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Background    |

Background 

Globally, cardiovascular disease (CVD) is the leading cause of mortality 
with an estimated 17.5 million, or 31% of all, deaths reported world-
wide in 2012 [1]. Nearly 80% of these deaths occur in low- and middle-
income countries [1, 2]. Moreover, the mortality rate in these countries 
is on a steady rise. Also in (sub-Saharan) Africa the prevalence is in-
creasing rapidly [2, 3]. These diseases (CVDs) are a group of disorders 
affecting heart and blood vessels that includes ischemic, congenital or 
rheumatic heart diseases, cerebrovascular disease (stroke), peripheral 
arterial disease, and deep vein thrombosis. Hypertension is the most 
important risk factor for CVDs. More than a billion people globally 
have elevated blood pressure with 9.4 million attributed annual deaths 
[4]. Other important, often concomitant, risk factors for CVDs include 
(i) behavioral factors: unhealthy diet, physical inactivity, tobacco use 
and harmful use of alcohol, (ii) social-economic factors: urbanization, 
population ageing, poverty, stress, and culture, and (iii) disease-related 
and hereditary factors [1]. Some of these factors are unique or more 
pronounced to (Sub-Saharan) Africa including low societal awareness, 
little priority to fight CVDs, and human resource limitations. Genetic 
factors — e.g. high vascular contractility, extreme salt sensitivity, and 
low renin release - are another important challenge for managing CVD 
in the black population [5–7]. In addition, socio-economic changes in 
the continent have resulted in rapid urbanization, and the population 
adopting an unhealthy ‘Western’ lifestyle, characterized by too little ex-
ercise, stress and poor food habits [8].

It has been firmly established that treating hypertension improves car-
diovascular outcomes [9–11]. However, achieving target blood pressure 
remains a challenge. This depends on several factors: the healthcare sys-
tem, infrastructure and, access to medicine. Health Care Professionals 
(HCPs) related factors also play an important role. The knowledge HCPs 
of the diseases, pharmacotherapy, treatment guidelines and their attitude 
towards patient management determine how they implement their (clin-
ical) pharmacology knowledge into practice. In addition, patient-related 
factors are also crucial determinants of how patients are treated and may 
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respond to therapy. For patients to benefit of treatment, they need to 
take their medication. For hypertension, a mostly symptomless disease, 
adherence to medication can be poor [12]. Adverse effects experienced 
by patients and general satisfaction with treatment are important factors 
for medication adherence [13–16]. Effective patient-HCP communica-
tion can result in better patient understanding of the benefits of medi-
cation as well as its risks and promote better adherence to medication. 

Thus, CVD management in (Sub-Saharan) Africa is challenged by a 
number of factors including HCPs knowledge of, and attitudes towards 
medication used for CVDs, access to medication and patient specific 
challenges such as treatment satisfaction, and medication adherence 
[3, 17–19]. However, the majority of studies on hypertension and other 
CVDs from (Sub-Saharan) Africa are limited to prevalence reporting as 
attention for these diseases is only recently increasing [8, 20, 21]. Little 
to no attention has been paid to efficacy and safety of medicines used to 
treat hypertension and CVD. Especially in Africa, the first symptom of 
hypertension may still be that a patient experiences a stroke. Most car-
diovascular diseases, if not identified early, are initially asymptomatic 
and need to be managed lifelong. Asymptomatic patients or patients 
with CV risk factors only, do not experience an immediate benefit from 
their antihypertensive treatment, but may experience adverse effects 
immediately. To ensure optimal care requires a holistic approach; i.e. 
from improving awareness of the disease among patients and HCPs, to 
provide appropriate antihypertensive treatment based on robust clinical 
evidence, pay appropriate attention to adverse drug events and ensure 
patients have access and stay adherent to treatment. 

In (Sub-Saharan) Africa, there is lack of data on CVD medication 
use and safety, and their effect in terms of achieving treatment goals. 
The region faces a major challenge to tackle the increasing burden of 
CV diseases. This thesis aims to increase the knowledge base on current 
CV medication that is needed to develop effective programs to improve 
rational drug use for cardiovascular diseases medications. 
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Objectives and outline of thesis 

The specific objectives of this thesis were to 1) describe HCPs’ medi-
cation knowledge, 2) identify key features of cardiometabolic adverse 
drug reaction reports (ADRs) in Sub-Saharan Africa, 3) assess hyper-
tension treatment practices and its determinants, and 4) evaluate the 
impact of adverse drug events (ADEs) and treatment satisfaction on 
antihypertensive medication adherence in Ethiopia. 

In chapter two, we conducted a systematic review of original stud-
ies that assess medication knowledge of HCPs in Africa. This study 
intends to provide an overview of the level of HCPs knowledge differ-
entiated by disease focus (inclusive CVDs), type of HCPs, and country 
of the study. 

The World Health Organization (WHO) stimulated setting up or 
to strengthen pharmacovigilance centers on the continent to increase 
awareness of the importance of reporting ADRs reporting [22]. In chap-
ter three, key features of cardiometabolic ADR reports in Sub-Saharan 
Africa were identified, and were compared with reports from the rest 
of the world. The study was designed to provide an insight in attention 
given to safety of medicines used for cardiometabolic diseases. 

In chapter 4, we provide an overview of Ethiopian health care set up 
relevant for the field studies performed in thesis. Chapter five and six 
describe the results of observational study conducted in Ethiopia, the 
second populous country in Africa. In this study prescribing practices, 
treatment outcomes, and treatment experiences of more than 900 am-
bulatory patients were collected in six secondary and tertiary hospi-
tals in the capital city and across northern part of the country. Chapter 
five focused on hypertension treatment practices and its determinants. 
The study aims to provide information on the level of patient achieving 
treatment goals, i.e. controlled hypertension. It also explored potential 
determinants of controlled hypertension, and for what patients’ treat-
ment was intensified if their blood pressure remained uncontrolled. 
Chapter six focused on antihypertensive medication adherence and if 
experiencing adverse drug events (ADEs) and how patients are satisfied 
with their treatment affect adherence. 
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In the final chapter (seven), the findings of the different studies 
in this thesis are discussed and translated into practical implication 
and recommendations with final conclusion. 
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