 (14.3)
3 (8.6)
7 (16.3)

7 (33.3)
14 (40.0)
14 (32.6)

8 (38.1)
11 (31.4)
15 (34.8)

0.954

73 (73.7)
26 (26.3)

50.2 ± 9.7
51.8 ± 12.3

11 (15.1)
6 (23.1)

12 (16.4)
1 (3.8)

30 (41.1)
6 (23.1)

20 (27.4)
13 (50.0)

0.043**

69 (69.7)
30 (30.3)

51.2 ± 10.6
49.5 ± 10.1

14 (20.3)
3 (10.0)

10 (14.5)
3 (10.0)

23 (33.3)
13 (43.3)

22 (31.9)
11 (36.7)

0.507

13 (13.1)

61.0 ± 7.4

3 (23.1)

3 (23.1)

4 (30.7)

3 (23.1)

0.253

Primary

21 (21.2)

50.3 ± 12.4

5 (23.8)

1 (4.8)

4 (19.1)

11 (52.3)

Secondary

59 (59.6)

49.3 ± 8.9

8 (13.6)

9 (15.3)

24 (40.7)

18 (30.4)

6 (6.1)

43.6 ± 9.7

1(16.7)

0 (0.0)

4 (66.6)

1 (17.7)

Higher

p-value

0.001*

0.849

*Result was significant in the chi-square test (p<0.0001).
**Result was significant in the chi-square test (p<0.05).

previous study aimed to check the sickle cell trait in people undergoing
hemoglobin electrophoresis, our group found that blood group O was
about 41% of the total population and all participants in this blood
group were under 41 years old [12]. These data differ from the data
obtained by Coelho EAF, et al. [13] where about 38% of individuals
were blood group A, 12% from blood group B, 4% from blood group
AB, and 46% from blood group O.
Our results showed that Rh(-) patients represented only 15.2% and
were mostly individuals from blood groups A (46.7%) and AB (26.7%,
n= 4/15), which is similar to Pena CM [14]. A study that verified
the frequency of ABO/Rh among blood transfusion recipients at the
hospital Montes Claros, observed 90% of Rh-positive and 10% was Rhnegative. However, in the study developed by Sacomboio ENM, et al.
[12] in Angola, the percentage of Rh- participants was 16.9% (10/59).
In the present study, the majority of the patients was female
(72.7%), which is similar to the data published by Silva SSBE, et al. [5]
in hypertensive patients from two Basic Health Units in the western
region of São Paulo city, where they found 62.1%, however, our data
did not agree with the data obtained by Lopes E, et al. [15] where the
predominant gender was male (58.8%).
Most of the patients were from rural areas (43.4%). These data do
not corroborate the data presented at the African Union Conference

of Health Ministers [16] on the impact of non-communicable diseases
and neglected tropical diseases on the development of Africa, where
hypertension levels have been reported to be structurally higher in
urban environments than in rural environments, mainly because
of the contextual and behavioral factors associated with urban
environments, these include changes in diet and sedentary lifestyles
that together create a complex system conducive to the development
of hypertension.
The frequency of self-employed patients was higher (n=73.87%)
(Table 1) compared to the result obtained by Pessuto J, et al. [17] when
evaluating the risk factors in individuals with AH were observed that
the lowest levels of hypertension occur in the most privileged social
groups.
We did not found evidence of any associations between blood
groups on marital status (p<0.05). Simão M, et al. [18] found that most
of the patients with hypertension were single (54.1%), on the other
hand, a study conducted in Brazil by Silva EC, et al. [19] to assess the
prevalence of SAH and associated factors in men and women from
Amazonia Legal, observed that 72.1% of the patients were married.
About 59.6% of the patients had completed secondary education,
13.1% were illiterate, and only 6.1% had a higher education level.
These data corroborate with Malta DC, et al. [20] on the prevalence
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Table 2: Previous risk factors and ABO/Rh blood groups distribution among patients with hypertension in Luanda, Angola.
Blood groups
Sociodemographic
characteristic

N (%)

Mean age

A (%)

AB (%)

B (%)

O (%)

99 (100)

50.6 ± 10.4

17 (17.2)

13 (13.1)

36 (36.4)

33 (33.3)

No

58 (58.6)

53.6 ± 10.3

11 (64.7)

7 (53.4)

20 (55.6)

20 (60.6)

Yes

41 (41.4)

46.6 ± 9.5

6 (35.2)

6 (46.2)

16 (44.4)

13 (39.4)

Overall

p-value

Alcohol
0.902

Excessive Salt
No

42 (42.4)

50.6 ± 9.9

7 (41.2)

6 (46.2)

15 (41.7)

14 (42.4)

Yes

57 (57.6)

50.7 ± 10.9

10 (58.8)

7 (53.8)

21 (58.3)

19 (57.6)

No

76 (76.8)

51.8 ± 10.6

14 (82.4)

11 (84.6)

28 (77.8)

23 (69.7)

Yes

23 (23.2)

46.6 ± 9.3

3 (16.6)

2 (15.4)

8 (22.2)

10 (30.3)

No

81 (81.8)

50.0 ± 10.8

16 (94.1)

13 (100.0)

25 (69.4)

27 (81.8)

Yes

18 (18.2)

53.8 ± 8.2

1 (5.9)

0 (0.0)

11 (30.6)

6 (18.2)

0.993

Exercise
0.639

Family History
0.040**

**The result was significant in the chisquare test (p<0.05).

and AH associated factors in Brazilian adults, where they found that
the pathology was higher in individuals with lower education degrees
(38.0%). In another study, Gomez YEB [21] reported that there was
a direct association between AH and education degree showing that
people with a lower education level had a higher prevalence of AH
and only 15.1% among those that have 12 or more years of schooling.
In this study, we found that 41.4% consumed alcoholic beverages
(Table 2). Data similar to those were obtained by Simão M, et al. [19]
among students in the city of Lubango-Angola where it was found
that the consumption of alcoholic beverages was 40.6%. Most of the
patients with hypertension (57.6%) reported that before diagnosis they
consumed excessively refined salt (above 53% in all blood groups).
This finding overcame the data obtained by Celestini A [22] which
24.9% of patients from Pelotas - RS revealed that they do not add
salt to food. However, about 42.3% of the patients stated that they
consumed salt, data slightly lower than the results of Coca AL, et al.
[23] where food consumption and its influence on the control of AH
in adults and elderly of both sexes in a basic health unit in Dourados
were addressed. It was reported that the salt intake in males was 60%
and in females 66.7%.
Most patients with hypertension reported that before diagnosis
they did not perform a physical exercise (76.8%). This data differs from
Carvalho ACC, et al. [3], on the population’s perception of SAH and its
risk factors, where the vast majority (85.71%) practices some physical
activity for five days a week for at least 30 minutes. Most patients
(81.9%) do not know of the existence of the disease in the family (Table
2). These results differ from those obtained by Almeida A [24], on the
prevalence of SAH in a family health strategy in Minas Gerais, where
they found that 32% of hypertensive patients had a family history of
the disease.
Our study has potential limitations. The sample size is one of the
limitations of our study. Also, our study was carried out in only one
health unit, which does not represent all patients in Luanda or other
regions of Angola. The degree of the disease has not been determined,
which limited other analyzes of the study. Due to resource limitations,

we did not perform other laboratory tests to assess the condition of
the studied patients, which would allow more clinical information.
Therefore, more studies are needed to further describe the social
characteristics and blood groups in patients with hypertension in
Angola. These studies can provide details of the characteristics and
possible risk factors associated with the development of the disease
that can be used by public health policymakers to help reduce the
increase in individuals with hypertension in Angola.

Conclusion
Our findings showed a relationship between ABO/Rh and social
status distribution among patients with hypertension in Angola.
However, this relationship needs further investigation in a larger
population and different regions of Angola.
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