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Abstract

Introduction: severely elevated blood pressure
significantly increases cardiovascular morbidity and
mortality in hypertensive Black patients. The
objective of this study was to determine the
prevalence, complications and factors associated
with severe high blood pressure in hypertensive
patients in Yaoundé, Cameroon. Methods: we
conducted a cross-sectional study in the outpatient
and cardiology units of two teaching hospitals in
Yaoundé. We included consenting hypertensive
patients aged over 18 years. We first measured
their blood pressure (BP), then we collected their
sociodemographic data, cardiovascular risk factors,
follow-up data, and ended with a complete physical
examination. We performed a regression analysis
to assess correlates of severe hypertension. Results:
we included a total of 153 patients with 33 (21.6%)
of them having severe hypertension. Among the 33
patients, 16 (48.5%) were male and 17 (51.5%) were
female. Their mean age was 60.52 + 12.83 years.
Chronic kidney disease (78.8%), hypertensive
retinopathy  (69.7%) and left ventricular
hypertrophy (48.5%) were the most common
complications. On multiple logistic regression

analysis, inadequate follow-up was independently
associated with severe hypertension (adjusted
OR=7.09; 95% Cl [2.29-21.9]). Conclusion: severely
elevated BP is common among hypertensive
patients in our setting with important physical and
economic  consequences. Increased patients
awareness and improving access to primary care
physicians and cardiologists, through health
insurance or other means, may be an effective
strategy for reducing cardiovascular morbidity and
mortality among hypertensive Black patients.

Introduction

Hypertension is the first cardiovascular risk factor
worldwide [1]. In Cameroon, its prevalence is
alarming, approaching 30% in some studies, most
often evolving insidiously and diagnosed
incidentally [2,3]. Some data suggest hypertension
is more precocious in Blacks with higher blood
pressure (BP) values that are more difficult to
control [4]. There is a strong, independent and
progressive association between BP levels and the
occurrence of adverse cardiac and vascular
events [5]. Grade 3 or severe hypertension (systolic
BP > 180 mmHg and or diastolic BP > 110 mmHg)
leads, without any other cardiovascular risk factors,
to a 20-30% risk of cardiovascular disease and is
therefore more associated with damage to target
organs such as the heart, brain and kidneys [4]. The
proportion of severe hypertension among
hypertensive patients could be higher in Black
Africans than in other populations [6] and severe
hypertension remains a common cause of
hospitalization and deaths in our setting despite
the advent of antihypertensive drugs. Hence, this
study aimed to determine the prevalence,
complications and factors associated with severe
high BP in hypertensive patients in Yaoundé,
Cameroon.

Methods

Study design and setting: we conducted a cross-
sectional study in the outpatient and cardiology
units of the Yaoundé General Hospital and Yaoundé
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Central Hospital from February to April 2020. These
are two referral university hospitals which have
many cardiology specialists, a high attendance and
receive many patients from all over the country.

Study population: sampling was consecutive and
all consenting hypertensive patients, aged over 18
years who came for consultation during the study
period were included. Our sample size was
estimated at 236 participants using the Cochrane
formula:

N={e2xpx(1-p)}/ P

Where N is the sample size, I=5% is the precision
level, €=1.96 is a constant which depends on |,
p=19.3% is the prevalence of severe high BP in
hypertensive patients previously found by
Ngongang et al. in Cameroon [3].

Data collection: the BP was measured on both arms
using a standardized protocol with the participants
seated in a quiet room and after at least 15 minutes
of rest with validated automated BP machines
which were regularly calibrated to avoid erroneous
measurements. The mean of two measures
performed at least five minutes apart was used for
all analyses. We then conducted an anamnesis and
used pre-designed and pre-tested questionnaires
to collect sociodemographic data, cardiovascular
risk factors, follow-up data and ended with a
complete physical examination. We used the
GIRERD questionnaire to evaluate compliance to
treatment [7,8].

Definitions: we defined severe high BP as a systolic
BP > 180 mmHg and/or diastolic BP > 110
mmHg [9]. High alcohol consumption was defined
as men consuming more than 3 glasses of wine per
day (2 glasses for women). We considered a patient
to be sedentary if he didn’t practice at least 150
minutes of moderate physical exercise per week. A
patient was considered properly followed-up if he
had at least two office visits with his physician
during the past 12 months. The term «associated
treatment» essentially referred to lipid lowering
drugs and low dose aspirin.

Statistical analysis: data analysis was done using
SPSS version 23.0 (IBM Corporation, Armonk, NY,
USA). Univariate associations were tested with use
of the Chi-square test and Fisher’s exact test. We
performed a regression analysis to assess
independent correlates of severe hypertension.
The odds ratios with 95% confidence interval (OR,
95%Cl) were used as measure of association.

Ethical considerations: our study was reviewed and
approved by the Institutional Ethical Clearance
Committee of the Faculty of Medicine and
Biomedical Sciences of the University of Yaoundé I.
A written informed consent was obtained from
each participant.

Results

General characteristics of the study population: a
total of 153 patients aged 31 to 91 years were
included in the study. Severe hypertension was
found in 33 (21.6%) patients (Table 1), 16 (48.5%)
males and 17 (51.5%) females. Their mean age was
60.52 + 12.83 years. Age (OR=0.69 [0.30-1.5] 95%
Cl), sex (OR=1.23 [0.50-2.6] 95% Cl) and place of
residence (OR=0.53 [0.21-1.31] 95% ClI) didn't
influence the distribution of severe hypertension in
our study population. Table 2 shows the
distribution of the study population according to
sociodemographic characteristics. The duration of
hypertension ranged from 1 to 20 years with a
median duration of 5 years.

Complications of severe high blood pressure:
chronic kidney disease (78.8%) was the most
frequent complication in patients with severe
hypertension followed by hypertensive retinopathy
(69.7%), left ventricular hypertrophy (LVH) (48.5%)
and strokes (27.3%). Table 3 depicts the frequency
of complications in patients with severe high BP.

Factors associated with severely elevated blood
pressure: a sedentary lifestyle was the most
prevalent cardiovascular risk factor (78.8%)
followed by obesity/overweight (75.8%). Only a
third of patients with severe hypertension were
strictly following a low salt diet, i.e < 5 grams/day.
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However, these risk factors were equally
distributed in both groups (p>0.05). On multivariate
analysis, inadequate follow-up was independently
associated with severe hypertension (adjusted
OR=7.09; 95% Cl, 2.29 to 21.9) as depicted in Table
4,

Discussion

The objective of this study was to determine the
prevalence, complications and factors associated
with severely elevated BP in a population of
hypertensive Black patients. The prevalence is
pretty high and the complications are numerous.
Most factors associated with severe rise in BP
values are modifiable. These can be targeted for
secondary prevention. There is a statement that
hypertension is an aging disorder [10]. This
statement is verified in our study as 48.5% of our
study population was aged over 60 years. Aging is
associated with gradual fragmentation and loss of
elastin fibers and accumulation of collagen fibers in
the tunica media of large arteries causing arterial
stiffness. Many authors working on severe
hypertension in Blacks and even Caucasians found
a mean age greater than 50 years [3,6,11]. We
found a higher proportion of women in our survey
(sex ratio = 0.94). Men are generally at greater risk
for hypertension and cardiovascular diseases than
are age-matched, premenopausal women. After
menopause, which occurs around 50 years, BP
increases in women to levels even higher than in
men [12]. Similar sex ratios were found in other
studies [3,6,11].

Previous studies suggested that severe high BP was
more frequent in Black hypertensive patients. One
out of five hypertensive patients in our study had
severely elevated BP values. Some authors
emphasized on psychological stress and
socioeconomic factors to explain the excess and
severity of hypertension in Blacks. Others focused
on biological and pathophysiological reasons.
Because of their genetic make-up, Black patients
tend to retain more salt and water and develop a
volume-dependent type of hypertension [13,14].
These explanations could justify the higher

prevalences found in Cameroon (19.3% in 2016) [3]
and Ivory Coast (70% in 2001) [6] as compared to
the much lower ones found in Pakistan (16.3% in
2014) [15] and in the United States (11.4% in
2018) [16].

Complications of severe hypertension were
frequent in our study, led by Chronic Kidney
Disease (CKD) (78.8%). Kidney involvement is
common in African studies [3,17-19]. Chronic
kidney disease occurs due to the deleterious effects
that increased BP has on kidney vasculature. Long-
term, uncontrolled, high BP leads to high
intraglomerular pressure, glomerular injury and
scarring impairing glomerular filtration [20], thus
patients with hypertension should have a urine
dipstick done and serum creatinine measured
regularly. Hypertensive retinopathy was also
frequent (69.7%). This corroborates the statement
that hypertensive retinopathy is much more
prevalent in Black Africans than in Caucasians [21].
Hypertensive retinopathies could regress with
adequate BP control, however, no study showed
that this regression leads to reduced cardiovascular
morbidity and mortality [21]. Almost half patients
with severely elevated BP values in our study had
concentric LVH confirmed on echocardiography.
Left ventricular hypertrophy is a pejorative marker
for the occurrence of complications. Not only it is
the witness of long-standing uncontrolled
hypertension, but it is also a prognostic factor for
sudden death [22-24]; hence the importance of
having echocardiography done regularly. Stroke
was the next complication. There is a close
relationship between hypertension and stroke in
Blacks. Watila et al. [25] as well as Kramoh et
al. [26] found hypertension as the first risk factor
for stroke. Similarly, Sonou et al. [27] working on
the absolute cardiovascular risk and complications
of arterial hypertension in Cotonou, Benin, found
that strokes were much more frequent when the
systolic BP rose above 170 mmHg. Cardiovascular
risk factors were frequent in our study population.
Three quarters of patients with severe
hypertension were obese or overweight. This result
is well above the 23.5% prevalence of obesity found
in the Cameroon (both normotensives and
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hypertensive) in 2014 [2] and suggests that most
severe hypertensive patients are found among
obese. In addition, this result can be explained by
the fact patients are not well aware of the effect of
obesity and other risk factors on their BP, but also
by poor compliance with dietary measures imposed
by hypertension. This unawareness and poor
compliance further explains why only a third of
patients in our study were strictly following a low
salt diet.

Tobacco smoking, high alcohol consumption and
dyslipidemia were significantly associated with
severe hypertension on univariate analysis.
Smoking (nicotine) transiently increases
sympathetic autonomic nervous system output but
also has a long term effect on lipid metabolism and
insulin resistance, involved in atheromatous
disease. It also accelerates arterial aging, leading to
increased stiffness which is seen in chronic
hypertension. Smoking is often associated with
increased alcohol consumption, all of which
contribute to poor BP control and increased
cardiovascular risk [28-30]. Numerous studies have
demonstrated a strong relationship between
alcohol consumption and hypertension. The
mechanisms are multiple: direct action of alcohol
on smooth muscle cells, indirect action by
stimulating hormones involved in water and
sodium regulation and arteriolar
vasoconstriction [31,32]. Dyslipidemias have a
direct effect on the atheromatous process, which
favors the development of renal artery stenosis, an
aggravating cause of hypertension [33,34].
However, multivariate analysis failed to show an
association between any of these factors and
severe hypertension probably because of our
smaller than calculated study population.

Unlike Shea’s results [11], a poor compliance to
antihypertensive treatment was only marginally
associated with severe hypertension (adjusted
OR=1.86 [0.82-6.8] 95% ClI) in our study probably
because of the small size of our population.
Compliance with treatment is widely recognized as
a key issue in achieving BP control. The cost of
antihypertensive medication and dosing frequency

could be a few examples contributing to non-
compliance and resulting in poorly controlled
hypertension. Lack of regular BP monitoring and
knowledge of what is the normal BP could also
contribute.

Shea et al. in the United States found that severe,
uncontrolled hypertension was significantly more
common among patients who had no primary care
physician (adjusted OR=3.5 [1.6-7.7]) and among
those who didn't strictly adhere to their
antihypertensive treatment (adjusted OR=1.9 [1.4-
2.5]) [11]. An inadequate follow-up was the single
factor independently associated with severe
hypertension (adjusted OR=7.09 [2.29-21.9]) in our
study. This is probably because patients who are
well followed are reminded by their primary care
physicians to adopt healthier lifestyles, to take their
treatments as prescribed and carry-out routine
follow-up exams. The poor follow-up in our study
could be explained in most cases by lack of financial
means and health insurance. Of the 153 patients in
our study, only 3 had a health insurance. On top of
that, most patients with hypertension are
asymptomatic or experiencing only mild
nonspecific symptoms like headache and fatigue
and will not take the disease seriously until they
experience more  severe symptoms or
complications.

This study took place in the early beginnings of the
COVID-19 pandemic in Cameroon. Many patients
we approached didn’t consent to participate in our
study. Further, the short period of recruitment
contributed to the small sample size we had. On top
of that, many files were incomplete. Patients were
reluctant to do laboratory exams, claiming financial
reasons.

Conclusion

The prevalence of severely elevated BP is high
among hypertensive patients in our setting and its
consequences are physically and economically
important. Tremendous efforts should be made to
educate hypertensive patients and encourage them
to get involved in the long-term management of
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their disease. Further, improving access to primary
care physicians and cardiologists, through health
insurance or other means, may be an effective
strategy for reducing cardiovascular morbidity and
mortality among hypertensive Black people.

What is known about this topic
e Severely elevated blood  pressure
significantly  increases  cardiovascular
morbidity and mortality in hypertensive
patients and could be more prevalent in
Blacks.

What this study adds
e The results of this study suggest that
educating hypertensive  patients and
improving their access to primary care
providers will help address the high
morbidity and mortality of this condition.
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Table 2: distribution of the study population according to sociodemographic characteristics

Variables Severe hypertension, n (%) [Non-severe hypertension,n |OR [95% ClI]
(%)

Sex

Male 16 (48.5) 52 (43.3) 1.23[0.50-2.6]

Female 17 (51.5) 68 (56.7)

Age (years)

<45 5(15.1) 12 (10.0)

45-60 12 (36.4) 39 (32.5) 0.69 [0.30-1.5]

>60 16 (48.5) 69 (57.5)

Residence

Urban 24 (72.7) 100 (83.3) 0.53[0.21-1.31]

Rural 9(27.3) 20 (16.7)

Table 3: frequency of complications in patients with severe hypertension

Complications Number (n) Frequency (%)
Chronic kidney disease 26 78.8
Hypertensive retinopathy 23 69.7

left ventricular hypertrophy on 21 63.6
electrocardiogram

left ventricular hypertrophy on 16 48.5
echocardiography

Stroke 9 27.3

Heart failure 7 21.2
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Table 4: factors associated with severely elevated blood pressure

. Severe hypertension, |Non-severe
\' | R % ClI A % CI
ariables n (%) hypertension, n (%)0 [95% ClI] or [95% ClI]

Tobacco
Yes 7(21.2) 3 (6.7)

3.76 [1.13-9.70 2.7 [0.46-15.18
No 26 (78.8) 112 (93.3) [ ] [ ]
Alcoholism
Yes 18 (54.5) 34 (28.3)

3.03 [1.37-6.70 2.3[0.74-7.39
No 15 (45.5) 86 (71.7) [ ] [ ]
Dyslipidaemia (N=113)
Yes 14 (51.9) 20 (23.2)

3.55[1.43-8.70] |3.15[0.93-10.5
No 13 (48.1) 66 (76.8) [ ] [ ]
Proper follow-up (N=142)
No 13 (50.0) 19 (16.4)

5.10[2.82-14.90] {7.09 [2.29-21.9
Yes 13 (50.0) 97 (83.6) [ ] [ ]
Quality of practitioner
(N=110)
Cardiologist 10 (77.0) 94 (96.9)

0.10[0.05-0.59] |0.07 [0.01-1.08
General practitioner 3(23.0) 3(3.1) [ ] [ ]
Compliance to treatment
(N=142)
Good 0 15(12.9)
Average 13 (50.0) 69 (59.5) 2.62[1.10-6.20] (1.86[0.82-6.8]
Poor 13 (50.0) 32 (27.6)
Associated treatment
Yes 2 (6.0) 29 (24.2)

0.20[0.04-0.89] |0.60[0.01-1.35
No 31 (94.0) 91 (75.8) [ ] [ ]
Left ventricular
hypertrophy on
electrocardiogram (N=134)

21 (70) 47 (45.2)
2.8 [1.18-6.76 1.52[0.49-4.72
9 (30) 57 (54.8) [ ] [ ]
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