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Introduction

Hypertension is a major public health problem worldwide (1). 
It is the most common cause of cardiovascular morbidity 
and mortality with proven benefits of treatment. The 
presence of hypertension more than doubles the risk 

for coronary heart disease; including acute myocardial 
infarction and sudden death and more than triples the risk 
of congestive heart failure and strokes (2). The prevalence of 
hypertension in Sub-Saharan Africa has attained epidemic 
proportions likely due to the epidemiological transition with 
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adoption of Western lifestyles. The estimated prevalence 
of hypertension among adults in SSA increased 4 folds 
from 2005 to 2008 and is projected to affect 125.5 million 
adults by 2025 (3). In Cameroon; two recent population 
based studies estimated the prevalence rate of hypertension 
between 30% and 47.5% (4,5).

Despite the availability of multiple effective antihypertensive 
medications with proven benefits in reducing cardiovascular 
morbidity and mortality, control of hypertension remains 
poor (6,7). In both high and low income countries, less 
than 27% and 10% respectively of hypertensive patients 
have achieved their target blood pressure (6,7). In a recent 
population based survey in Cameroon, only 24.6% of patients 
with hypertension on treatment had their blood pressure 
controlled (4). Improvement in the management and control 
of hypertension will require an understanding of the factors 
that affect blood pressure control. Unfortunately, the 
reasons for uncontrolled hypertension remain unclear in 
low income countries and have been insufficiently studied 
in Cameroon.

The main goal of this study is to determine the correlates 
of blood pressure control amongst patients with hypertension 
followed up in outpatient clinics in Yaoundé, the capital city 
of Cameroon. Understanding predictors of poor control can 
facilitate development of targeted strategies.

Methods

Study setting

This was a descriptive, cross-sectional study done at five 
outpatient hypertension units in hospitals in Yaoundé, the 
capital city of Cameroon with a catchment population 
of about 2 million individuals in 2012. The follow-up of 
patients at these centers was done by cardiologist, internists 
and general practitioners in dedicated hypertension 
units. Participants were 18 years and older, previously 
diagnosed with hypertension, and had been prescribed 
antihypertensive medications.

Definitions

Hypertension or diabetes were based on documented history, 
ongoing drug treatments, or a documented previous systolic 
(and/or diastolic) blood pressure ≥140 mmHg (90 mmHg) 
for hypertension or fasting blood glucose ≥126 mg/dL for 
diabetes. Dyslipidemia was based on documented history, 
ongoing drug treatment or documented total cholesterol 

≥200 mg/dL, LDL cholesterol ≥100 mg/dL, and HDL-
cholesterol ≤40 mg/dL for men or ≤50 mg/dL for women, 
and/or triglyceride ≥150 mg/dL. Alcohol consumption and 
status for smoking were recorded during patient interview.

Recruitment and data collection

Patients were identified on the basis of antihypertensive 
medication use and a diagnosis of hypertension. All 
consecutive patients aged 18 years and above who came for 
their scheduled follow up visit between May and September 
2015 was recruited. After explaining the purpose of the 
study, we obtained informed consent from the participants. 
Baseline socio-demographic data including age, gender, 
place of residence, occupation, marital status, monthly 
income, level of education, health insurance and the 
antihypertensive medications were recorded. History of 
cardiovascular risk factors and co-morbidities including 
diabetes mellitus, smoking, hyperlipidemia, hyperuricemia, 
past history of stroke, heart failure, chronic kidney disease, 
cancer and alcohol consumption were obtained through 
interviews, complemented by data from the medical 
records. Height was measured with a calibrated stadiometer 
to the nearest 0.5 cm, weight in light clothes with a scale 
balanced to the nearest 0.5 kg. The height and the weight 
were used to obtain the body mass index expressed in kg/m2. 
The blood pressure on the day of clinic visit was measured 
after the patient had rested for at least 10 minutes, two 
blood pressure readings were measured and the average 
calculated using an OMRON 3 validated automated blood 
measuring device. Medication adherence was assessed 
using the Morisky Medication-taking Adherence Scale- 
MMAS-4 (8). Patients who scored ≥2 on MMAS-4 were 
considered to have good adherence. Types and number 
of anti-hypertensive medications was recorded. We also 
recorded information regarding lifestyle modifications or 
changes (diet rich in fruits, vegetables, low in fat and salt 
and physical activity). Questions were also asked on the 
duration of hypertension, medical personnel following 
up patient, frequency of follow-up visits, possession of a 
home blood pressure monitoring apparatus. We excluded 
patients with cognitive impairment that made it impossible 
to conduct a reliable interview. The hospital authorities 
granted permission to carry out the study.

Outcome measure

The outcome variable was blood pressure control defined as 
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blood pressure ≤140/90 mmHg.

Statistical analysis

Analysis of the data collected was performed using SPSS 16 
for windows. Continuous data was presented as means and 
standard deviation, while categorical data was presented as 
percentages. Differences between means of two groups was 
compared using student’s t-test, while differences between 
proportions was compared using the chi-squared test and 
equivalents. Logistic regression was used to determine 
factors of blood pressure control. The variables that were 
significant in the univariate analysis were included in the 
multivariate logistic regression model. A P value less than 
0.05 was considered significant.

Results

Socio-demographic characteristics, cardiovascular risk 
factors, co-morbidities and clinical characteristics

Among the 440 patients enrolled in the survey, 280 (63.6%) 
were females. Sociodemographic characteristics are 
summarized in Table 1. The mean age was 61.1 (SD ±11) years. 
Men were older than women (mean age 62 vs. 60 years old, 
P=0.03). The most common age group was 50–79 years 
(79.3%). More than three quarters of patients had academic 
achievement beyond primary school level. The majority were 
married (58.4%), lived in an urban area (76.4%), uninsured 
(87.1%) and unemployed (25%). More than half (56%) of 
the patients were physically inactive and more than three 
quarters had dyslipidemia. About 40% of the patients had 
obesity and 26% were consumers of alcohol. The most 
common co-morbidities were heart failure (23.86%) and 
previous stroke (23.14%) (Table 2). The mean systolic and 
diastolic blood pressures (DBPs) were 147.15 mmHg (SD 
±22) and 88.43 mmHg (SD ±13) respectively. Only 36.82% of 
patients had blood pressure ≤140/90 mmHg. About 30% of 
patients had severe hypertension.

Anti-hypertensive medication and lifestyle modification

The most common class of anti-hypertensive medication 
was calcium channel blockers (CCB) (74.64%); followed 
by thiazide diuretics (71.98%) and angiotensin converting 
enzyme inhibitors (ACEI) (62.76%). The most common 
combination drug therapy used was the association of a 

Table 1 Socio-demographic characteristics

Characteristics Frequency (n) Percentage (%)

Age

30–49 72 16.36

50–79 349 79.32

≥80 19 4.32

Sex

Male 160 36.36

Female 280 63.64

Residency

Urban 336 76.36

Rural 104 23.64

Education

None 65 14.77

Primary 144 32.73

Secondary 170 38.64

Higher 61 13.86

Profession

Unemployed 110 25.00

Civil servant 40 9.09

Private sector 66 15.00

Self-employed 124 28.18

Retired 100 22.73

Monthly revenue (USD)

<85 209 47.50

85–255 138 31.40

255–425 55 12.50

>425 38 8.60

Marital status

Single 31 7.05

Married 257 58.41

Concubinage 12 2.73

Divorced 15 3.41

Widow 125 28.41

Health insurance

Uninsured 57 12.95

Insured 383 87.05
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diuretic and an angiotensin converting enzyme inhibitor 
(32.5%) (Table 3). About 60% of patients had good 
adherence to anti-hypertensive medication. More than 60% 
of patients were adherent to dietary lifestyle modifications. 
Only 20% of patients had a home blood pressure 
monitoring apparatus.

Blood pressure control and predictors

Overall, only 162 (36.81%) of patients had their blood pressure 
controlled. The result of univariate analysis of factors affecting 
blood pressure control is shown in Table 4. No cardiovascular 
risk factor was associated with blood pressure control. 
Multivariable logistic regression analysis showed that the 
following factors were independent predictors of controlled 
blood pressure: good adherence to anti-hypertensive 
medications (OR =3.99; 95% CI: 2. 20–7.23; P<0.000) and 
adherence to dietary lifestyle changes (OR =1.5; 95% CI: 
0.53–2.49; P=0,031). 

Discussion

The study represents the first analysis of factors that 
may be associated with blood pressure control in a large 
cohort of hypertensive patients in Yaoundé, the capital 
city of Cameroon. We observed that only one out of three 
patients had their blood pressure controlled. Result from 
multivariate logistic regression analysis showed that good 
adherence to anti-hypertensive medications and dietary 
lifestyle changes were associated with blood pressure 
control in this cohort. These rates of control among 
hypertensive adults on treatment are similar to those 
described in the United States (29–53%) and European 
(30–50%) populations (9,10) and higher compared with a 
previous report by Dzudie et al. in Cameroon (24.6%) in 
a population based study in 2012 (4). The higher rates of 
blood pressure control in our study population may be the 
result of patients having regular follow-up visits at dedicated 
hypertension clinics. Our blood pressure control rates 
was however slightly lower than that reported in previous 
studies in Ethiopia, Tanzania and South Africa with 
blood pressure control rates of 46.6%, 47.7% and 41.9% 
respectively (11-13).

There was no association between socio-demographic 
characteristics and blood pressure control. Also, there was 
no difference in rates of blood pressure control between 
men and women. These findings are similar to that reported 

Table 2 Cardiovascular risk factors and co-morbidities

Variable Frequency (n) Percentage (%)

Obesity 183 41.59

Diabetes 90 20.45

Alcohol 114 25.91

Smoking 51 11.59

Physical inactivity 250 56.82

Dyslipidemia 344 78.18

Previous stroke 102 23.14

Ischemic heart disease 14 3.19

Heart failure 105 23.86

Chronic kidney disease 32 7.27

Cancer 48 10.91

COPD 38 8.64

Hyperuricemia 49 11.14

COPD, chronic obstructive pulmonary disease.

Table 3 Medication use among hypertensive patients

Medication use N (%)

Diuretics 316 (71.80)

Beta blockers 166 (37.70)

CCB 328 (74.50)

ACEI 275 (62.50)

ARB 70 (15.90)

Anti-aldosterone 69 (15.60)

Central acting anti-hypertensive 32 (7.20)

Diuretics + ACEI 143 (32.50)

BB + diuretics 28 (6.40)

CCB + diuretics 14 (3.20)

ARB + diuretic 15 (3.40)

CCB + ACEI 33 (7.50)

ACEI + CCB + diuretic 19 (4.30)

CCB + ARB 3 (0.68)

CCB + BB 3 (0.68)

CCB, calcium channel blockers; ACEI, angiotensin converting 
enzyme inhibitors; ARB, angiotensin receptor blockers; BB, beta 
blockers.
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in Tanzania by Maginga et al. (12). Living in an urban 
area is significantly associated with an increased risk of 
hypertension but in this report, there was no difference in 
blood pressure control between patients living in urban and 
rural settings. This is consistent with previous reports in 
Africa (14,15). In our report, insurance status did not have a 
significant association with blood pressure control, a similar 
finding that was reported in Tanzania (12). In the United 
States, studies have shown that among patients treated for 
hypertension, uninsured individuals are at lower odds of 
adequate blood pressure control (16). Unfortunately only 
a small proportion of patients in our setting have health 
insurance coverage. Education level did not affect blood 
pressure control rates, a similar finding that was reported in 
Tanzania (12).

Our present study found a significant association of 
blood pressure control with good adherence to anti-
hypertensive medication and dietary lifestyle changes 
including low salt which was similar to findings in previous 
reports (17,18). Poor blood pressure control translates into 
increased cardiovascular morbidity and mortality. It has 
been documented from earlier studies that high adherence 
to antihypertensive treatment is associated with a significant 
decrease in the risk of cardiovascular events compared 

Table 4 Univariate analysis of factors affecting blood pressure 
control in hypertensive patients

Variable
Controlled  

[%, (95% CI)]
OR (95% CI) P value

Sex

Male 40.0 (32.4–47.59) 1.24 (0.83–1.85) 0.306

Female 35.0 (29.4–40.59) – –

Age

30–49 30.6 (19.96–41.24) – –

50–79 37.3 (32.23–42.37) 1.29 (0.75–2.21) 0.422

≥80 52.6 (30.15–75.05) 2.42 (0.87–6.75) 0.110

Residency

Urban 36.3 (31.16–41.44) 0.91 (0.85–1.44) 0.728

Rural 38.5 (29.15–47.85) – –

Level of education

None 29.2 (18.15–40.25) – –

Primary 34.7 (26.93–42.47) 1.29 (0.68–2.43) 0.526

Secondary 36.5 (29.26–43.74) 1.39 (0.75–2.58) 0.358

Higher 50.8 (38.25–63.35) 2.50 (1.20–5.21) 0.018

Profession

Unemployed 28.2 (19.79–36.61) – –

Civil servant 52.5 (37.02–67.98) 2.82 (1.34–5.94) 0.007

Private sector 37.9 (26.20–49.60) 1.55 (0.81–2.97) 0.187

Self-employed 32.3 (24.07–40.43) 1.21 (0.69–2.13) 0.569

Retired 45.0 (35.25–54.75) 2.09 (1.18–3.70) 0.014

Monthly revenue (USD)

<85 32.1 (25.77–38.43) – –

85–255 39.5 (28.85–50.15) 1.38 (0.81–2.36) 0.270

255–425 55.9 (43.23–68.57) 2.69 (1.49–4.86) 0.001

>425 33.0 (23.34–42.66) 1.04 (0.62–1.76) 0.894

Marital status

Single 25.8 (10.40–41.20) – –

Married 37.7 (31.77–43.63) 1.74 (0.75–4.05) 0.238

Concubinage 50.0 (21.71–78.29) 2.88 (0.72–11.53) 0.159

Divorced 53.0 (27.74–78.26) 3.29 (0.90–11.99) 0.099

Widow 34.4 (26.07–42.73) 1.51 (0.62–3.65) 0.401

Table 4 (continued)

Table 4 (continued)

Variable
Controlled  

[%, (95% CI)]
OR (95% CI) P value

Health insurance

Uninsured 36.3 (31.48–41.12) 1.19 (0.67–2.10) 0.559

Insured 40.4 (27.66–53.14) – –

Adherence to medication

Good 82.5 (76.90–88.10) 72.70  
(38.45–137.49)

<0.001

Poor 6.1 (3.21–8.99) – –

Home BP monitor

Yes 47.6 (36.92–58.28) 0.99 (0.61–1.64) 1.000

No 47.7 (41.58–53.82) – –

Adherence to dietary changes

Yes 41.5 (35.57–47.43) 1.67 (1.11–2.50) 0.015

No 29.8 (23.00–36.60) – –
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with lower adherence (19). Also, studies have shown that 
medication adherence is associated with lower rates of 
hospitalization and healthcare costs and emphasizes the 
need to create and test targeted interventions to increase 
adherence (20). More than half of the patients (60%) in 
our study were adherent to anti-hypertensive medication. 
This good adherence rate was lower than that reported in 
South Africa (13). Thus adherence in this population should 
be encouraged through education that anti-hypertensive 
medications should be taken daily and consistently 
even when feeling well. Educational interventions have 
been shown to improve adherence with blood pressure 
medications (21). Multiple factors that affect patient 
adherence to medications have been described, but these 
were studied in this report. Regarding anti-hypertensive 
medication, CCB and thiazide diuretics were the most 
prescribed drugs. Additionally, no specific medications were 
poorer versus better blood pressure control in multivariable 
analysis suggesting that other factors other than medication 
class may be determinants of blood pressure in this setting. 
There was no association between cardiovascular risk factors 
and blood pressure control in our study population. This 
contrary to other studies in Africa and developed countries 
that showed that alcohol consumption was associated with 
decreased blood pressure control (12,18). Although we did 
not have any association between cardiovascular risk factors 
and blood pressure control, interventions should promote a 
reduction in hypertension risk factors in this population to 
reduce cardiovascular morbidity and mortality.

Limitations

A degree of bias may exist in this present study. We did not 
assess patients’ knowledge of hypertension. However, these 
data have relevant clinical implications. This study provides 
a framework for identifying hypertensive patients who are 
at high risk of poor control, and identified factors may be 
amenable to improvement.

Conclusions

In this study of blood pressure control in hypertensive 
adults in Cameroon, only one out of three patients had 
their blood pressure controlled. Adherence to medication 
and dietary lifestyle changes are important factors for 
blood pressure control in patients with hypertension in 
this setting. This demonstrates that a high rate of blood 
pressure control is achievable in this resource limited 

setting if treatment adherence is improved. Identification 
of patients at risk of non-adherence to treatment and poor 
blood pressure control can lead to targeted interventions.
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