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ABSTRACT: WHO estimates that around 600 million people suffer from high blood pressure which causes
high costs for health systems and influences the economy of these countries. In this study, we investigate the
sociodemographic characteristics and risk factors related to hypertension among individuals from Huambo,
Angola. This cross-sectional study was conducted with 158 participants consulted in the Cardiology services
at Hospital Geral do Huambo, between January and July 2023. A total of 67.1% of the studied patients were
hypertensive. The mean age of the hypertensive (55.8411.3) patients was higher than non-hypertensive
(53.1£13.4) patients, although no significance was observed (p=0.199). Patients aged between 30 and 40
(OR=1.19, P=0493), male (OR=1.17, P=660), employees (OR=9.94, P=0935), patients consuming alcohol (OR=1.11,
P=0.864), and practising physical activity (OR=1.12, P=0.742) presented a high chance of developing
hypertension, while those living in urbanized areas (OR=0.78, P=0.59) and with a low educational level
(OR=0.43, P=0.194), had a low chance to develop hypertension. There was no statistical significance between
demographic or behavioural characteristics with hypertension (P>0.05). Regarding clinical characteristics, body
mass index was statistically related to hypertension (p=0.011). Our findings show that hypertension is a major
health problem for the young population of Huambo. There is an urgent need to create strategies to improve
the prevention, diagnosis, and treatment of hypertension, not only in Huambo but throughout the country.
Further studies to understand determinants related to hypertension should be carried out among the young
population in Angola.

keywords: hypertension; risk factors; Huambo; Angola

1. INTRODUCTION

Hypertension is one of the most common chronic diseases, constituting an independent risk
factor for many diseases, such as stroke and chronic renal failure.[1,2] The World Health Organization
(WHO) estimates that around 600 million people suffer from high blood pressure, with a global
increase of 60% by 2025, in addition to around 7.1 million deaths per year, which causes very high
costs for health systems, directly influencing the economy of these countries.[3,4] For example, low-
and middle-income countries (LMICs) have 93% of the world's disease burden and contribute to
around 78% of deaths from cardiovascular disease and 50% of the total disease burden.[3] Several
authors show that demographic characteristics such as advanced age, alcohol consumption, smoking
and a sedentary lifestyle can increase the risk of hypertension.[5] Also, the body mass index (BMI)
has been a determining factor in the diagnosis of obesity.[5]

Until the 20th century, infectious diseases were the main causes of death in the world
population. Today, with the improvement of socio-economic and health conditions, non-
communicable diseases (NCDs) are the main cause of death in the world, causing 63% of deaths. In

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202310.2037.v1
http://creativecommons.org/licenses/by/4.0/

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 31 October 2023 doi:10.20944/preprints202310.2037.v1

sub-Saharan Africa, the epidemiology of cardiovascular diseases is different compared to other parts
of the world, where mortality is declining, and life expectancy is increasing.[6]

Studies carried out in Angola on hypertension and associated risk factors, specifically in Bengo,
Huambo, Luanda and Lubango, revealed a significant prevalence of hypertension among the young
population and a low level of knowledge about this cardiovascular disease.[7-10] Despite that, there
are few studies published on the prevalence and risk factors of hypertension in Angola, particularly
in Huambo, one of the provinces, located in the centre of the country. Therefore, the present study
aimed to investigate the prevalence and factors associated with hypertension in Huambo, in order to
contribute to the definition of strategies for controlling cardiovascular diseases.

2. MATERIAL AND METHODS

2.1. Study design and setting

This is a cross-sectional study with a convenience sample of 158 participants of both sexes aged
between 30 and 70 years who were consulted in the Cardiology services at Hospital Geral do Huambo
between January and July 2023. Huambo is one of the 18 provinces of Angola, located in the country's
central region. According to 2018 population projections, prepared by the National Statistics Institute,
it has a population of 2,309,829 inhabitants and a territorial area of 35,771 km2, making it the fourth
most populous province in Angola and one of the richest in the country. The data were used using
the World Health Organization's (WHO) Step Wise questionnaire for surveillance of chronic non-
communicable diseases[11]. Sociodemographic (age, sex, occupation, place of residence and
educational level), behavioural (alcohol consumption and physical activity) and clinical data (Signs,
symptoms and morbidities) were obtained through an interview, after signing the consent form. free
informed. The research project was first forwarded to the Scientific Council of the Faculty of Medicine
of Huambo, having decided positively (Deliberation No. 003/CC/23) and subsequently sent to the
Ethics Committee of the Institute of Health Research of Angola, also approved by this Body
(031/C.E.M.S./2023). Written informed consent was obtained.

2.2. Data and sample collection

Blood pressure was measured on the right arm with an OMRON automatic sphygmomanometer
with the patient sitting and using the appropriate cuffs according to the individual's upper arm
circumference.[12] Pressure values were measured after the interview with a minimum rest of 5
minutes and the person must remain seated with their arm resting on the table. Three consecutive
measurements were taken with a one-minute interval between one and the other and the systolic and
diatonic blood pressure values of the 3 measurements were recorded taking the average into account.
Patients were considered hypertensive if systolic BP was >140 mmHg and diastolic BP was >90
mmHg.[13] Hypertension was defined according to the diagnostic and classification criteria
established by the European Society of Arterial Hypertension, which establishes in adults as Ideal
(systolic blood pressure 12mmHg and diastolic blood pressure <85mmHg); normal (systolic blood
pressure <130mmHg and diastolic blood pressure <85mmHg); borderline (systolic blood pressure
130mmHg and diastolic blood pressure 8SmmHg or 139 - 89mmHg); stage I hypertension (systolic
140-159mmHg and diastolic 90 - 99mmHg); Stage II hypertension (Systolic 160 -169mmHg and
diastolic 100 - 109mmHg); Stage III hypertension (Systolic 2180mmHg and diastolic 2110mmHg);
Isolated systolic hypertension (=140 and diastolic <90mmHg).[14] Height and weight were measured
with an analogue medical scale containing a non-slip platform, manual adjustment, 600-2100mm
altimeter, up to 150kg, 500g graduation with a platform dimension of 270x370, (MEDIKA brand,
Portugal). All procedures and standards for reliable results were taken into account considering the
manufacturers' descriptions and guidelines. Body mass index was classified according to the WHO
classification as normal up to 25, overweight between 25-30 and obese >30. After a study was carried
out in the cardiology section, patients with high BP were immediately given appropriate treatment.
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2.3. Statistical analysis

SPSS version 29 was used to analyze the data. Chi-square test to compare the proportion
between hypertensive and non-hypertensive patients. Logistic regression analysis was performed
with hypertension as the dependent variable and demographic, behavioural and clinical variables as
independent variables. Odds ratios (OR) and 95% confidence intervals (CI) were calculated. All P-
values less than 0.05 were considered statistically significant.

3. RESULTS

The basic characteristics of the participants are shown in Table 1. A total of 158 subjects of both
sexes took part in the study, from these 107 (67.7%) were female and 51 (32.7%) males. The age range
of the participants varied between 30 and 70 years, with a predominance in the 40s (85.4%) onwards.
From the point of view of prevalence, it was found that 67.1% (106/158) of the sample were
hypertensive. The mean age and SD among the non-hypertensive subjects was 53.9+13.3 and the
hypertensive subjects was 55.8+11.3. There was no statistical significance in age (P=0.079), gender
(P=0.660), occupation (P=0.935), area of residence (P=0.590), educational level (P=0.359), behavioural
characteristics such as physical activity (P=0.743) and consumption of alcohol (p=0.864) with
hypertension. The multivariate logistic regression test showed that patients with hypertension aged
between 30 and 40 (OR=1.19 CI 95%: 0.3-5.28, P=0493), male (OR=1.17 CI 95%: 0.11-13.5, P=660),
employees (OR=9.94 CI 95%: 0.48-1.965, P=09. 35), those living in urban areas (OR=0.78 CI 95%: 0.32-
192%, P=0.59), low school graduates (OR=0.43 CI 95%: 0.12-1.55%, P=0.194), consuming alcohol
(OR=1.11 CI 95%: 0.33-3.80, P=0.864) and practising physical activity (OR=1.12 CI 95%: 0.57-2.18,
P=0.742) had increased risk. In Table 2, we showed the clinical characteristics related to hypertension.
Of the 106 patients with hypertension, 81 (76.4%, P=0.732) reported having a headache, 25 (23.6%,
P=0.723) chest pain, 81 (76.4%, P=0.333) blurred vision, 63 (59.4%, P=0.661) tinnitus and 97 (91.8%,
P=0.189) nosebleeds. Concerning BMI, the majority (46/106, 43.4%) of hypertensive patients in the
sample were obese, followed by those who were overweight (37/106, 34.9%), and (23/106, 21.7%).

Table 1. Demographic and behavioural characteristics related to hypertension among patients from

Huambo, Angola.
Hypertension Univariate analysis
Independent variables N (%)
No (%) Yes (%) p-value  OR (95% CI) p-value
Overall 158 (100) 52 (32.9) 106 (67.1)
Demographic characteristic
Age, year (mean + SD) 549 +12.0 53.1+13.4 55.8+11.3 0.199
Age distribution
<30 yo 3(1.90) 1 (1.90) 2 (1.90) 0.079 0.41 (0.30 - 5.28) 0.493
30-40yo 20 (12.7) 11 (21.2) 9 (8.50) 1.19 (0.11-13.5) 0.890
>40 yo 135 (85.4) 40 (76.9) 95 (89.6) 1.00
Gender
Female 107 (67.7) 34 (65.4)) 73(68.9) 1.00
Male 51 (32.7) 18 (34,6) 33 (31.1) 0.660 1.17 (0.58 - 2.37) 0.660
Occupation
Unemployed 104 (65.8) 34 (65,4) 70 (66,0) 1.00
Employed 54 (34,2) 18 (34.6) 36 (34.0) 0.935 9.94 (0.48 - 1.95) 0.935
Residence area
Non-Urbanized 28 (17.7) 8 (15.4) 20(18,9) 0.590 1.00

Urbanized 130 (82.3) 44 (84.6) 86 (81.1) 0.78 (0.32 - 1.92) 0.591

doi:10.20944/preprints202310.2037.v1
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Educational level

Iliterate 16 (10.1) 4(10.5) 12 (16,9) 0.359 0.43 (0.12 - 1.55) 0.194
Basic 41 (25.9) 18(34.6) 23(21.7) 0.75 (0.21 — 2.69) 0.658
Medium 52 (32.9) 16 (30.8) 36 (34.0) 0.83 (0.23 - 3.03) 0.782
High 52 (47.7) 16 (42.1) 36 (50.7) 1.00

Behavioural characteristic

Alcohol

No 145 (91.8) 48 (92.3) 97 (91.5) 0.864 1.00

Yes 13 (8.20) 4(7.70) 9 (8.50) 1.11 (0.33 - 3.80) 0.864
Physic activity

No 70 (44.3) 24 (46.2) 46 (43.4) 0.743 1.00

Yes 88 (55.7) 28 (53.8) 60 (56.6) 1.12 (0.57 - 2.18) 0.743

Table 2. Clinical characteristics related to hypertension among patients from Huambo, Angola.

Hypertension
Clinical characteristics N (%) No (%) Yes (%) p-value
Overall 158 (100) 52 (32.9) 106 (67.1)
Signal and symptoms
Headache 122 (77,2) 41 (78.8) 81 (76.4) 0.732
Chest pain 36 (22.8) 11 (21.2) 25 (23.6) 0.723
Blurry vision 117 (74,1) 36 (69.2) 81 (76.4) 0.333
Buzz 92 (58.2) 29 (55.8) 63 (59.4) 0.661
Nosebleed 145 (91.8) 48 (92.3) 97 (91.8) 0.864
Asthenia 141 (89.2) 44 (84.6) 97 (91,5) 0.189
Comorbidities
No 53 (33.5) 17 (32.7) 36 (34.0) 0.874
Yes 105 (66.5) 35 (67.3) 70 (66.0)
Distribution Comorbidities
AVC 9 (5.70) 3 (5.80) 6 (5.70) 0.978
Heart failure 48 (30.4) 17 (32.7) 31(29.2) 0.658
Arterial injury 30 (19.0) 9(17.3) 21 (19.8) 0.706
Retinal damage 15 (9.50) 97 (91.5) 9 (8.50) 0.539
Aneurysm 1 (0.90) 0 (0.00) 1 (0.90) 0.482
Angina Pectoris 1 (0.60) 0 (0.00) 1 (0.90) 0.482
Body mass index
Normal 40 (25,3) 17 (32.7) 23 (21.7) 0.011
Overweight 62 (39.2) 25 (48.1) 37 (34.9)
Obesity 56 (35.4) 10 (19.2) 46 (43.4)

4. DISCUSSION

Hypertension has become the main cardiovascular risk factor globally.[15] The data found in the
present study showed that hypertension was prevalent in most of the population studied, with about
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67% affected by high blood pressure. The prevalence of high blood pressure in the present study was
higher than that reported by Sebastido et al in a study addressing the Demographic characteristics
and risk factors related to high blood pressure among healthy blood donors from Luanda, the capital
city of Angola, where about 7.3% of the population had high blood pressure (>140/90 mmHg).[10]

In an epidemiological cohort study conducted among individuals from Poland, Zatonska et al.
(2023) found that several factors played a significant role in increasing the chances of developing
hypertension after nine years. These factors included gender, educational level, body weight, alcohol
consumption, and embracing a healthy lifestyle.[16] In the present study, patients aged between 30
and 40 (OR=1.19, P=0.493), male (OR=1.17, P=0.660), employees (OR=9.94, P=0.935), patients
consuming alcohol (OR=1.11, P=0.864), and practising physical activity (OR=1.12, P=0.742) presented
a high likelihood of developing hypertension, while those living in urbanized areas (OR=0.78,
P=0.591) and with a low educational level (OR=0.43, P=0.194), had a low likelihood to develop
hypertension (Tables 1 and 2).

In our study, we found that certain factors were associated with a higher likelihood of
developing hypertension. Patients who were between the ages of 30 and 40 (OR=1.19, P=0.493), male
(OR=1.17, P=0.660), employees (OR=9.94, P=0.935), alcohol consumers (OR=1.11, P=0.864), and those
who engaged in physical activity (OR=1.12, P=0.742) had a higher likelihood of developing
hypertension. On the other hand, individuals living in urbanized areas and those with a low
educational level had a lower likelihood of developing hypertension (Tables 1 and 2). In previous
research, it was discovered that women who are over the age of 40 have a higher likelihood of
developing high blood pressure. Interestingly, our study yielded similar findings, reinforcing this
connection.[2] Exercise has been widely recognized as having a remarkable impact on managing high
blood pressure and numerous studies have consistently shown this positive effect. However, our
study found that physical activity might play a role in contributing to high blood pressure since the
prevalence of this condition increased from 54% to 57% among non-hypertensive to hypertensive
subjects, respectively.[17,18] The augmented risk of hypertension occurrence among individuals
engaged in physical exercise in Angola necessitates comprehensive exploration in future studies. It
is imperative to investigate and elucidate the potential underlying reasons behind this association.

Mendy et al., (2020) conclude that the likelihood of having hypertension was significantly higher
among those classified as overweight and obese workers compared to their peers.[19] In addition,
previous studies carried out in Angola by Piris et al, (2016) using a database from the demographic
surveillance system held at the Health Research Centre of Angola (CISA), also concluded that being
overweight and obese were significantly associated with hypertension.[20] Our results provide
additional evidence that individuals with a normal (22%) body mass index have a reduced likelihood
of high blood pressure compared to those who are overweight (35%) or obese (43%), aligning with
previous research findings (Table 2). Furthermore, we explored other significant clinical factors,
including the occurrence of comorbidities. Our findings revealed that the prevalence of hypertension
is twice as high among patients with comorbidities in comparison to those without comorbidities
(Table 2).

There are important limitations to this study. The study's statistical power and our ability to
draw accurate conclusions are hindered by the small sample size. Additionally, we did not conduct
thorough clinical examinations to definitively determine the presence of hypertension. It's important
to note that the study's findings may not reflect the overall state of hypertension in Angola, as it was
conducted in a specific region. Notwithstanding the limitations inherent in our study, the results
unequivocally underscore the substantial prevalence of cardiovascular disease in Angola, thereby
underscoring the urgent necessity for substantial investment in this domain. To this end, we strongly
advocate prioritizing research initiatives aimed at identifying high-risk populations prone to
developing hypertension. By doing so, we can acquire crucial insights that will inform targeted
interventions and ultimately enhance public health outcomes.

In summary, hypertension is a significant public health issue in the population of Huambo. It is
crucial to implement urgent strategies to prevent the rise in the number of individuals living with
high blood pressure.

doi:10.20944/preprints202310.2037.v1
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In this study, we explore the potential demographic factors that may contribute to the rise in
hypertension cases in Huambo. It's important to note that the limited number of participants in our
study may have affected the statistical power, and the data might not fully represent the actual
epidemiological profile of hypertension in the region. Hence, it is crucial to develop effective
strategies that focus on enhancing the prevention, diagnosis, and treatment of hypertension. These
efforts should extend beyond Huambo and encompass the entire country, to mitigate the rise in
cardiovascular diseases among the socially vulnerable population in Angola.
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