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CHAPTER 7 GENERAL DISCUSSION

INTRODUCTION

This chapter provides a summary of the key findings of the previous chapters. 
The chapter also discusses all-encompassing methodological strengths and 
limitations identified in this thesis. Finally, the public health implications 
and future research based on the key findings are discussed. 

In this thesis, the pattern of mortality attributable to renal diseases was 
assessed over a 20-year period using autopsied data and medical information 
(part 1). In part 2, the burden of CKD among rural and urban Ghanaian 
dwellers and their compatriots living in three European cities (Amsterdam, 
Berlin and London) was also evaluated. This was assessed using data from the 
RODAM study. We also assessed how differences in CKD prevalence among 
Ghanaians living in rural and urban Ghana and their compatriots living in 
Amsterdam, Berlin and London could be explained by conventional risk 
factors. In part 3, we further assessed the association between socioeconomic 
status (educational level and occupation level) and CKD prevalence among 
Ghanaians living in Amsterdam using the HELIUS study. Furthermore, we 
investigated whether observed differences in CKD prevalence between rural 
and urban Ghana could be explained by socioeconomic factors (level of 
education, level of occupation and wealth index) using the RODAM study. 
Finally, we investigated the association between psychological stress (PS) 
and CKD risk among Ghanaians living in rural and urban Ghana and their 
compatriots living in three European cities (Amsterdam, Berlin and London). 

KEY FINDINGS

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

• Renal mortality rates from 1994 to 2009 were stable around 5.0%.

• Renal mortality rates increased from 5.0% to 10.0% from 2010 to 2013.

• Primary causes of renal disease death were ESRD, chronic pyelonephritis 
and chronic glomerulonephritis which accounted for 62.7% and acute 
pyelonephritis accounted for 20.9% of all the cases.

• Hypertensive heart disease, congestive cardiac failure and septicemia 
accounted for more than half of all secondary causes of deaths attributable 
to renal diseases.
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PART 2: Burden of CKD

• Prevalence of CKD was higher among Ghanaians living in Ghana compared 
with their migrant compatriots living in Europe.

• CKD prevalence was noticeably high among Ghanaians who were 
hypertensive and diabetic and living in rural and urban Ghana and those 
who were living in Berlin.

• In addition to CKD, also lower odds of albuminuria and eGFR were 
observed in Ghanaians living in Europe compared with those living in 
SSA.

• The odds of albuminuria and CKD were lower in Ghanaians living in 
Amsterdam compared with their compatriots living in Berlin. This 
difference was accounted for by conventional risk factors.

• The odds of albuminuria and CKD were lower in Ghanaians living in 
rural Ghana compared with their compatriots living in urban Ghana. This 
difference was accounted for by conventional risk factors.

PART 3: Determinants (Socio-economic/psychosocial factors) of CKD

• SES (Low level of education and occupation) was associated with higher 
odds of albuminuria, reduced eGFR and CKD risk among Ghanaians 
living in Amsterdam.

• There was no association between SES (educational and occupational 
level) and albuminuria, reduced eGFR and CKD risk among Ghanaians 
living in Amsterdam.

• Among rural and urban Ghanaians, there was no associations between 
SES as defined by educational level, occupational level and wealth index 
except wealth index in rural Ghana.

• The higher SES of Ghanaians living in urban Ghana could not explain 
their observed higher rates of CKD.

• No associations between PS and CKD were observed among Ghanaians 
living in rural and urban Ghana and their compatriots in three European 
cities. However, having experienced some stress at home/work was 
associated with reduced eGFR among Ghanaians living Europe, Berlin.



180

CHAPTER 7 GENERAL DISCUSSION

METHODOLOGICAL CONSIDERATIONS

In this thesis, three main methods of conducting research and obtaining 
data were used. These comprised of (i) retrospective data based on autopsy 
reports and medical information from two large teaching hospitals in Ghana, 
(ii) cross sectional study from the Healthy Life in an Urban Setting (HELIUS) 
study and (iii) the Research on Obesity and Diabetes among African Migrants 
(RODAM) study. The strengths and limitations of these study designs and 
data collection methods have been discussed in chapters 2-6 in this thesis. 
However, this section provides further discussion and elaborates on the 
strengths and limitations of these methods. First we discuss methodological 
issues involved in chapter 2 of this thesis.

AUTOPSY
Strengths
This study is by far the first to use both autopsy data and medical information 
to determine the pattern of renal disease in low resource settings such as 
Ghana. Ghana, like other poor resource settings lack a reliable and efficient 
population based data and renal registry as such autopsy data used in this 
study served as a reliable and consistent cause-specific mortality data from 
varying settings in the country to identify important renal death patterns (1, 
2). Autopsy is currently one of the primary sources for detailed, topographical, 
morphological and anatomical diagnosis of cause of death, in this case renal 
disease deaths and serves as a good barometer to gauge the health status of the 
Ghanaian community. This provided relevant information on the changing 
pattern of diseases affecting the population and to help prioritize resources and 
disease-specific interventions (3). Despite the improvement and efficiency of 
Computer Tomography (CT) and Magnetic Resonance Imaging (MRI) in the 
two large teaching hospitals used in this study (KBTH and KATH), several 
studies have shown that their presence does not exclude the value of autopsy 
data used in this study (4, 5). Specifically, a study reported 13.9% false-
negative cases investigated using CT but were rather captured by autopsy (6). 
In another study, underlying cause of death was changed in 61% of those who 
were subjected to autopsy (7). Compared with verbal autopsy which has been 
shown to have low sensitivity and moderate specificity for ascertaining cause 
of death (7-9), autopsy data coupled with medical information used in this 
study provided high sensitivity and specificity. In Ghana, pathologists use 
the standard Rokitansky technique for autopsies (10, 11). This is the standard 
technique used worldwide for determination of cause of death. This standard 
technique provided a systematic procedure for conducting post-mortems that 
met international standards and best practices and this enhanced the quality 
of our data and findings. The use of autopsied data from two large teaching 
hospitals (KBTH and KATH) in the country gives a representative sample 
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of the national statistics and makes it possible to generalize our findings to 
other settings in the country (1, 7, 8).

Limitations
Autopsy reports in Ghana have several inherent limitations which are not 
peculiar to this thesis. First, autopsy reports in Ghana are generally limited 
by misclassification of disease conditions and their underlying comorbid 
conditions (12). Misclassification may have impacted on the overall quality 
(overestimating or underestimating) of renal mortality rates used in this 
study (13). Despite the use of standard Rokitansky technique in Ghana, minor 
variations in its application among pathologists have been reported elsewhere 
(11) and this may have slightly affected the quality of autopsies conducted in 
this study. The inability of pathologists in Ghana to identify and record some 
demographic characteristics of patients also affected the quality of autopsy 
data used in this study. Furthermore, the inability of pathologists to ascertain 
personal characteristics of deceased patients makes it difficult for them to 
determine cause-specific conditions, which are related to those demographic 
characteristics. Another limitation in the use of autopsy data in this study is 
the change in case definition over the 20-year review period. Specifically, the 
definition of chronic renal failure, chronic kidney disease and End stage renal 
disease have evolved over the 20-year period and this could have influenced 
the quality of autopsy data in terms of diagnosis. Such a situation did not 
allow us to use standardized diagnostic and assessment criteria across the 
20-year period. Specifically, current diagnosis and classification of CKD 
is heavily dependent on KDIGO guidelines which was not available some 
years back. Autopsy data have consistently been influenced by cultural and 
religious beliefs over the years especially in the African sub-region. In view 
of this a substantial proportion of deaths in Ghana are not autopsied due 
to cultural and religious beliefs to ascertain their cause of death. This has 
led to a reduction in the overall number of autopsies performed worldwide 
(13) and in Ghana. This has resulted in under reporting mortality rates 
and causes of death and lack of generalizability of research findings using 
autopsy data. The retrospective nature of autopsy data used in this study did 
not allow other variables to be explored since they were not included in the 
autopsy reports. Variables such as occupation, place of residence, lifestyle 
etc. which are important to such studies were not available. Finally, some 
pathologists in this study by their style of reporting only reported primary 
cause of death and leave out secondary causes of death, which might have led 
to underreporting of mortality rates with its associated morbidities.

HELIUS and RODAM study
The second method used in this thesis was that of the Healthy Life in an 
urban Setting (HELIUS) study. The rationale, conceptual framework, design 
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and methods of this study have been extensively described in the third 
chapter of this thesis (14) and the appendix (15). In this chapter, we describe 
the comprehensive strengths and limitations in line with the objective 
of this thesis. The HELIUS study was designed in line with the consistent 
increase in ethnic diversity in Europe with its associated health risks which 
differ between the various ethnic groups. The study’s primary aim was 
to focus on three categories namely; cardiovascular diseases (including 
diabetes), mental disorders and infectious diseases. The study is meant to 
be a prospective cohort study to study residents of Surinamese (African-
Surinamese and South Asian-Surinamese), Turkish, Moroccan, Ghanaian 
and ethnic Dutch origin. So far, only baseline data are available and was 
used in this thesis. The third method used is the Research on Obesity and 
Diabetes among African Migrants (RODAM) study. The overall aim of the 
RODAM study is to understand the reasons for the high prevalence of obesity 
and T2D among sub-Saharan Africans in the diaspora by (1) studying the 
complex interplay between environment and (epi)genetic factors, and their 
relative contributions to the high prevalence of obesity and type 2 diabetes; 
(2) to identify specific risk factors within these broad categories to guide 
intervention programmsa and (3) to provide a basic knowledge for improving 
diagnosis and treatment.

RODAM study used a relatively homogenous population of Ghanaians living 
in different geographical regions in Ghana (rural and urban) and Europe 
(Amsterdam, Berlin and London). This allowed for the assessment of the role 
of migration on health outcomes among sub-Saharan African migrants living 
in different geographical locations. Specifically, in this thesis the RODAM 
study was used to determine the burden of CKD across all the sites; and to 
determine to what extent conventional risk factors could account for the 
observed differences (chapter 3). Additionally, the association of SES, PS and 
CKD was also investigated in this thesis (chapters 5 and 6). In this thesis, 
the HELIUS and RODAM study used similar study methods and as such 
share several strengths and limitations. Consequently, their shared strengths 
and limitations will be discussed together and the specific strengths and 
limitation distinctive to each study will be emphasized.

Strengths
First, the thesis highlights their shared strengths. The large sample size 
used in both the HELIUS and RODAM study provides a robust design. 
Both the HELIUS and RODAM study used standardized protocols for all 
the ethnic groups and sites making it easier to compare Ghanaian migrants 
to their peers living in SSA on both outcome and explanatory variables. All 
samples were analyzed using the same laboratory protocols. This prevented 
artefacts such as intra and inter laboratory variations such as batch effect. 
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Variations have been reported in results from different laboratories using the 
same participants. The use of current definitions of CKD based on KDIGO 
classification in both studies makes the studies novel. Most studies both 
in the general population and migrants have used inconsistent definitions 
and classifications making it difficult to compare findings from such studies 
with other studies. In our study, all three classifications (albuminuria, eGFR 
and CKD risk) based on the KDIGO guidelines were used (16, 17). This is 
also novel to other studies which used only one of these classifications. The 
use of all three classifications of CKD also allowed for a wider comparison 
between groups, reduced bias, improved accuracy and further comparison 
with other similar studies. The HELIUS and RODAM study contained lots 
of explanatory variables allowing us to adjust for important confounding 
variables which improved the robustness of the logistic regression models 
presented in all the papers in this thesis. Most of the migrant Ghanaians 
used in both HELIUS and RODAM study were Akans and the sites for rural 
and urban Ghana were also predominantly Akans (Ashanti region) making 
comparisons much easier. Few studies specific to CKD have studied migrant 
populations from sub-Saharan Africa (18-20). Studies comparing migrants 
and their compatriots specific to CKD burden and in their native countries 
are absent and this makes both studies novel with rich potential of adding to 
existing knowledge on CKD among migrant populations from sub-Saharan 
Africa.

The HELIUS and RODAM study have unique strengths worth discussing. First, 
the use of a multi-ethnic population with a Dutch ethnic group provides a rich 
collection of ethnic groups who have migrated to Europe. This population 
mimics the Ghanaian migrant situation in most European countries. 
Published studies on CKD among migrant populations (Ghanaians) living in 
Europe is almost absent making this novel. On the other hand, RODAM study 
provides a unique opportunity for Ghanaian migrant populations and their 
compatriots in their native country (Ghana) to be studied on how differential 
exposures to environmental, SES, PS and access to health influence health 
outcomes. An important strength of the RODAM study is the large sample 
size of a relatively homogenous multi-centered unique and understudied 
population of Ghanaian migrants living in Europe and their compatriots 
living in sub-Saharan Africa specific to CKD and its risk factors.

The use of two socioeconomic constructs (educational and occupational level) 
in the HELIUS study also provides some level of robustness in measuring and 
defining SES. Studies that use more than one construct of SES (21, 22) have 
been shown to be more precise in the measure of SES compared to those who 
use only one (23, 24). Studies which used only one of the various constructs 
do not adequately measure SES. A common limitation in using only one of the 
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constructs is its inability to measure what it is intended to measure especially 
when using multiple populations as is the case of this study. For the RODAM 
study, in defining SES, all three constructs (educational level, occupational 
level and wealth index) were used, in the case of PS four constructs (negative 
life events, discrimination, depression and stress at work) were used. This 
provided a holistic and more efficient measure of SES and PS compared to 
other studies which used only one of the constructs (21, 25, 26).

Limitations
In both studies, measurement of eGFR and albuminuria were based on a 
single random sample of laboratory tests and this also prevented us from 
determining the consistency of the observations. This has been reported to 
be less accurate compared with the 24-hour collection (27). The HELIUS 
and RODAM study lacked data on nephrotoxins, genetics, awareness and 
knowledge on CKD. These factors have been shown elsewhere to influence 
prevalence and incidence of CKD and it would have been interesting if we had 
adjusted for them in our models have they been available. Most outcome and 
explanatory variables in the HELIUS and RODAM study were categorized 
from their original continuous attribute. In the process of categorization, 
some misclassification may have occurred, especially in situations where 
some group were added to others because of their small numbers. Despite 
consistent effort in both studies to ensure comparability of results across 
the sites, missing data among some covariates (income level, educational 
level) and recruitment strategies differed at different sites and this may have 
influenced the reliability of our results. Also, the use of different sampling 
strategies at the different sites may have introduced some selection bias to the 
study. We lacked information on other important socioeconomic factors such 
as average income and wealth index in the HELIUS study. Their inclusion in 
our definition of SES would have tremendously improved our measure and 
definition of SES. A major limitation of the HELIUS study design is the use 
of the baseline data available to us and cross-sectional data used in RODAM. 
This prevented us from determining CKD progression, mortality outcomes 
and causality.

REFLECTIONS ON THE KEY FINDINGS OF THIS THESIS

This thesis has provided important insights into the burden of CKD among 
Ghanaian migrants and their peers living in SSA. This part of the thesis 
provides a reflection on the important lessons learnt in this thesis and 
drawing some important lessons globally.
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Patterns of renal disease mortality in Ghana
This part of the thesis has revealed a general rise in death attributable to 
renal diseases in Ghana with important distribution of common primary 
cause of death and its corresponding secondary causes of death attributable 
to renal disease. This is consistent with recent studies reporting high renal 
mortality rates globally. For example, cause of death attributable to CKD 
ranked 18th in the world (28). The rising renal mortality rates in Ghana 
has both economic and health implications. These deaths could imply lost 
productive individuals who could have been contributing to their families and 
the Ghanaian economy. Also, it could be due to the inability of existing poor 
health facilities to efficiently manage such cases to prevent ESRD leading to 
death in most cases. The important patterns such predominant primary and 
secondary causes, age and sex distributions in relation to renal disease death 
provided in the first part of this thesis also underscores the need for a renal 
registry in Ghana to help identify important renal disease patterns in Ghana. 
Only a handful of countries in Africa like South Africa have renal registries. 
Lack of dialysis units in majority of SSA countries (only 5 countries) (29) 
means a death sentence for ESRD patients in the sub region leading to high 
mortality rates. Efforts to establish dialysis units in leading hospitals in SSA 
must be encouraged to slow down progression of CKD to ESRD and reduce 
observed mortality rates.

Burden of CKD among rural and urban Ghanaians and their 
migrant compatriots in Europe
The second part also provided important lessons on the burden of CKD 
among Ghanaians living in SSA and those living in three European cities. 
Generally, the use of the updated definitions of KDIGO in this thesis has 
shown that CKD and its traditional risk factors (hypertension and diabetes) 
are on the rise among Ghanaians and their migrants in Europe. Whereas CKD 
risk factors including hypertension and diabetes were higher in Ghanaian 
migrants living in Europe, CKD prevalence was higher in Ghanaians living in 
SSA than Ghanaians living in Europe. This is consistent with recent studies 
which have reported a steady rise in CKD burden across SSA with its ensuing 
economic burden from pre-dialysis and dialysis (28, 29). Specifically, marked 
prevalence of CKD was reported among hypertensive patients in Ghana in 
a recent study (30). This may reflect poor health systems not capable of 
prevention, early diagnosis and effective management of risk factors of CKD 
such as hypertension and diabetes in Ghana and across SSA, in general. This 
underscores the need to strengthen health facilities in Ghana and SSA as 
well as improve access to quality health care. Globally, disparities have been 
reported across different populations in access to quality health care among 
CKD patients (31, 32). The increasing burden of CKD in SSA including Ghana 
has economic implication for the already overburden health systems in such 
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poor resourced countries. Most patients cannot afford cost of treatment 
and dialysis and there are no provisions in the health insurance scheme for 
such patients. Such patients may resort to herbal medication, which may be 
nephrotoxic leading to extensive organ damage.

There were clear differences in the burden of CKD among diabetes and 
hypertensive individuals across the European sites with Berlin experiencing 
the highest burden. Several reasons may account for this observation. The 
role of context across the sites may be responsible for these differences. 
Specifically, differences in access to quality of health care, lack of awareness 
among clinicians in relation to ethnic differences may be shaping these 
observed differences. Several studies have reported disparities in access 
to quality of health care among migrants and their host populations; and 
among their peers living in different geographical locations (33-36). There 
is therefore the need to pay attention to contextual differences and their 
potential influence on health outcomes among migrants.

Determinants of CKD among rural and urban Ghana and their 
compatriots living in Europe
Finally, the third part of the thesis provided insights into selected determinants 
of CKD among rural and urban Ghana as well as their compatriots living in 
Europe. In the HELIUS study, we observed clear higher odds of albuminuria, 
reduced eGFR and CKD among those with low educational and occupational 
level though no association was found between SES and albuminuria, reduced 
eGFR and CKD risk among Ghanaians living in Amsterdam. Our findings are 
consistent with that of the European population suggesting that Ghanaian 
migrant may be mimicking their host nations (24, 37, 38). Despite the weak 
association between SES and CKD among Ghanaians living in Amsterdam we 
expect the associations to strengthen with time. This is because of the diffusion 
theory which has already strengthened these associations among their host 
populations and it’s expected to do same among migrants. More importantly, 
this seems to suggest that, for Ghanaians living in Amsterdam, those with low 
or middle level SES are disproportionately affected compared with those with 
higher educational and occupational level. Hence, interventions to reduce 
inequalities in the various levels of education and occupation such as access 
to quality health care, medication adherence, treatment and management 
should target those with low or middle level SES. Lifestyle modifications such 
as smoking, alcohol and low physical activity should be encouraged among 
those with low and middle level education and occupation.

Contrary to Ghanaians living in Europe, SES was not associated with CKD 
in rural and urban Ghana except for wealth index in rural Ghana. The 
higher SES of urban Ghana did not explain their higher rates of CKD. Our 
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findings reflect two key issues. First, the complex nature of SES constructs 
and its differential applications in different populations may have prevented 
us from observing a positive association between SES and CKD outcomes. 
Secondly, other factors such as nephrotoxins, herbal medication, access to 
quality health care could be driving observed high rates in urban Ghana. This 
underscores the need to explore other non-traditional risk factors of CKD 
in both rural and urban population to provide important insights to better 
understand CKD.

Finally, PS was not associated with CKD in all the sites in this study except 
for Berlin where stress at home/home was associated with CKD risk. Perhaps 
stress at home/work may be an important factor in Berlin in explaining higher 
odds of CKD observed at that site. Study findings pertaining to relationship 
between PS and CKD has been inconsistent. Whereas some did not find 
any associations among African Americans (39) others found associations 
in other populations. Even among those who found some associations the 
directions differed (40, 41). An important lesson here is that PS differentially 
influences CKD among different populations living in different geographical 
locations. This underscores the need to study different African populations to 
ascertain the association between PS and CKD in SSA.

IMPLICATIONS FOR PUBLIC HEALTH

The findings obtained in this thesis reflect high burden of CKD among 
Ghanaian migrants in Europe and their peers in Ghana especially those with 
hypertension and diabetes as well as important differences across sites. The 
findings have important implications for public health practice in Ghana and 
Ghanaian migrants living in Europe.

The well-defined differences in CKD burden among rural and urban Ghana 
is evident of important inequalities in access to and quality of health care. 
Improving access and quality of health care by the health directorates in 
the various districts in two sites (rural and urban) could help in reducing 
these differences. Public health interventions such as improving patient to 
doctor ratio, health insurance, building more community health facilities and 
improving access to drug distribution could prevent further increase in the 
disparities of CKD observed.

Despite the observed lower burden of CKD in rural Ghana compared with 
urban Ghana, there seem to be a drift towards the levels observed in urban 
Ghana. Due to rapid urbanization, introduction of unhealthy lifestyles 
in urban Ghana into rural Ghana, illegal mining, herbal medication and 
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entrenched customs and norms in rural Ghana, there is an urgent need 
for public health policy makers to equally target this group by developing 
efficient educational materials specific to these factors. A holistic approach 
to deal with such social, environmental, behavioural and risk factors will 
tremendously prevent and reduce CKD incidence and prevalence in rural 
Ghana. Access to quality health care and affordability must also be targeted 
to ensure early detection and management of both comorbid conditions and 
CKD development.

In this thesis, important differences in CKD burden was observed across the 
European sites. This seems to suggest that they may not be fully benefiting 
from favourable health care environment such as access to quality health 
care, health interventions and health awareness programmes in the various 
European countries. In view of this, strategies and policies geared towards 
preventing, treating and managing CKD in the three cities must consider 
migrants’ beliefs, norms, culture and language for them to fully benefit from 
such interventions.

Conventional risk factors of CKD rates (diabetes and hypertension) were 
also high among migrants. Interventions tailored at these risk factors across 
the three sites can enormously reduce development of these risk factors 
which highly contribute to the incidence and prevalence of CKD. Lifestyle 
modifications towards diet, alcohol intake and physical activity especially in 
London and Berlin must be encouraged among migrants.

The high and increasing mortality rates observed in this study among 
rural and urban Ghanaians have been attributed to late arrival to hospitals 
for management of CKD, inability to afford treatment (pre-dialysis and 
dialysis), lack of access to quality health care and poor control of diabetes 
and hypertension (30).

Public health policies towards adherence to medications on traditional risk 
factors of CKD (diabetes and hypertension) to curb uncontrolled diabetes 
and hypertension among migrants especially in men should also be targeted. 
This will lead to slowing down progression into organ damage which may 
result in renal dysfunction.

Finally, for all the suggested interventions to work, efficient systems of 
monitoring and evaluation from the public perspective must be developed 
and used to ensure efficiency, modifications and continuity of such public 
health interventions.
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IMPLICATIONS FOR FUTURE RESEARCH

Generally, studies involving migrant populations are scant in most 
populations and even absent in some European populations. Specifically, 
studies comparing CKD incidence, prevalence and progression among 
migrant populations and their native populations in sub-Saharan Africa 
are absent. Migration from sub-Saharan Africa to Europe is on the high 
and consistently increasing. This has implications for economic and health 
policies in these European countries and the native countries these migrants 
come from. In view of this, the call for research on the health implication of 
migrants cannot be overemphasized. Findings in this thesis have implications 
for future research. In this section, recommendations for future research are 
presented in line with the findings of this thesis. We propose the following as 
areas of future research based on the heuristic model of Bruce et al., (2009).

Figure 1: Heuristic model of the association between social environment, psychosocial 
factors, behavioural factors, CKD risk factors and CKD progression and complications 
(42).

Future research should focus on identifying factors responsible for the poor 
control of diabetes and hypertension among rural and urban Ghana. Also, 
exploring factors responsible for late admission of diabetes, hypertensive 
and CKD patients to hospital must explored in future studies.

There is also the need to identify ways of improving health care quality to 
deal with access and cost of treatment through future research. We did not 
investigate non-traditional risk factors of CKD such as herbal medicine usage, 
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nephrotoxins and diet. These factors are on the rise in both rural and urban 
Ghana and studies must be conducted to investigate their role in the rising 
burden of CKD in rural and urban Ghana.

Other factors such as cultural and religious beliefs have not been explored in 
relation to CKD incidence, prevalence and progression. Cultural and religious 
beliefs prevent most patients in SSA from seeking prompt and efficient health 
care and has resulted in late attendance to hospital with ESRD (43-45). This 
implies there is an urgent need for future research to be directed towards 
understanding the cultural and religious beliefs negatively influencing 
CKD incidence, prevalence, management, adherence to medication and 
progression in rural and urban Ghana.

The late attendance to hospitals and the non-compliance to medication is 
because of lack of awareness and knowledge on CKD among these populations. 
This thesis did not investigate this aspect. Therefore, future research should 
be directed towards first establishing their level of awareness and knowledge 
on CKD and identifying ways of improving them.

Among migrants in this thesis, burden and prevalence of CKD was lower 
compared with their rural and urban compatriots in their home country 
but higher than their host nations. We did not investigate non-traditional 
factors responsible for their higher prevalence relative to the European 
host populations. There is therefore the need to investigate access to health 
care, understanding of health interventions available to them, religious and 
cultural beliefs among this population.

Future studies can also compare national renal registries for the host nations 
and migrants to identify where CKD disparities occur and what factors are 
responsible for these disparities. Identifying such factors will enable policy 
makers tailor their interventions toward such factors that may reduce 
disparities in CKD prevalence, incidence, progression and mortality among 
migrants and their host populations.

Almost all the migrants in this thesis were first generation migrants and 
the second generation are too young to develop CKD. This thesis could 
therefore not study intergenerational change in CKD prevalence, incidence 
and progression among these migrants. It is therefore important that future 
studies look at what change has occurred between the first and second 
generation with respect to CKD incidence, prevalence and progression. 
Perhaps, a cohort study to follow the second generation could provide insight 
into CKD incidence, prevalence and progression among migrants.
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The cross-sectional approach of this study prevented us from determining 
CKD progression and causality among rural and urban Ghana and their 
compatriots in the three European cities. Future studies should use 
approaches such as cohort and randomized control trials to determine CKD 
progression among these populations and to better understand the pathways 
of CKD incidence and progression.

Finally, this thesis did not study genetic predisposition in relation to CKD 
incidence and progression. The RODAM data could be used to study epigenetics 
and Genome Wide Association Studies (GWAS) to better understand the role 
of the environment and gene interactions in the observed differences in CKD 
among rural and urban Ghana and their compatriot migrants. Recent studies 
such as the Kidney Research Network of the Human Hereditary and Health 
Consortia (H3A) have focused on this area of research. Perhaps, future 
research can use data from RODAM and H3A to advance our understanding 
of the influence of genetic predisposition on CKD incidence and progression.

OVERALL CONCLUSIONS

Grounded on the findings in this thesis, the following general conclusions can 
be drawn. First, renal mortality rates are on a steady rise in Ghana and this 
is consistent with recent population prevalence of CKD. This can be partly 
attributed to uncontrolled traditional risk factors of CKD. Early diagnosis 
and efficient management of such risk factors could reduce the observed high 
mortality rates in Ghana. Secondly, burden of CKD was higher and on the 
rise among Ghanaians living in Ghana, and especially in urban Ghana. This 
was largely driven by traditional risk factors (hypertension and diabetes). 
Targeting such traditional risk factors in urban Ghana could improve their 
outcomes and curb the rising burden of CKD in urban Ghana. In rural Ghana, 
similar high burden was visible and probably will be increasing because of 
rapid urbanization associated with lifestyle changes. CKD was markedly high 
among persons living with hypertension and diabetes and living in Ghana. 
Exploring factors responsible for uncontrolled diabetes and hypertension 
through effective medication adherence might positively impact on the burden 
of CKD in rural and urban Ghana. Finally, important differences in CKD 
burden was observed among Ghanaian migrants in different geographical 
locations especially those with diabetes and hypertension in Berlin. This 
underscores the need to explore other sources such as contextual issues 
which could be shaping these differences. Future attempts by public health 
specialists should focus on identifying these contextual factors to improve 
access to health and improve management of the key CKD risk factors such 
as hypertension and diabetes across all sites.
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