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Republic of the Congo ®

Background: Worldwide, the proportion of hypertensive patients with controlled blood
pressure is poor. Knowledge on hypertension has been recognised as a major determinant

of uncontrolled hypertension.

Aim: This study aimed to determine factors associated with knowledge and control of
hypertension among hypertensive patients in Kimpese Health Zone, in the Democratic
Republic of the Congo (DRC).

Setting: Six health facilities of the Kimpese Health Zone were selected.

Methods: This study was an analytical cross-sectional study from May 2021 to December 2021.
Information onsocio-demographic characteristics, clinical data and knowledge on hypertension
was collected. Factors associated with knowledge and control of hypertension were determined
using logistic regression analysis.

Results: A total of 301 participants with a sex ratio of 1:3 (F > M) and a mean age of
60.5 = 12.1 years were included in the study. Poor knowledge on hypertension
(79.1%) and a treatment failure (84.3%) were common. Low educational level (p = 0.024;
adjusted odds ratio [aOR] = 2.64 [1.72-3.73]), rural residence (p = 0.02; aOR = 3.34
[1.24-8.52]) and a lack of information by a health professional (physician or nurse)
(p<0.001; aOR = 3.34 [1.24-8.52]) were significantly associated with poor knowledge. In
addition, high cardiovascular risk (p = 0.009; aOR = 2.75 [1.29-5.84]), subclinical
atherosclerosis (p = 0.000, AOR = 9.26 [3.54-24.23]) and absence of knowledge on
hypertension (p = 0.042, AOR = 1.96 [1.49-2.23]) were significantly associated with
uncontrolled hypertension.

Conclusion: There was propensity of uncontrolled hypertension and poor knowledge
among the study participants. Poor socio-demographic conditions and a lack of accurate
information on hypertension increased odds of poor knowledge of the disease. In
addition, insufficient knowledge on hypertension and comorbidities were associated
with uncontrolled hypertension.

Contribution: Education on hypertension and screening; managing comorbidities in
integrating approach to non-communicable diseases are key components of managing
hypertension in our setting to improve health outcomes.

Keywords: knowledge; blood pressure control; hypertension; Kimpese; DRC.

Introduction

Hypertension (HTN) is an important risk factor for cardiovascular disease, brain disease and
overall mortality worldwide.! The prevalence of hypertension varies across World Health
Organization (WHO) regions, countries and across income levels, with the highest prevalence
in Africa (27%) and the lowest in Americas (18%).2In 2019, 1.28 billion people (652 million
males vs. 626 million females) aged between 30 years and 79 years were affected with HTN
worldwide with two-thirds living in low- and middle-income countries (LMICs).?In 2016, the
prevalence of hypertension in the Democratic Republic of the Congo (DRC) was estimated at
22% and the cardiovascular mortality rate at 10%.*
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On average, 46% hypertensive patients (41% female vs. 51%
male) were unaware of their condition at the time of
diagnosis, and more than 56.25% of these patients were not
receiving treatment. The rate of hypertension control was
23% for females and 18% for males.’ In sub-Saharan Africa,
hypertensive patients have a high incidence of uncontrolled
blood pressure.’ In DRC, three studies showed, respectively,
77.5%, 88.4% and 65.8% the prevalence of uncontrolled
hypertension.®”# Controlling hypertension worldwide by
reducing global prevalence by 25% by 2020 is one of the
targets of the WHO Global Action Plan 2013-2020 on the
prevention and control of chronic non-communicable
diseases (NCDs).’

Several factors contribute to poor HTN control: physicians-
related factors, barriers in healthcare systems and patients’-
related barriers. The physicians-related factors are non-
adherence to treatment guidelines, failure to intensify the
regimen if goals are not met and failure to emphasise
therapeutic lifestyle changes. Patients-related barriers
include low knowledge of hypertension, low adherence to
antihypertensive treatment, false beliefs, inability to change
their lifestyle, side effects of antihypertensive drugs,
unrealistic expectations on antihypertensive treatment,
socio-demographic factors,'’ secondary hypertension," co-
morbidity of hypertension, female gender? and diabetes
mellitus.” Kika et al. found in Kinshasa health centres that
the main factors associated with the non-control of
hypertension were metabolic syndrome and non-compliance
with antihypertensive treatment.®

Hypertensive patients” knowledge on their disease is
associated with adherence to treatment and consequently with
blood pressure control.™* It is therefore one of the most
important patient-related factors influencing HTN control
alongside attitude, social support, stress and treatment
complexity.”® Several factors can influence hypertensive
patients” knowledge and include age, family history of
hypertension, body mass index (BMI), education level;
gender, years of education, duration of hypertension since
diagnosis,” marital status, income level and physical activity.'®

In Kinshasa, it was found that patients with hypertension
had little knowledge of their condition in terms of risk factors,
clinical manifestations and complications: Anxiety was
recognised as the main risk factor at 67.6%, while salt
consumption, alcohol intake and other factors accounted for
6.3%, 4.8% and 7.1% of responses, respectively. On the other
hand, 15.4% did not know any risk factor for hypertension.
With regard to complications of hypertension, stroke and
death accounted for 37.2% and 27.8%, respectively, while
diabetes, cardiovascular disease and others accounted for
5.6%, 3.5% and 4.6% of the respondents.”

This study aimed to determine factors associated with
the knowledge and control of hypertension. The
objectives of the study being: to describe socio-
demographic characteristics, clinical data and the
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treatment failure among hypertensive patients; to assess
the level of knowledge of hypertensive patients attending
health facilities; to determine factors associated with the
knowledge of hypertension and to determine factors
associated with the control of hypertension.

The expanded chronic care model (ECCM) framework
was used to address this question. It is an enhanced
version of chronic care model (CCM) where improved
functional and clinical outcomes for disease management
are the result of productive interactions between
Informed, Activated Patient and the prepared, proactive
practice team of clinicians and healthcare professionals
with the integration of prevention and population health
promotion in order to develop the community portion of
the CCM."”

Methods
Study design

This was a cross-sectional study.

Setting

The study was conducted in six health facilities of the city
of Kimpese in Kimpese Health Zone (KHZ), Province of
Kongo Central in DRC, from May 2021 to December 2021.
Kimpese is a city located at 220 km, west of Kinshasa, the
capital of the DRC with around 100 000 inhabitants and
belonging to the rural KHZ. The KHZ is serving 187 796
people and is divided into 20 health areas. Kimpese is the
biggest city of KHZ including five health areas.

The health facilities included in the study were the
General Reference Hospital of IME (GRHI), a faith-based
hospital and five health facilities: Lamba, Ceco, La
Famille, Nkebolo and Christ-Vie. The other five health
facilities are health centres offering minimal package
activities (MPAs) to the population including promotion,
preventive and basic curative care.

Study population

The study population consisted of all hypertensive patients
seen in outpatient services in the six selected facilities. The
inclusion criteria were age over 18 years, registered
hypertensive patients receiving antihypertensive treatment
for more than 1 month before the study and freely consenting
to participate in the study.

Sampling

The sample size was calculated using Fischer’s formula:
n > (22 x (p) (1-p))/d* with the following assumptions z =
1.96 (confidence coefficient), p = 0.225 (prevalence of
uncontrolled hypertension in Kinshasa)® as the d = 0.05
(margin of error or range of inaccuracies reflecting the
desired degree of absolute precision). The sample size was
calculated as n > (1.96)> x 0.225 x 0.7755/ (0.05)> = 268.
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Incorporating the 10% of non-responders, a sample of
> 295 participants was obtained. A non-probability
sampling was used: all the patients attending the
outpatient services on the day of the recruitment were
invited to enter in the study until the desired sample size
was reached. The choice of this recruitment method was
made because of financial and time constraints.

Data collection

The patients were recruited in the six health facilities after the
outpatient routine consultation. Patients seen during the
routine visit were invited to participate in the study once a
week in each health centre. We advised consultants to direct
all hypertensive patients to the principal investigator. After
the consent of the participants has been obtained, the blood
pressure was measured along with their relevant clinical
parameters. Finally, the questionnaire was administered to
the participants.

The data were collected using a structured questionnaire by
the principal investigator and two trained physicians after
conducting a pre-test.

The questionnaire was written in French and then
translated into Kikongo by linguistic experts from the
Institut Supérieur Pédagogique de Mbanza Ngungu. The
two versions (French and Kikongo) were translated back
to English to verify the conformity and the corrections
made if necessary. It consisted of three parts: the first
part included socio-demographic variables (age, sex,
place of residency, educational level, marital status,
professional occupation and religion); the second part of
the questionnaire included clinical data such as weight,
systolic and diastolic blood pressure (DBP), pulse
pressure (PP), mean arterial pressure (MAP), height, co-
morbidities (diabetes mellitus, obesity, subclinical
atherosclerosis), lifestyle (smoking, alcohol consumption,
exercise, salt intake), waist circumference (WC) and
cardiovascular risk (CVR). The third part of the
questionnaire included the level of knowledge about
hypertension using a validated test (Cronbach’s alpha of
0.92)% translated from English to French and Kikongo.

Operational definitions and measurements

The height, weight and blood pressure were measured
according to the recommendations from the WHO STEPwise
approach to NCD risk factor surveillance.?® The blood
pressure was measured with an OMRONR MIT5 electronic
blood pressure monitor (HEM-7280T-E). The average of the
three blood pressure measurements was recorded for the
participant.”? A SECA scale of 260 was used to assess the
weight of the participants.

In this study, uncontrolled hypertension was defined as systolic
blood pressure (SBP) > 140 mm Hg and DBP > 90 mm Hg.»

The PP was calculated as systolic minus DBP; subclinical
atherosclerosis was defined as PP > 60 mmHg.
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The BMI was calculated as weight (kg)/height (squared
metres) and was categorised as follows: underweight (BMI <
18.5 kg/m?), normal weighted (18.55 kg/m?— 24.99 kg/m?),
overweight (BMI > 25 kg /m?) and obese > 30 kg/m?*2! For the
WC, normal values were defined according to sex: males
<102 cm and females < 88 cm.

The knowledge on hypertension was assessed using the
hypertension knowledge test scale. In univariate analysis,
three categories were considered: low (score: —10), medium
(score: 11-16) and high (score: 17-22). For the multivariate
analysis, as dependent variable, two categories were
considered, poor level of knowledge (score: 0-10) and high
level of knowledge (score: 11-22).

The participants were asked to report if yes or not, they were
using consuming alcohol or smoking or taking excessive salt
(more than 1 teaspoon/day* or doing physical exercise at
least three times weekly of at least 30 min daily).”

Data analysis

Descriptive statistics included means + standard deviations or
medians (Interquartile range [IQR]) for normally distributed
and non-normally distributed quantitative variables. The
proportions were used to summarise categorical variables.
Comparison of categorical variables with regard to the control
of hypertension or the knowledge was performed using chi-
square and Fisher’s exact test. Multivariate logistic regression
was used to identify independent factors associated with
knowledge of hypertension or control of hypertension. The
value of p < 0.05 was the threshold of significance retained.

Ethical considerations

The study was conducted following the Declaration of
Helsinki and the National Human Research Ethics
Guidelines. It was approved by the Ethics Committee of the
Protestant University of Congo (Ref. CEUPC 0068).

Results

A total of301 hypertensive patients were recruited in the
study, respectively, from GRHI (66.1%), La Famille (7%),
Chist-Vie (5%), Nkebolo (6.3%), Ceco (10%) and
Lamba (5.6%ba). Table 1 summarises socio-demographic
characteristics of the participants. Male participants
differed from the female participants by marital status
(p < 0.001), profession (p < 0.001), educational level
(p <0.001) and place of residence (p = 0.011).

With regard to alcohol consumption (41.1%; p < 0.001),
smoking (14.7%; p < 0.001), physical activity (52.7%;
p = 0.005), excessive salt intake (27.1%; p = 0.030),
knowledge of hypertension as an aggravating factor of
coronavirus disease 2019 (COVID-19) infection (30.2%;
p = 0.003) and high CVR (69.8%, p < 0.001), males were
significantly different and higher than females. On the
other hand, the proportions of general obesity (27.9%,
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p < 0.001) and abdominal obesity (76.2%; p < 0.001) in
females were significantly higher than in males (Table 2).

Knowledge about hypertension

The majority of the participants had inadequate knowledge
about hypertension (79.1%) (Figure 1).

The level of knowledge on specific areas of knowledge on
hypertension is displayed in Figure 2. Most of the participants
expressed poor level on the medication management of
hypertension (60.1%).

Regarding the knowledge of hypertension, only a low level
of education, rural residence, knowledge of hypertension as

High E (5)1.70

Moderate % (58)19.30

Knowledge

Poor (238)79.10

0 20 40 60 80 100
Responses (1) %

FIGURE 1: Global hypertension knowledge.
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an aggravating factor of COVID-19 and lack of information
on hypertension by a health care provider (doctor or nurse)
remained significantly associated overall poor knowledge
on hypertension (Table 3).

Hypertension control

Of the 301 hypertensives, 287 or 953% were on
antihypertensive treatment of which only 15.7% had
controlled hypertension while 84.3% were uncontrolled.
Among those uncontrolled 78.5% had both systolic and
diastolic failure on treatment, while 18.2% had systolic
uncontrol and 3.3% had diastolic uncontrol. The proportion
of participants with uncontrolled hypertension was higher at
GRHI (62.8%) than in other health facilities. In multivariate
analysis, high CVR, presence of subclinical arteriosclerosis
and lack of knowledge about hypertension increased the
odds of uncontrolled hypertension by, respectively, of 3, 9
and 2 times (Table 4).

Discussion

This study focused on determining associated factors of
knowledge and hypertension control among hypertensive
patients, followed in outpatient clinic at six primary
healthcare facilities in the city of Kimpese, HZK. Low
educational level, rural residence, hypertension knowledge
as a COVID-19 risk factor and a lack of information on
hypertension by a health professional (doctor or nurse)
were associated with poor knowledge. The factors
associated with hypertension control included high CVR,

TABLE 1: Socio-demographics of the participants with hypertension at Kimpese Health Zone, 2021 (N = 301).

Variables All (V=301) Male (n = 129) Female (n = 172) p-value
N % n % n %

Age range (years) - - 0.528
<50 56 18.6 22 17.1 34 19.8

50-59 79 26.2 30 233 49 285

60-69 95 31.6 46 35.7 49 285

270 71 23.6 31 24.0 40 233

Marital status <0.001
Married 193 64.1 102 79.1 91 52.9

Unmarried 108 359 27 20.9 81 47.1

Profession - - <0.001
Formal 77 25.6 51 39.5 26 15.1

Without profession 95 31.6 43 33.3 52 30.2

Informal 129 429 35 27.1 94 54.7

Educational level <0.001
Without 21 7.0 1 0.8 20 11.6

Primary 82 27.2 24 18.6 58 33.7

Secondary 159 52.8 75 58.1 84 48.8

University 39 13.0 29 225 10 5.8

Place of residence 0.011
Rural 35 11.6 22 17.1 13 7.6

Urban 73 243 35 27.1 38 22.1

Semi-urban 193 64.1 72 55.8 121 70.3

Religion 0.117
Catholic 93 30.9 32 24.8 61 355

Protestant 106 35.2 45 34.9 61 355

Kimbanguist 36 12.0 20 15.5 16 9.3

Rival church 66 219 32 24.8 34 19.8

Note: Sex ratio = 1/1.3; Mean age (years): All = 60.5 + 12.1; Male = 61.3 + 11.8; Female = 59.9 + 12.3.

http://www.phcfm.org . Open Access
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TABLE 2: Clinical parameters of participants with hypertension at Kimpese Health Zone, 2021 (N = 301).

Variables All (N =301) Male (n = 129) Female (n = 172) )

N % n % n %
Alcohol consumption 63 20.9 53 41.1 10 5.8 <0.001
Smoking 25 8.3 19 14.7 6 3.5 <0.001
Physical activity 132 43.9 68 52.7 64 37.2 0.005
Excessive salt intake 65 21.6 35 27.1 30 17.4 0.030
Knowing hypertension as an aggravating 67 223 39 30.2 28 16.3 0.003
factor of COVID-19 infection
CVR (%) 29.2 26.3-31.0 35.2 30.4-38.7 25.2 20.9-28.4 <0.001
Overall obesity (BMI) 59 19.6 11 8.5 48 27.9 <0.001

Note: Abdominal obesity (WC): All = 90.9 + 14.8; Male = 86.9 + 12.5; Female = 94.0 + 15.7; p < 0.001.
COVID-19, coronavirus disease 2019; CVR, cardiovascular risk; BMI, body mass index; WC, waist circumference.

‘ Il Poor knowledge

Moderate knowledge [l Good knowledge ‘

Medication .
management 99(32.9%) -
@ Causes, cares, .
%ﬂ complications 173(57.5%) -
H
i 0,
g Life style 138(45.8%) 1%
BP general .
awareness 169(56.1%) -
T T T r : .
0 20 40 60 80 100
Responses

BP, blood pressure.

FIGURE 2: Specific areas of knowledge on hypertension among participants with
hypertension, n = 301, 2021.

TABLE 3: Factors associated with poor overall knowledge of hypertension.

Variables Univariate analysis Multivariate analysis
p-value OR 95% CI p-value aOR 95% CI

Gender

Male - 1.00 - - 1.00 -

Female 0.011 2.08 1.18-3.65 0.163 1.62 0.82-3.17

Educational level

High - 1.00 - - 1.00 -

(secondary-

university)

Low (non- 0.002 2.98 1.48-6.00 0.024 2.64 1.72-3.73

primary)

Place of residence

Urban - 1.00 - - 1.00 -

Semi-urban 0.115 0.31 0.07-1.34 0.117 0.58 0.26-1.76

Rural <0.001 3.32 1.81-6.06 0.026 3.34 1.24-8.52

Diabetes mellitus

Yes - 1.00 - - 1.00 -

No 0.048 1.71 1.23-3.15 0.311 1.44 0.71-2.92

Know HBP as aggravating factor of COVID-19

Yes - 1.00 - - 1.00 -

No <0.001 5.99 3.25-11.02 0.001 3.35 1.67-6.75

HBP information by a health professional

Yes - 1.00 - - 1.00 -

No <0.001 4.66 2.50-8.70 <0.001 3.57 1.82-6.98

OR, odds ratio; aOR, adjusted odds ratio; Cl, confidence interval; HBP, high blood pressure.

the presence of subclinical arteriosclerosis and a lack of
knowledge about HTN.

As found in our study, the female preponderance has also
been reported in other studies, notably in Angola, Ethiopia,
South Africa and even in the DRC capital city.?*7°%! This

http://www.phcfm.org . Open Access

TABLE 4: Factors associated with uncontrolled hypertension.

Factors Univariate analysis Multivariate analysis
p-value OR 95% Cl p-value aOR 95% CI

Cardiovascular risk

Low - 1.00 - - 1.00 -

Moderate 0.005 2.79 1.36-5.76 0.318 1.46 0.69-3.07

High <0.001 5.05 2.46-40.38  0.009 2.75 1.29-5.84

Overweight

No - 1.00 - - 1.00 -

Yes 0.046 1.77 1.09-3.22 0.375 1.33 0.71-2.48

Subclinical atherosclerosis (PP > 60 mmhg)

No - 1.00 - - 1.00 -

Yes <0.001 11.60 4.56-29.48 0.000 9.26 3.54-24.23

Global knowledge on blood pressure

Yes - 1.00 - - 1.00 -

No 0.034 2.79 1.38-4.65 0.042 1.96 1.49-2.23

OR, odds ratio; aOR, adjusted odds ratio; Cl, confidence interval; PP, pulse pressure.

could be explained in part by the mean age of our study
population (60.5 + 12.1 years). It has been described that the
frequency of hypertension in males predominates that of
females before the age of 60 years, but after this age,
hypertension is predominated in females following the
menopause.” However, another study carried out in Kinshasa
found a male predominance linked to his study population,
the military, where more males than females are enlisted.*

The high proportion of participants with low level of
knowledge found in our study was corroborated by findings
from other studies in the DRC*? and elsewhere.!*16183637 [n
the previous study in Kinshasa, DRC low knowledge was
associated with increased CVR among hypertensive patients,
thus appealing for strategies and education programmes to
influence positively their attitudes and practices.*® Living in a
rural or remote environment presents unique challenges for
people with chronic conditions, mainly those created by
limited healthcare services, physical and emotional isolation,
limited access public or reliable transportation and cost
associated.”®* Low educational level could impact on the
ability of the patient to conceptualise the disease in an
accurate manner and contribute to low knowledge on the
disease.*

Less than 13% of the participants had their blood pressure
controlled. In our study, there was no association between the
hypertension controland the socio-demographic characteristics
of the participants; this corroborated the findings of other
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studies.’*¥#4% Qur study found an association between
the lack of hypertension knowledge and non-control of
hypertension as demonstrated by several other previous
studies in other rural settings in DRC* and other studies
around the world: Pakistan,* Turkey® and Rwanda.*
Hypertension often coexists with co-morbidities®; our study
showed that no control of hypertension was associated with
patients with high CVR and those with subclinical
atherosclerosis. Coexisting comorbidities complicate the
management of hypertension leading to uncontrolled blood
pressure.* The treatment of hypertension must form part of an
integrated approach to the management of non-transmissible
diseases, enabling comorbidities to be identified and treated
with a view to achieving better care outcomes.

Limitations and strengths

This study was limited to anamnestic and clinical aspects
associated with knowledge and control of hypertension,
while paraclinical aspects such as level of cholesterol, urea,
creatinine and blood glucose measurement were beyond
our budget. The study population was only based on the
hypertensive outpatients visiting health facilities, and results
could not be generalised to all hypertensive patients, because
of the non-probability sampling technique used which
introduced potential selection bias. This choice was made
because of time and financial resource limitations. The self-
reporting of knowledge by the participants is a potential
source of information bias. The translated knowledge
questionnaire has not undergone the full process of cross-
cultural adaptation and validation. As a result, it cannot be
considered a standard tool for routinely assessing
hypertension knowledge in our setting. Strengths were that it
was the first study in our area to have evaluated the factors
associated with uncontrolled hypertension in hypertensive
patients followed in the health facilities in the city of Kimpese,
HZK. The results will contribute to the improvement of the
management of hypertension in this city. The study provided
information that could be used in intervention in health
education for hypertensive patients.

Conclusion

The study demonstrates that hypertensive patients in our
health facilities have poor overall hypertension knowledge,
which is associated with non-control of hypertension and
confirms high levels of uncontrolled hypertension and poor
disease knowledge in a rural setting in DRC. The picture that
emerges is of patients with low health literacy on hypertension
and its treatment, leading to low orno compliance, continuation
of an unhealthy lifestyle. The lack of appropriate information
about the disease from healthcare professionals is one of the
major factors. These results highlight the necessity of acting
effectively to improve hypertension control and prevent
adverse outcomes in rural settings because current strategy
of hypertension management is focused on hospital
based. Among the strategies to set a tailored educational
programme on high blood pressure (HBP) both from patient
and health care provider (HCP) is needed. The adoption of the
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nationalpolicy and real integration of NCD management in
the health system based on the primary healthcare is crucial.
Several guidelines by WHO and scientific societies are
available and must be adapted in our context.*>* Therefore, it
is crucial to improve government commitment in order to
increase screening, patient awareness, access to medicines and
treatment control by designing country-specific programmes.

Future research to explore the impact of task shifting in the
management of hypertension rural settings and impact of
sociocultural factors and interaction of hypertension with
other comorbidities are welcome.

Acknowledgements

The authors would like to thank the German Christian
organization ‘Brot fiir die Welt’ for the scholarship for training
in family medicine and the Peter Manschot Fund of the
Working Group General Practice and International Health
Care (WHIG) for the financial support received to carry out
this study. Thanks to Dr. Dieu-Merci Basiluabo and Dr.
Bonaventure Mbaki for their assistance during data collection.
They would also like to thank the two translation teams of the
English department at ISP Mbanza-Ngungu.

Competing interests

The authors reported that they received funding from the
Peter Manschot Fund of the Working Group General Practice
and International Health Care (WHIG), which may be
affected by the research reported in the enclosed publication.
The authors have disclosed those interests fully and have
implemented an approved plan for managing any potential
conflicts arising from their involvement. The terms of these
funding arrangements have been reviewed and approved by
the affiliated university in accordance with its policy on
objectivity in research.

Authors’ contributions

V.N.D.,, EK.S., P.N.N,, AN.N., ]I, Pwv.d.H., MH,
L.S.J., and P.L.N. were responsible for conceptualisation,
validation and methodology. V.N.D.,, EK.S., P.N.N,,
AN.N,, P.v.d.H., and L.S]. carried out the formal analysis.
V.N.D. carried out the investigation. Writing of the original
draft was done by V.N.D., P.v.d.H.,, LSJ.,, and EK.S.
Visualisation was carried out by V.N.D.,, P.N.N., and
A.N.N. V.N.D. and A.N.N worked with the software.

Funding information

Financial support was received from the Peter Manschot Fund
of the Working Group General Practice and International
Health Care (WHIG).

Data availability

The authors confirm that the data supporting the findings of
this study are available from the corresponding author,
P.L.N., on reasonable request.



http://www.phcfm.org

Disclaimer

The views and opinions expressed in this article are those of
the authors and are the product of professional research. It
does not necessarily reflect the official policy or position of
any affiliated institution, funder, agency or that of the
publisher. The authors are responsible for this article’s
results, findings and content.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Bromfield S, Muntner P. High blood pressure: The leading global burden of disease
risk factor and the need for worldwide prevention programs. Curr Hypertens Rep.
2015;15(3):134-136. https://doi.org/10.1007/511906-013-0340-9

NCD Risk Factor Collaboration. Worldwide trends in blood pressure from 1975 to
2015 : A pooled analysis of 1479 population-based measurement studies with
19:1 million participants. Lancet. 2017;389:37-55. https://doi.org/10.1016/
S0140-6736(16)31919-5

NCD Risk Factor Collaboration. Articles worldwide trends in hypertension
prevalence and progress in treatment and control from 1990 to 2019 : A pooled
analysis of 1201 population-representative studies with 104 million participants.
Lancet. 2021;398:957-980. https://doi.org/10.1016/50140-6736(21)01330-1

World Health Organization (WHO). Noncommunicable diseases country
profiles, 2018. Geneva: WHO, 2018; 75p.

Ataklte F, Erqou S, Kaptoge S, Taye B, Echouffo-tcheugui JB, Kengne AP.
Epidemiology / population burden of undiagnosed hypertension in sub-Saharan
Africa: A systematic review and meta-analysis. Hypertension. 2014;65(2):
291-298. https://doi.org/10.1161/HYPERTENSIONAHA.114.04394

Kika TM, Lepira FB, Kayembe PK, et al. Uncontrolled hypertension among patients
managed in primary healthcare facilities in Kinshasa, Democratic Republic of the
Congo. Cardiovasc J Afr. 2016;27(6):361-366. https://doi.org/10.5830/CVJA-2016-036

Lulebo AM, Mutombo PB, Mapatano MA, et al. Predictors of non-adherence to
antihypertensive medication in Kinshasa, Democratic Republic of Congo: A cross-
sectional study. BMC Res Notes. 2015;8(1):526. https://doi.org/10.1186/s13104-
015-1519-8

Bernard B, Phanzu K, Evelyne MM, et al. Rates of hypertension prevalence,
awareness, treatment, and control in a Congolese South-West Port City. The
influence of gender according to age groups. Glob J Med Res F Dis. 2015;15(1):1-9.

World Health Organization (WHO). Global action plan for the prevention and
control of noncommunicable diseases 2013-2020. Geneva: World Health
Organization; 2013.

Douglas JG, Ferdinand KC, Bakris GL, Sowers JR. Barriers to blood pressure control
in African Americans. Postgrad Med. 2002;112(4):51-70. https://doi.org/10.3810/
pgm.2002.10.1332

Puar THK, Mok Y, Debajyoti R, Khoo J, How CH, Ng AKH. Secondary hypertension
in adults. Singapore Med J. 2016;57(5):228-232. https://doi.org/10.11622/
smedj.2016087

Khayyat SM, Khayyat SMS, Alhazmi RSH, Mohamed MA, Hadi MA. Predictors of
medication adherence and blood pressure control among Saudi hypertensive
patients attending primary care clinics: A cross-sectional study. PLoS One.
2017;12(1):e0171255. https://doi.org/10.1371/journal.pone.0171255

Adeniyi OV, Yogeswaran P, Longo-Mbenza B, Ter Goon D. Uncontrolled
hypertension and its determinants in patients with concomitant type 2 diabetes
mellitus (T2DM) in rural South Africa. PLoS One. 2016;11(3):1-12. https://doi.
org/10.1371/journal.pone.0150033

Almas A, Godil SS, Lalani S, Samani ZA, Khan AH. Good knowledge about
hypertension is linked to better control of hypertension; A multicentre cross
sectional study in Karachi, Pakistan. BMC Res Notes. 2012;5:579. https://doi.
org/10.1186/1756-0500-5-579

Morisky DE, Ang A, Krousel-Wood M, Ward HJ. Predictive validity of a medication
adherencemeasureinanoutpatientsetting.)ClinHypertens.2008;10(5):348-354.
https://doi.org/10.1111/j.1751-7176.2008.07572.x

Lugo-mata AR, Urich-landeta AS, Andrades-pérez AL. Factors associated with the
level of knowledge about hypertension in primary care patients. Med Univ.
2018;19(77):184-188.

Nabi SS, Ain SN, Mohammad S. Factors affecting knowledge regarding
hypertension among hypertensive. JMSCR. 2018;6(7):798-801.

Zinat Motlagh SF, Chaman R, Ghafari SR, et al. Knowledge, treatment, control, and
risk factors for hypertension among adults in Southern Iran. Int J Hypertens.
2015;2015:897070. https://doi.org/10.1155/2015/897070

Barr VJ, Robinson S, Marin-Link B, et al. The expanded Chronic Care Model: An
integration of concepts and strategies from population health promotion and
the Chronic Care Model. Hosp Q. 2003;7(1):73-82. https://doi.org/12927/
hcq.2003.16763

Andrew A, Hariharan M. Hypertension knowledge test: Development and
validation. Int J Indian Psychol. 2017;5:1. https://doi.org/10.25215/0501.045

Physical measurements [homepage on the Internet]. [cited 2024 Dec 25].
Available from: https://cdn.who.int/media/docs/default-source/ncds/ncd-
surveillance/steps/part3-section5.pdf?sfvrsn=a46653c7_2

Tapela NM, Clifton L, Tshisimogo G, et al. Prevalence and determinants of
hypertension awareness, treatment, and control in Botswana: A nationally
representative population-based survey. Int J Hypertens. 2020;2020:8082341.
https://doi.org/10.1155/2020/8082341

Page 7 of 7 . Original Research

23.

24,
25.

26.
27.

28.
29.
30.
31.

32.

33.

34.
35.

36.

37.

38.
39.
40.
41.
42.

43,
44,
45.

46.

http://www.phcfm.org . Open Access

Unger T, Borghi C, Charchar F, et al. 2020 international society of hypertension
global hypertension practice guidelines. Hypertension. 2020;75(6):1334-1357.
https://doi.org/10.1161/HYPERTENSIONAHA.120.15026

World Health Organization. Obesity: Preventing and managing the global
epidemic: Report of a WHO consultation [homepage on the Internet]. Geneva:
World Health Organization; 2000 [cited 2020 Feb 15]. Available from: https://
apps.who.int/iris/handle/10665/42330

World Health Organization. Waist circumference and waist-hip ratio: Report of a
WHO expert consultation, Geneva, 8—-11 December 2008 . Geneva: World Health
Organization; 2011 [cited 2020 Feb 15]. Available from: https://apps.who.int/iris/
handle/10665/44583

Mente A, O’Donnell M, Yusuf S. Sodium intake and health: What should we
recommend based on the current evidence? Nutrients. 2021;13(9):3232. https://
doi.org/10.3390/nu13093232

Sharman JE, La Gerche A, Coombes JS. Exercise and cardiovascular risk in
patients with hypertension. Am J Hypertens. 2015;28(2):147-158. https://doi.
org/10.1093/ajh/hpul9l

Paquissi FC, Cuvinje ABP, Cuvinje AB, Paquissi AM. Hypertension among
outpatients at a general hospital in South Angola: Prevalence, awareness,
treatment, and control. Clin Med Insights Cardiol. 2016;10:111-116. https://doi.
org/10.4137/CMC.S39561

Abebe S, Yallew WW. Prevalence of hypertension among adult outpatient clients
in hospitals and its associated factors in Addis Ababa, Ethiopia: A hospital based
cross-sectional study. BMC Res Notes. 2019;12(1):1-6. https://doi.org/10.1186/
$13104-019-4127-1

Adebolu FA, Naidoo M. Blood pressure control amongst patients living with
hypertension presenting to an urban district hospital outpatient clinic in Kwazulu-
Natal. Afr J Prim Health Care Fam Med. 2014;6(1):6—-11. https://doi.org/10.4102/
phcfm.v6i1.572

Lulebo AM, Mapatano MA, Kayembe PK, Mafuta EM, Mutombo PB. Assessment
of hypertension management in primary health care settings in Kinshasa,
Democratic Republic of Congo. BMC Health Serv Res. 2015;15:573. https://doi.
0rg/10.1186/512913-015-1236-y

Papadakis MA, McPhee SJ, Rabow MW. Current medical diagnosis & treatment.
60th ed. New York: McGraw Hill, 2021; p. 453-484.

Munyapara S, Mundu M, Kakudji I, Munyapara SA, Mundu MG, Kakudji IL.
Evaluation du risque cardiovasculaire global des patients hypertendus suivis
dans les centres médicaux militaires de Kinshasa, RDC. KisMed. 2015;1(June
2015):117-123.

Lubaki JPF, Mabuza L, Malete N, Maduna P, Ndimande JV. Reasons for non-
compliance among patients with hypertension at Vanga Hospital, Bandundu
Province, Democratic Republic of Congo: A qualitative study. Afr J Prim
Health Care Fam Med. 2009;1(1):068. https://doi.org/10.4102/phcfm.
v1il.68

Remy KB, Philippe LN, Francois LB, Jean-pierre FL, Lutala PM. Cardiovascular
risk and hypertensive patients’ knowledge, attitudes and practices on
modifiable risk factors in Kinshasa, the Democratic Republic of the Congo. J
Fam Med health Care. 2021;7(2):47-56. https://doi.org/10.11648/j.jfmhc.
20210702.14

Estrada D, Sierra C, Soriano RM, Jordan Al, Plaza N, Fernandez C. Grade of
knowledge of hypertension in hypertensive patients. Enferm Clin. 2020;30(2):99-107.
https://doi.org/10.1016/j.enfcle.2018.11.003

Animut Y, Takele A, Lemma DG. Blood pressure control status and associated
factors among adult hypertensive patients on outpatient follow-up at
University of Gondar Referral Hospital, northwest Ethiopia : A retrospective
follow-up study. Integr Blood Press Control. 2018;11:37-46. https://doi.
org/10.2147/IBPC.5150628

Sav A, King MA, Whitty JA, et al. Burden of treatment for chronic illness: A concept
analysis and review of the literature. Health Expect. 2015;18(3):312—-324. https://
doi.org/10.1111/hex.12046

Zgibor JC, Songer TJ. External barriers to diabetes care: Addressing personal
and health systems issues. Diabetes Spectr. 2001;14(1):23-28. https://doi.
org/10.2337/diaspect.14.1.23

Tedesco MA, Di Salvo G, Caputo S, et al. Educational level and hypertension:
How socioeconomic differences condition health care. J Hum Hypertens.
2001;15(10):727-731. https://doi.org/10.1038/sj.jhh.1001249

Teshome DF, Demssie AF, Zeleke BM. Determinants of blood pressure control
amongst hypertensive patients in Northwest Ethiopia. PLoS One. 2018;13(5):1—
11. https://doi.org/10.1371/journal.pone.0196535

Okai DE, Manu A, Amoah EM, Laar A, Akamah J, Torpey K. Patient-level factors
influencing hypertension control in adults in Accra, Ghana. BMC Cardiovasc
Disord. 2020;20:1-7. https://doi.org/10.1186/s12872-020-01370-y

Sarfo FS, Mobula LM, Burnham G, et al. Factors associated with uncontrolled
blood pressure among Ghanaians : Evidence from a multicenter hospital-
based study. PLoS One. 2018;13(3):1-19. https://doi.org/10.1371/journal.
pone.0193494

Sibomana JP, Mcnamara RL, Walker TD. Patient, clinician and logistic barriers to
blood pressure control among adult hypertensives in rural district hospitals in
Rwanda: A cross-sectional study. BMC Cardiovasc Disord. 2019;19(1):231. https://
doi.org/10.1186/s12872-019-1203-3

Mohamed SF, Uthman OA, Mutua MK, Asiki G, Abba MS, Gill P. Prevalence of
uncontrolled hypertension in people with comorbidities in sub-Saharan Africa: A
systematic review and meta-analysis. BMJ Open. 2021;11(12):e045880. https://
doi.org/10.1136/bmjopen-2020-045880

Lauder L, Mahfoud F, Azizi M, et al. Hypertension management in patients with
cardiovascular comorbidities. Eur Heart J. 2023;44(23):2066—2077. https://doi.
org/10.1093/eurheartj/ehac395



http://www.phcfm.org
https://doi.org/10.1007/s11906-013-0340-9
https://doi.org/10.1016/S0140-6736(16)31919-5
https://doi.org/10.1016/S0140-6736(16)31919-5
https://doi.org/10.1016/S0140-6736(21)01330-1
https://doi.org/10.1161/HYPERTENSIONAHA.114.04394
https://doi.org/10.5830/CVJA-2016-036
https://doi.org/10.1186/s13104-015-1519-8
https://doi.org/10.1186/s13104-015-1519-8
https://doi.org/10.3810/pgm.2002.10.1332
https://doi.org/10.3810/pgm.2002.10.1332
https://doi.org/10.11622/smedj.2016087
https://doi.org/10.11622/smedj.2016087
https://doi.org/10.1371/journal.pone.0171255
https://doi.org/10.1371/journal.pone.0150033
https://doi.org/10.1371/journal.pone.0150033
https://doi.org/10.1186/1756-0500-5-579
https://doi.org/10.1186/1756-0500-5-579
https://doi.org/10.1111/j.1751-7176.2008.​07572.x
https://doi.org/10.1155/2015/897070
https://doi.org/12927/hcq.2003.16763
https://doi.org/12927/hcq.2003.16763
https://doi.org/10.25215/0501.045
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/steps/part3-section5.pdf?sfvrsn=a46653c7_2
https://cdn.who.int/media/docs/default-source/ncds/ncd-surveillance/steps/part3-section5.pdf?sfvrsn=a46653c7_2
https://doi.org/10.1155/2020/8082341
https://doi.org/10.1161/HYPERTENSIONAHA.120.15026
https://apps.who.int/iris/handle/10665/42330
https://apps.who.int/iris/handle/10665/42330
https://apps.who.int/iris/handle/10665/44583
https://apps.who.int/iris/handle/10665/44583
https://doi.org/10.3390/nu13093232
https://doi.org/10.3390/nu13093232
https://doi.org/10.1093/ajh/hpu191
https://doi.org/10.1093/ajh/hpu191
https://doi.org/10.4137/CMC.S39561
https://doi.org/10.4137/CMC.S39561
https://doi.org/10.1186/s13104-019-4127-1
https://doi.org/10.1186/s13104-019-4127-1
https://doi.org/10.4102/phcfm.v6i1.572
https://doi.org/10.4102/phcfm.v6i1.572
https://doi.org/10.1186/s12913-015-1236-y
https://doi.org/10.1186/s12913-015-1236-y
https://doi.org/10.4102/phcfm.v1i1.68
https://doi.org/10.4102/phcfm.v1i1.68
https://doi.org/10.11648/j.jfmhc.​20210702.14
https://doi.org/10.11648/j.jfmhc.​20210702.14
https://doi.org/10.1016/j.enfcle.2018.11.003
https://doi.org/10.2147/IBPC.S150628
https://doi.org/10.2147/IBPC.S150628
https://doi.org/10.1111/hex.12046
https://doi.org/10.1111/hex.12046
https://doi.org/10.2337/diaspect.14.1.23
https://doi.org/10.2337/diaspect.14.1.23
https://doi.org/10.1038/sj.jhh.1001249
https://doi.org/10.1371/journal.pone.0196535
https://doi.org/10.1186/s12872-020-01370-y
https://doi.org/10.1371/journal.pone.0193494
https://doi.org/10.1371/journal.pone.0193494
https://doi.org/10.1186/s12872-019-1203-3
https://doi.org/10.1186/s12872-019-1203-3
https://doi.org/10.1136/bmjopen-2020-045880
https://doi.org/10.1136/bmjopen-2020-045880
https://doi.org/10.1093/eurheartj/ehac395
https://doi.org/10.1093/eurheartj/ehac395

	Factors associated to hypertension knowledge and control in Kimpese, Democratic Republic of the Congo
	Introduction
	Methods
	Study design
	Setting
	Study population
	Sampling
	Data collection
	Operational definitions and measurements
	Data analysis
	Ethical considerations

	Results
	Knowledge about hypertension
	Hypertension control

	Discussion
	Limitations and strengths

	Conclusion
	Acknowledgements
	Competing interests
	Authors’ contributions
	Funding information
	Data availability
	Disclaimer

	References
	Figures
	FIGURE 1: Global hypertension knowledge.
	FIGURE 2: Specific areas of knowledge on hypertension among participants with hypertension, n = 301, 2021.

	Tables
	TABLE 1: Socio-demographics of the participants with hypertension at Kimpese Health Zone, 2021 (N = 301).
	TABLE 2: Clinical parameters of participants with hypertension at Kimpese Health Zone, 2021 (N = 301).
	TABLE 3: Factors associated with poor overall knowledge of hypertension.
	TABLE 4: Factors associated with uncontrolled hypertension.



