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CHAPTER 1 GENERAL INTRODUCTION

GENERAL INTRODUCTION

Chronic kidney disease epidemiology
Chronic Kidney Disease (CKD) is defined as abnormalities of kidney structure 
or function, present for 3 months or more, with implications for health (1). 
Globally, CKD affects over 10% of the world’s population and upsurges 
to 50% in high-risk sub-population (hypertensives, diabetics, obesity, 
hyperuricemia, hyperlipidemia and age above 60 years (2). CKD nearly 
doubled as a cause of death worldwide between 1990 and 2010 and was the 
18th highest cause of death worldwide in 2010 (3). This increase is primarily 
attributed to a worldwide increase in other leading chronic diseases such 
as diabetes, hypertension, obesity, hyperuricemia, and hyperlipidemia that 
increase the risk of CKD (2, 4, 5). Attempts to spatially determine prevalence 
of CKD and identify hotspots globally (Figure 1) have shown consistent rise 
in the prevalence and burden of CKD worldwide (6).

Figure 1: Global CKD hotspots (Source: Abraham et al., 2015) (6)

In the USA, the prevalence of CKD in adults 30 years or older is projected to 
increase from 13.2% currently to 14.4% in 2020 and 16.7% in 2030 (7). The 
overall mortality and cardiovascular-specific mortality among individuals 
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with CKD stage 3-5 is 3 to 13 times higher than that of the general population. 
At the onset of end stage renal disease (ESRD), the annual death rate is 
17% to 20% (8, 9). Prevention of REnal and Vascular ENd-stage Disease 
(PREVEND) study group in Netherlands (10); Estudio Epidemiológico de la 
Insuficiencia Renal en España study (EPIRCE) (11) in Spain and The Nord-
Trondelag Health Study (HUNT) (12) in Norway have shown close prevalence 
of CKD in Europe to that of USA though slightly lower in London (13). Data 
from these studies show a prevalence ranging from 5.1% to 7.0% for Stages 
1 and 2 combined, from 4.5 to 5.3% for stage 3, and 2.51 to 3.3% for stages 4 
to stage 5 (14-17).

CKD burden in Africa
CKD imposes disparate, immense human distress and a high economic burden 
on the African continent in several instances: high morbidity and mortality 
rates, low life expectancy, poor quality of life and overburden health care 
cost (18). Africa is experiencing an accelerated incidence of hypertension 
(60 million people) (19) and type 2 diabetes mellitus (12 million people) 
(20), which are the fundamental causes in 15% of CKD cases (21). CKD is a 
substantial health burden with risk factors that include both communicable 
and non-communicable diseases (22). Data on CKD in Sub-Saharan Africa 
(SSA) are scanty. The estimated overall prevalence of CKD in SSA based on 
a 21 medium-quality and high-quality studies has been reported as 13.9% 
(95% CI 12·2–15·7) (22). The age of onset of ESRD is ~20 years earlier in 
African populations compared to Western countries (45 years vs 63 years) 
(23). In SSA, more than 500,000 individuals develop ESRD (CKD stage 5) 
and a majority of these suffer untimely death (24). The projections indicate 
that CKD burden will continue to increase in SSA (25). This is likely to have 
a huge impact in SSA in terms of morbidity, mortality, quality of life and cost 
associated with treatment of kidney diseases. The current estimates suggest 
that ESRD rate is increasing at 6% to 8% per year on the African continent 
(24). Current projections show that none of the 54 countries in SSA will be 
able to afford the cost of medical care associated with predialysis CKD for 
their populations (estimated to be $2500 to $20,000 per patient annually) 
(20, 21, 23). Although CKD is common in SSA, there are few population data 
on prevalence and incidence and little is known about progression in patients 
with this disease. Of utmost importance is the fact that factors responsible for 
observed high prevalence, incidence and risk of CKD among SSA populations 
are not fully understood, underscoring the need for such studies.

CKD burden in Ghana
There is an epidemic of CKD in Ghana with increasing numbers of ESRD 
patients requiring hemodialysis (26). The prevalence of CKD in Ghana has 
varied over the years; from 1.6% (21) to 4.0% among hypertensives in the 
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Greater Accra region (27). Recently, a prevalence of 47% has been recorded 
among hypertensives in Ghana (Osafo et al., 2011). Also, 10% of all admissions 
at the department of medicine of Korle-bu Teaching Hospital have chronic 
renal failure (28) and this figure increased to 15% in 2010 (26). In Ghana, 
the cost of dialysis, initial laboratory investigations and medications per year 
is GH¢107,352 which is equivalent to $28,000, and each session of dialysis 
costs GH¢418 (an equivalent of $109). Renal replacement therapy in Ghana, 
(mainly haemodialysis and peritoneal dialysis) is available only in two of 
the teaching hospitals, and the estimated cost of dialysis is GH¢169,846 
(approximately $44,300) per patient per annum. This amount is rather high 
for a country with a per capita income of $1500 and a GDP of 6.3%. Despite the 
huge burden of CKD and related sequelae in Ghana, there is a neglect of CKD 
in health care policies as most resources are directed towards other diseases 
such as HIV/AIDS, tuberculosis and malaria (26). Facilities for the treatment 
of CKD at certain areas are not available or are unaffordable in Ghana (26). 
Several studies have been conducted on CKD in Ghana on specific samples 
of the population such as hypertensives and persons living with diabetes. A 
prevalence of 5% was reported among 3317 outpatient hypertensives reporting 
at the Komfo Anokye Teaching Hospital out of whom 27.1% died from end 
stage renal disease (29). Others have focused on improving early diagnosis 
of CKD (30). Studies comparing prevalence rates of major CKD risk factors 
(diabetes, hypertension) among rural and urban populations in Ghana have 
shown a lower prevalence in rural populations compared with that of urban 
populations (31, 32). The prevalence of hypertension and diabetes in rural and 
urban Ghana was 35% and 7.7% respectively (33). Systematic review on CKD 
studies in rural and urban population did not show significant differences 
in their prevalence of 16·5% (95% CI 13·8–19·6) and 12·4% (95% CI 11–14), 
respectively (22). However, data on CKD at the population level among rural 
and urban populations and migrants are currently lacking in Ghana.

CKD burden among African diaspora
SSA descent communities in Europe and North America have also been 
disproportionately affected by kidney diseases (34-36). CKD is more 
prevalent in SSA origin populations than European origin populations 
(37). The negative impact of CKD on African diaspora is also significantly 
higher than Europeans (38). Compared with White-Americans, for example, 
African-Americans have consistently higher prevalence across advancing 
stages of CKD progression with a 3 to 4 fold greater incidence of ESRD (8, 
39, 40). Furthermore, the prevalence of CKD in direct African immigrant 
community in the USA is higher than that of the general population (8). 
Limited data in Europe also suggest a high prevalence of CKD in SSA origin 
populations in the UK and the Netherlands compared with European local 
populations (41-43). The explanations for the high prevalence of CKD among 
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SSA origin populations remains unclear, but has partly been attributed to the 
high prevalence of diabetes and hypertension, lack of access to health care, 
low health literacy and genetics (44, 45).

Knowledge gaps in kidney diseases among African populations
Information on population-based CKD prevalence and incidence among 
African populations is scanty. In areas that they exist, this information is 
skewed to specific sub populations. In such situations, classification of CKD is 
based on varying methods and guidelines. Studies on CKD involving African 
migrants in Europe is also lacking. This can lead to poor understanding and 
management of CKD and its risk factors among these migrants and their 
compatriots living in SSA (46). Extensive study on the epidemiology of CKD 
in Africa is lacking and there is paucity of information on other aspects of the 
disease such as its determinants (conventional risk factors, socioeconomic 
status and psychosocial factors). The determinants of CKD in rural and urban 
populations in Africa are also generally unknown due to lack of data. In 
view of the above, this thesis seeks to fill these knowledge gaps in CKD with 
specific focus on a homogenous population (Ghanaians) comprising of rural 
and urban Ghanaians as well as Ghanaian migrants living in three European 
cities (Amsterdam, Berlin and London).

AIM AND OBJECTIVES OF THIS THESIS

The overall aim of this thesis is to assess the burden of CKD and its 
determinants among rural and urban Ghanaians and their Ghanaian 
compatriots living in Europe using population-based and medical record 
data. This will provide the necessary epidemiological information which will 
impact on diagnosis, prognosis, treatment and prevention of CKD among 
rural and urban Ghanaians and their compatriots living in Europe as well 
as provide better understanding of the etiology of the disease among these 
sub- populations.

Objectives of this thesis
1. To determine mortality rates attributable to kidney diseases in Ghana.

2. To assess the burden of CKD among Ghanaians in Ghana and their 
compatriots living in Europe.

3. To explore the determinants of CKD in these Ghanaian populations with 
a focus on socio-economic status (education, occupation and wealth 
index) and psychological stressors (negative life events, perceived 
discrimination, stress at work/home and perceived depression).
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The above aims have been addressed in three distinct sections:

PART 1: Pattern of disease mortality attributable to kidney diseases in 
Ghana.

We determined mortality rates attributable to renal diseases over a 20-
year period in Ghana.

PART 2: Burden of CKD. 

We determined differences in CKD prevalence between Ghanaians 
residing in rural and urban Ghana and their compatriots living in three 
European cities (Amsterdam, Berlin and London); and to what extent 
these differences are explained by conventional risk factors. 

PART 3: Determinants of CKD. 

We determined whether socioeconomic status as indicated by educational 
and occupational levels could account for inequalities in the prevalence 
of CKD between Ghanaians and the population of European origin living 
in Amsterdam, the Netherlands. 

We determined whether the higher SES as indicated by educational level, 
occupational level and wealth index of people in urban Ghana could 
account for differences in CKD prevalence between rural and urban 
populations in Ghana.

We determined whether psychosocial stressors as indicated by negative 
life experiences, perceived discrimination, perceived stress at work/home 
and perceived depression could account for CKD prevalence differences 
among Ghanaians in rural and urban Ghana and Ghanaian migrants 
living in three European cities.

OUTLINE OF THIS THESIS

The current thesis comprises of three (3) parts. The first design was a 
retrospective study design using information from autopsied cases from 
in-patients, community cases and coroners’ cases from the pathology 
departments of two large teaching hospitals (Korle-bu Teaching Hospital and 
Komfo Anokye Teaching Hospital) in Ghana. The study reported both primary 
and secondary causes of death attributable to renal diseases. Primary cause 
of death was defined in this design as death directly due to renal disease and 
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secondary cause of death as death in which renal disease was a comorbid 
or contributing factor. This design was used because information from 
autopsy cases are viewed as important sources of final diagnosis and serve 
as rich sources of cause of death for national health policy development, 
implementation and monitoring. This was used in chapter 2 of this thesis.

The second part of the thesis investigated the burden of CKD among 
Ghanaians living in rural and urban Ghana in comparison to Ghanaians living 
in three European cities (Amsterdam, Berlin and London). The study used 
a comparative study design to study the burden of CKD among Ghanaians 
living in different context using The Research on Obesity and Diabetes among 
African Migrants (RODAM study) (47) data. To compare CKD prevalence and 
risk among Ghanaians living in rural and urban Ghana and those living in 
Europe (migrants), one needed a design which compares those living in SSA 
to those living in Europe using the same protocols and definitions such as 
the RODAM study. The RODAM study has been extensively described in this 
thesis (Appendix). Briefly, the study is a multi-centered study comprising of 
Ghanaians living in rural and urban Ghana compared with their compatriots 
living in three European cities namely Amsterdam (Netherlands), Berlin 
(Germany) and London (United Kingdom).

The third part of the thesis assessed the determinants of CKD and comprised 
of three chapters (4, 5 and 6), and tested to what extent ethnic inequalities 
in the prevalence of CKD could be accounted for by socioeconomic factors 
as indicated by educational and occupational levels. This was a comparative 
study using data from the HELIUS study which comprised of ethnic groups 
(Dutch, South-Asian Surinamese, African Surinamese, Ghanaians, Turks and 
Moroccans) living in Amsterdam in the Netherlands. To investigate the role of 
socioeconomic status in observed differences in CKD risk among Ghanaians as 
compared to the European origin population living in Amsterdam (Europe), 
The HELIUS (Healthy LIfe in an Urban Setting) (46) study design was used 
in this thesis. The HELIUS study is a large-scale, multi-ethnic cohort which 
aimed to investigate the mechanisms underlying the ethnic differences in 
cardiovascular diseases, mental health, and infectious diseases. The design 
compared ethnic minorities to their Dutch host population. The concepts, 
rational, design and methodology of the study have been extensively 
described in this study (46). This design was used in chapter 4 of this thesis 
(Chapter 4). The thesis investigated to what extent the higher burden of CKD 
observed in urban Ghana as compared with rural Ghana was explained by 
socioeconomic status as indicated by educational and occupational level 
and wealth index. This was also a comparative study to determine if high 
socioeconomic status could explain differences in CKD prevalence observed 
in rural and urban Ghana using data from the RODAM study (Chapter 5). 
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Furthermore, the thesis investigated the association between psychosocial 
stressors as indicated by negative life events, perceived discrimination, 
stress at work/home and perceived depression and CKD risk. This was also 
investigated using data from the RODAM study (Chapter 6).

Table 1: Overview of chapters presented in this thesis

Chapters Outcome 
variable

Response 
variable

Group(s) Design Source of 
data

Part 1: Pattern of mortality attributable to kidney diseases in Ghana

2 Renal 
mortality rate

Renal diseases Ghanaian Retrospective Autopsy 
reports

Part 2: Burden of CKD 

3 CKD risk Conventional 
risk factors

Ghanaians Comparison RODAM 
study

Part 3: Determinants of CKD

4 CKD risk Socioeconomic 
status

Ghanaians and 
ethnic Dutch

Comparison HELIUS 
study

5 CKD risk Socioeconomic 
status

Ghanaians Comparison RODAM 
study

6 CKD risk Psychosocial 
stressors

Ghanaians Comparison RODAM 
study
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