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Abstract

Background: Hypertension is a well-known disease amongst common people as every third person
is affected by the condition. Hypertension has been recognized as the best and traditional risk factor
for cardiovascular diseases. Results from sequential studies show a growing prevalence of
hypertension in emerging countries, probably caused by urbanization, aging population,
modifications in dietary habits, and social stress (Amponsem-Boateng, 2017).

Objective: To determine prevalence of hypertension and its association with blood groups among
sandwich students at the valley view university community in Accra.

Methodology: A randomly selected population consisting of 187 out of about 366 first year
sandwich students from the faculty of education. Forty point six (40.6%) female and 59.4% of male
between the ages of 20 and 39 were involved in this study. Data was analyzed using the SPSS
programme IBM version 20. Chi-square was used to investigate the association between independent
variables and prevalence of hypertension. The data was further analyzed using binary logistic
regression methods to evaluate possible risk factors associated with hypertension. Odd ratio was
reported to establish the risk of hypertension and 95% confidence interval were estimated. A p<0.05
was considered as statistically significance.

Results: Among the blood type, the prevalence of hypertension was higher among group AB (33.3%)
followed by group A (16.7%) group 0 (9.0%) and group B (1.8%). Statistically significant difference
was found in blood groups (P<0.016)

Conclusion: The occurrence of hypertension was found to be highest in blood group AB and A, but
it was statistically not significant. In our study, we found that the AB blood group was more
susceptible to hypertension as compared to blood group A, O and B.

Keywords: Prevalence, Body Mass Index, Hypertension, Blood Group, Students, Valley View
University

Introduction

Hypertension is a well-known disease among common people as every third person is
affected by the condition (Jindal et al, 2016). It has been recognized as the best and
traditional risk factor for cardiovascular diseases (Adebolu&Naidoo, 2014). Though, mostly
preventable and changeable, unrestrained hypertension has been accounted as terribly
affecting the global population’s health causing cerebrovascular accident and cardiac
diseases (Allagoa Erefagha et al, 2014).Hypertension troubles more than a quarter of the
world’s grown-up population, and this percentage is likely to reach 29% by 2025(Cappuccio,
F. P.et al, 2008), with its prevalence occurring largely in developing countries ( Guzman-
Guzman, 2013). Hypertension is considered as having a blood pressure reading of more than
140/90 mmHg over a number of weeks. Along with major cardiovascular risk factors,
hypertension groups with obesity, dyslipidemia, and glucose intolerance, which in turn link
with unrestrained blood pressure, further increasing total risk ((Kaur J., 2014). Earlier studies
have shown that high blood pressure is associated with many genetic markers and familial
patterns (Varghese A, et al, 2015). There are also empirical evidences suggesting its linkage
with blood groups but such associations remain controversial or inconclusive. As far as the
genetic makeup of an individual is concern, the ABO system becomes clinically significant
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as an intriguing field for detailed research (Shireen Jawed
et al, 2017). The ABO blood group system was the first
human blood group system discovered by Landsteiner in
1900 and it is the only system in which antibodies are
consistently and predictably present in the serum of normal
individuals whose red cells lack the antigens (Kaur Manjeet
et al, 2016). Other studies suggest that those carrying the
ABO blood group sublet A, group B, group O have a
greater risk of developing hypertension. On the contrary,
studies could not find relevant data in favour of subjects
with the ABO blood group being susceptible to
hypertension. Though the blood type cannot be modified as
a risk factor, having knowledge of the relationship between
blood groups and heart disease can help to improve the
control of other modifiable risk factors of developing
hypertension (Bosu W.K, 2010). This present study was
performed to determine the prevalence of hypertension and
its association with blood groups among sandwich students
in valley view university community.

Methodology

Study population

This study was concluded in 2017 at Valley View
University in Accra Ghana. A randomly selected
population consisted of 187 out of about 366 first year
sandwich students from faculty of education, comprising
40.6% female and 59.4% of male between the ages of 20
and 39.

Data Collection and Procedures
The method of data collection comprised self-administered
questionnaire and physical assessment.

Biochemical Measurements
Conventional slide agglutination tests were done to
determine the blood groups and Rh factor.

Blood Pressure Measurements

The blood pressure was measured after the participants had
been seated and vrested for 5 minutes using
sphygmomanometer and stethoscope. Hypertension (raised
blood pressure) defined as systolic BP >140mmHg and/or
diastolic BP >90mmHg. Average of two systolic and
diastolic blood pressure measurements was calculated and
was used as variables in the analysis.

Statistical Analysis

Data were analyzed using the SPSS programme IBM
version 20. Descriptive statistics for all studied variables
and chi-square test were used. The data were further
analyzed using binary logistic regression methods to
evaluate possible risk factors associated with hypertension.
Odd ratio (OR) was reported to establish the risk of
hypertension and 95% confidence interval (C.I) were
estimated. A p<0.05 was considered as statistically
significance

Result

The mean values of physical measurements are shown in
Table 1. The results indicate that the average age
28.27years, weight was 66.51kg, height was 162.65cm,

systolic blood pressure (SBP) was 113.39 mmHg and
diastolic pressure (DPB) was 73.59mmHg.

Table 1: General characteristic of the study population

Variables Minimum | Maximum | Mean | SD

Age in Years 23.00 39.00 28.27 | 3.479
Weight 41.00 121.00 66.51 | 13.04
Height 115.00 190.00 162.65 | 9.80
SBP(mmHQ) 90.00 180.00 113.39 | 13.64
DBP(mmHg) 45.00 110.00 73.59 | 9.83

Table 2: Distribution of mean systolic and diastolic blood
pressure by age group among participants

Age Group | Mean SBP + SD Mean DBP + SD
20-24 111.1579+11.99196 | 71.6842+8.64775
25-29 112.4298+13.48612 | 72.5789+9.17566
30-34 113.9756+9.14737 | 75.0000+9.47365
35-39 123.2308+23.57313 | 80.8462+14.65063
Total 113.3904+13.64459 | 73.5936+9.83113

Table 3: Distribution of mean systolic and diastolic blood
pressure by blood group among participants

Blood Group | Mean SBP + SD | Mean DBP + SD
A 115.14+17.038 74.83+10.56

B 111.05+11.33 72.21+8.13

AB 124.00+25.30 81.6+18.07

0 113.44+12.21 73.415749.68
Total 113.39+13.64 73.59+9.83

Table 4 represents the distribution of mean systolic and
diastolic blood pressure by body mass index among
participants. Results indicate that the overall mean systolic
blood pressure was (meant SD) 113.39£13.64mmHg with
mean diastolic pressure was 73.59+9.83mmHg. Both mean
systolic blood pressure and diastolic blood pressure
increased gradually with body mass index (BMI) as shown

on table 4 below.

Table 4: Distribution of mean systolic and diastolic blood
pressure by blood group among participants

BMI Mean SBP + SD | Mean DBP + SD
Underweight | 106.17+8.72735 | 70.00+17.03
Normal 111.6832+12.26 | 72.3069+8.35
Overweight 115.22412.25 74.86%9.26
Obesity 117.53419.10 76.53+12.82
Total 113.39+13.64 73.59+9.83

Table 5 presents the percentage of blood type according to
age, gender, body mass index and blood pressure of the
study population. Results indicate that prevalence of
hypertension (15.4%) was higher among the ages of 35-
39years and lowest (5.2%) at the ages of 20-24years. The
prevalence of hypertension in females 8(105%) was
slightly higher than males (8.1%). Higher prevalence of
hypertension was recorded among underweight (16.7%)
and Obese (16.7%) participants. Statistically significant
difference was not found in age, gender and body mass
index. Among the blood type prevalence of hypertension
was higher among group AB (33.3(%) followed by group A
(16.7%) group 0 (9.0%) and group B (1.8%). Statistically
significant difference was found in blood groups (P<0.016)

Table 5: Distribution of Blood Type According to Age, Gender, BMI and Blood Pressure

Parameters | Normal n (%) | Hypertension n (%) | To-tal n (%)

Age Chi-Square= 4.104, P=0.763
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20-24 18(94.7) 1(5.3) 19(10.2)
25-29 103(90.4) 11(9.6) 114(61.0)
30-34 38(92.7) 3(7.3) 41(21.9)
35-39 11(84.6) 2(15.4) 13(7.0)
Gender Chi-Square= 0.319, P=0.572
Female 68(89.5) 8(10.5) 76(40.6)
Male 102(91.9) 9(8.1) 111(59.4)
BMI Chi-Square = X? =4.994, p=0.172
Underweight 5(83.3) 1(16.7) 6(3.2)
Normal 96(95.0) 5(5.0) 101(54.0)
Overweight 44(88.0) 6(12.0) 50(26.7)
Obesity 25(83.3) 5(16.7) 30(16.0)
Blood Type Chi-Square= 10.384, P<0.016
A 30(83.3) 6(16.7) 36(19.3)
B 55(98.2) 1(1.8) 56(29.9)
AB 4(66.7) 2(33.3) 6(3.2)
0 81(91.0) 8(9.0) 89(47.6)
Total 170(90.9) 17(9.1) 187(100)

Blood type Analysis for Hypertension

The results of binary logistic regression analysis, including
the odds ratio for each of the blood type (A, B, AB and O)
are presented in table 4. Significant risk factor was related
to blood group B. Other blood types recorded no significant
associations.

Table 4: Association between prevalence hypertension and blood
type by binary logistic regression analysis

Parameter | Odd ratio [95% CI] | p-value

Blood type

A 1.0 -

B 0.091[0.010-0.791] 0.030

AB 2.500[0.370-16.888] | 0.347

0 0.494[0.158-1.542] 0.224
Discusion

Hypertension is a major public health problem in Ghana,
swiftly increasing in urban and rural populations (Baig M.
et al, 2015). Majority of hypertensive subjects remain
undetected due to its initial asymptomatic course, and thus
its control is insufficient. This calls for urgent prevention
and control measures for hypertension. The present study
revealed that about 9.1% of sandwich teachers attending
valley View University were hypertensive. In similar
studies, the prevalence of hypertension was reported to be
low as 7.5% in Jeddah, Saudi Arabia and about 5.7% in
Fayoum University, Eygpt (Mona Soliman et al, 2014).

Aging has become a worldwide social challenge and
prevalence of hypertension increased with age. However,
aging itself is not a disease but a period in the life of an
individual (Basu G, & Biswas S., 2013). Association with
age and hypertension has been seen in most of studies; our
findings document an increase of systolic blood pressure
and diastolic blood pressure with age. Nevertheless
statistical significance association between age and
hypertension was not found. The current study reveals no
significant association between hypertension and gender.
Previous study has documented that men have higher
hypertension than women (Amponsem-Boateng, 2017).
These findings depict that men are far less likely to be
hypertensive compared to women as shown in table 3. The
results suggest that regular medical screening is critical for
improving hypertension awareness among young adults.

Studies suggest the genetic basis of essential hypertension
in populations of different ethnicity. Thus, a non-
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modifiable factor like blood group can be used as a
predictor for hypertension and its awareness in the
population can be used to initiate lifestyle modifications in
the susceptible category. It can be concluded that there is
association between ABO blood groups and essential
hypertension (P<0.016). This is consistent with various
studies which document significant association of
hypertension with blood group (Nasreen AR. 2006).
Although all blood is made of the same basic elements, not
all blood is identical (Kaur M, 2014). In fact, there are eight
different common blood types, which are determined by the
presence or absence of certain antigens(®®. The current
observed that the AB blood group seen more in the
hypertension followed by blood group A, O and B whereas
several studies show significant association of hypertension
with blood group B (Sachdev B., 2011).

Conclusion

Blood group AB was the most common blood group and it
was associated with hypertension. The occurrence of
hypertension was found to be highest in blood group AB
and A, but it was statistically not significant. In our study,
we found that the AB blood group was more susceptible to
hypertension as compared to blood group A, O and B.

References

1. Rajneesh Jindal, Neera Jindal, Ankur Dass. Prevalence
of hypertension and its association with various risk
factors- a survey in Uttar Pradesh. International
Journal of Contemporary Medical Research
2016;3(11):3410-3412.

2. Adebolu, F. A., & Naidoo, M.(2014). Blood pressure
control amongst patients living with hypertension
presenting to an urban district hospital outpatient clinic
in Kwazulu-Natal. . African Journal of Primary Health
Care & Family Medicine, 6(1), 572. .

3. Allagoa Erefagha Leonardo, Kotingo Isuomo Victoria,
Mukoro Duke George, Kotingo Ebikabowei Lucky,Ala
Cornelius Tariebi, Ambaiowei Segu Tunumubofa,
Asalagha Binaebi Daniel,Enu Timipre, & Daprim
Ogaji. (2014). Some Risk factors among hypertensive
Clients in a in an Outpatient Clinic of a Tertiary health
centre. Southern Nigeria:, 40-45.

4. Cappuccio, F. P., Kerry, S. M., Adeyemo, A., Luke, A,
Amoah, A. G. B., Bovet, P., Cooper, R. S. (2008). Body size
and blood pressure: An analysis of Africans and the African
diaspora. Epidemiology (Cambridge, Mass.),, 19(1), 3846.



World Wide Journal of Multidisciplinary Research and Development

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Dalal, S., Beunza, J. J., Volmink, J., Adebamowo, C.,
Bajunirwe, F., Njelekela, M., & Holmes, M. D. (2011).
Non-communicable diseases in sub-Saharan Africa:
what we know now. International journal of
epidemiology, 40(4), 885-901.

Iris P. Guzman-Guzman, Lorenzo Salgado-Goytia,
José F. Mufoz-Valle, Aralia B. Salgado- Bernabg,
Irma Quiroz-Vargas, Isela Parra-Rojas. (2013).
Clinical and Experimental Hypertension. 35 (1), 67—
73.

Kaur, J. (2014). A Comprehensive Review on
Metabolic Syndrome. Cardiology Research and
Practice, 943162. http://doi.org/10.1155/2014/943162).
Moreira, G. C., Cipullo, J. P., Ciorlia, L. A. S,
Cesarino, C. B.,, &  Vilela-Martin, J. F. (2014).
Prevalence of metabolic syndrome: association
with risk factors and cardiovascular complications in
an urban population. PLoS One, 9(9), e105056..
Varghese A, Abraham ML, Ramachandran R, Thomas
SA. Prospective study of the relationship between
blood pressure and blood group among adult male
blood donors in a Tertiary care center. Inter J Clin Exp
Phys. 2015; 2: 51-5.

Shireen Jawed, Sadaf Zia, Sundus Tariq. Frequency of
different blood groups and its association with BMI
and blood pressure among the female medical students
of Faisalabad. JPMA 67: 1132; 2017.

Arthur  Nwafor Chuemere, Oluwadare Joyce
Olorunfemi Jonah Uzoma Nwogu Owate Faith Mmom,
Emmanuel Onuka Agbai and Vitalis Voh Vurey.
Correlation between Blood group, Hypertension,
Obesity, Diabetes, and combination of Prehypertension
and Pre-Diabetes in School Aged Children and
Adolescents in Port Harcourt.IOSR Journal of Dental
and Medical Sciences (IOSR-JDMS) e-ISSN: 2279-
0853, p-ISSN: 2279-0861.VVolume 14, Issue 12 Ver. VI
(Dec. 2015), PP 83-89DOI: 10.9790/0853-141268389
Manjeet Kaur, Kawalpreet Gill, Roopam Bassi,
Deepinder Kaur. Association of ABO and Rh blood
groups. Pak J Physiol 2016;12(2)

Bosu WK. Epidemic of hypertension in Ghana: a
systematic review . BMC Public Health,2010;10:418
Baig M, Gazzaz ZJ, Gari MA, et al. Prevalence of
obesity and hypertension among University students’
and their knowledge and attitude towards risk factors
of Cardiovascular Disease (CVD) in Jeddah, Saudi
Arabia. Pakistan Journal of Medical Sciences.
2015;31(4):816-820. d0i:10.12669/pjms.314.7953
Mona Soliman, Omaima EIl-Salamony, Khalid El-
Khashab, Naglaa A. El-Sherbiny, Safaa Khamis. Study
of Hypertension among Fayoum University Students,
International Journal of Public Health Research. Vol.
2, No. 2, 2014, pp. 15-19

Acheampong K, Appiah S, Baffour-Awuah D et al.
Prevalence of hypertension and its association with
obesity among women attending valley view university
hospital, Accra. Int J Health Sci Res.2018; 8(1):155-
162

Basu G, & Biswas S. Epidemiology of hypertension
and its risk factors in a village of west Bengal.
IJRRMS, 2013; 3(3).

Manjeet Kaur, Kawalpreet Gill, Roopam Bassi, Deepinder
Kaur Association of ABO and Rh Blood Groups with
Hypertension. Pak J Physiol 2016;12(2):11-4

~ 360~

19.

20.

21.

22.

23.

24,

Nasreen AR. Blood groups and hypertension. J
Baghdad Coll Dent 2006;18(2):68-70.

Kaur M. Association between ABO blood group and
hypertension among post-menopausal females of North
India. Anthropologist 2014;17(2):677-80.
American
cross:https://www.redcrossblood.org/learn-about-
blood/blood-types.html.

Sachdev B. Prevalence of hypertension and associated
risk factors among nomad tribe groups. Antrocom
2011;7(2):181-9.

Bhattacharyya S, Ganaraja B, Ramesh BM. Correlation
between the blood groups, BMI and prehypertension
among medical students. J Chin Clin Med
2010;51(2):78-82.

Amponsem-Boateng C., Prevalence of Hypertension
and Associated Risks Among Gospel Workers of the
Seventh-Day Adventist Church in Northern Ghana
Union Mission (2017). 10SR Journal of Nursing and
Health Science (IOSR-JNHS) e-ISSN: 2320-1959.p-
ISSN: 2320-1940 Volume 6, Issue 6 Ver. VIII. (Nov.-
Dec .2017), PP 35-41.

red



