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ABSTRACT 

Non-communicable diseases (NCDs) and communicable diseases (CDs) are major public health 

problems in Ghana, as in other developing countries. While research often focuses on population 

subgroups, such as children or adults, or on specific diseases, recent evidence points to the need to 

pay attention to all age groups, as both communicable and non-communicable diseases affect 

populations of all ages. Understanding the causes of death is crucial for designing interventions 

and resource allocation to avert premature mortality and improve population health and well-being. 

However, policy and programme planning to prevent premature deaths in many lower- and middle-

income countries (LMICs) are hindered by inadequate vital statistics, limited data on disease 

burden, and a lack of critical analyses of the available data in these settings. This study used data 

from the Navrongo Health and Demographic Surveillance System (NDSS) site to estimate the 

impact of communicable and non-communicable diseases on longevity in rural poor contexts in 

Ghana. Single and multiple decrement life table models were employed to estimate the 

demographic burden of diseases. Age-specific decomposition analysis was conducted to determine 

which age groups contributed most to the burden of mortality and thus to longevity if public 

interventions were implemented to address the different causes of death. The results showed that 

mortality rates were higher in males than in females. The burden of NCDs was higher (46.0%) 

compared to CDs (37.4%), with cardiovascular disease being the leading NCD cause of mortality. 

More males died from NCDs (46.5% vs. 45.7%), while a higher proportion of females died from 

CDs (40.3% vs. 35.1%). Successfully reducing NCDs through public health interventions would 

contribute to a 6.7-year improvement in life expectancy, while the elimination of CDs would result 

in a 5.2-year improvement. Efforts to reduce the burden of diseases and promote the health of the 

population in the study area should focus more on reducing NCD mortality. 
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CHAPTER ONE 

INTRODUCTION TO THE STUDY 

 Introduction 

Goal three (3) of the United Nations Sustainable Development Goals (UNSDGs) aims to achieve 

good health and well-being for all ages by combating the epidemics of major communicable 

diseases, reducing maternal and non-communicable mortality, and lowering road injuries and 

deaths. The World Health Organisation recognizes three major causes of mortality: communicable, 

non-communicable, and external causes. However, the two most predominant causes of mortality 

are communicable and non-communicable diseases. In some settings, communicable causes 

constitute the leading cause of mortality. The goal of this thesis was to estimate the contribution 

of communicable and non-communicable diseases to mortality in rural poor contexts in Ghana.  

There has been a rise in the prevalence of non-communicable diseases (NCDs) in most developing 

countries, coexisting with already high communicable diseases (CDs) in Sub-Saharan Africa. The 

quest, therefore, was to understand which disease contributed most to the health burden of 

populations living in poor socio-economic neighbourhoods in one of Ghana’s poorest regions. This 

was important because promoting health and improving life expectancy within the population 

requires understanding the disease that contributed most to the health burden. Additionally, 

identifying the geographical and demographic variations in disease burden and their contribution 

to mortality was crucial for developing appropriate interventions to improve population well-being 

and health. 

Unfortunately, most deaths in many developing settings are not officially recorded; hence, their 

causes remain unknown. In some contexts, the data on causes of mortality are difficult to access 
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or are limited in terms of sociodemographic and household variables. Under these scenarios, 

knowing the socioeconomic status and other factors that contributed to the disease burden is 

difficult. 

The high burden of communicable diseases in Ghana, coupled with the trends and prevalence of 

NCDs, have implications for the country’s health system and economy, as well as efforts toward 

achieving the SDGs. Addressing the burden of NCDs is crucial for improving the health and well-

being of the population and reducing the economic burden of disease. According to Gwatkin & 

Heuveline (1997) and Gwatkin et al (1999), communicable disease burdens are said to be higher, 

particularly in settings with high levels of poverty, weak health systems, and poor environmental 

conditions. Disease burdens are often disproportionately observed across sociodemographic 

divides and geographic locations. Socioeconomic inequalities that exist between households 

significantly influence the impact and prevalence of diseases on different populations. Households 

that live in regions where poverty levels are high often face higher disease burdens due to limited 

access to quality healthcare.  

The northern part of Ghana has a high incidence of poverty and wide disparities in healthcare 

access, contributing to varying disease burdens among different households. Poverty tends to 

exacerbate disease burdens because families with weak resource backgrounds often find it difficult 

to seek healthcare services, especially when such services are expensive. The Upper East Region 

is one of the poorest regions in Ghana (Ghana Statistical Service, 2015). An increased prevalence 

of both CDs and NCDs in the region has cost implications and affects health outcomes. Therefore, 

evidence is required to understand the mortality burden of CDs and NCDs in the region and to 

provide pathways toward reducing the burden to improve population well-being and health in the 

study area and Ghana in general.  
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Against this background, this study examined the contributions of communicable and non-

communicable diseases to mortality among households in the northern part of Ghana. This part of 

the country usually has the highest number of communicable diseases, particularly cerebrospinal 

meningitis (CSM) and tuberculosis (TB) (de-Graft Aikins, 2007, Whitson, 2005; Yaka et al., 

2008). The increase in non-communicable diseases in the region poses an enormous health burden 

to the population living within this geographic location. 

 Background 

Like many other developing countries, Ghana faces a significant burden of disease, along with 

various healthcare delivery challenges that impact the well-being and health of its population. The 

country has a substantial demographic burden with a rapidly ageing population, amplifying the 

challenges posed by both non-communicable diseases, such as cardiovascular conditions, and 

communicable diseases, such as infectious outbreaks, necessitating a multifaceted approach to 

healthcare management. However, there is a lack of critical analysis of available mortality data as 

is the case in many lower and middle-income countries (LMICs), posing significant challenges to 

effective policy and program planning in these regions  (Chandramohan et al., 2008; Chisumpa et 

al., 2019). 

Understanding the causes of mortality and documenting evidence is, therefore, essential in 

designing cost-effective interventions that could lead to better health outcomes. Regrettably, there 

is insufficient literature on communicable and non-communicable causes of mortality among 

different sociodemographic groups and households, particularly those living in the African 

meningitis belt. This study aims to examine the mortality burden posed by communicable and non-

communicable diseases to households living in one of Ghana’s deprived and meningitis-prone 

regions. 
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Globally, major communicable diseases such as HIV/AIDS, tuberculosis (TB), malaria, and 

cerebrospinal meningitis (CSM) are among the top causes of death, with over 64 percent of these 

deaths occurring in Africa (WHO, 2023). In lower and middle-income countries, including Sub-

Saharan Africa, there has been a disproportionate increase in the burden of infectious morbidity 

and mortality generally (Wang et al., 2016; WHO, 2014). It is estimated that communicable 

diseases account for 40 percent of all adult deaths (Narh-Bana et al., 2012). 

Amid the communicable disease burden, NCDs such as diabetes, cardiovascular disease (CVD), 

and cancer have overtaken communicable causes of mortality (WHO, 2023; Williams et al., 2018). 

For instance, in 2018, non-communicable diseases were responsible for 71 percent of all global 

mortalities (NCD Countdown 2030 collaborators, 2018). Sadly, 77 percent of all NCD-related 

mortalities occurred in LMICs due to multiple factors such as population growth, ageing, 

urbanization, lack of knowledge and awareness about NCDs, fragile health systems, and poor 

living conditions (Gouda et al., 2019; Juma et al., 2020; World Health Organization, 2018). In 

2023, statistics from the World Health Organisation showed that 74 percent of all deaths 

worldwide were attributable to NCDs, including heart disease, stroke, cancer, diabetes, and chronic 

lung disease. Over 75 percent of NCD deaths and 86 percent of the 17 million people who died 

prematurely before reaching 70 years occurred in low- and middle-income countries (WHO, 

2023). 

In Ghana, communicable diseases such as malaria, TB, and CSM significantly contribute to overall 

mortality. For example, in 2020, about 308 people died in the country due to malaria (WHO, 2021 

pp. 260). In 2021, about 5.7 million malaria cases were recorded in the country, with 275 deaths 

(Outbreak News, 2023). In 2016, over 400 suspected cases of CSM were recorded in Ghana, with 

90 (22.5 percent) deaths and significant morbidities (Addai-Mensah et al., 2019). In 2020, about 
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50 deaths were recorded in the country after a similar number of cases were reported (Adjorlolo et 

al., 2020). The outbreak of meningitis has become common in the northern part of Ghana, 

especially in the Upper West and Upper East Regions. The increased prevalence of communicable 

diseases such as CSM in the African meningitis belt could have dire consequences on mortality, 

population life course, quality of life, and life expectancy. If individuals survived the disease, they 

could become disabled for the rest of their lives, reducing the quality of life for those within the 

region. 

Evidence suggests that individuals with marginalized characteristics, such as those living in rural 

areas, and economically poor or illiterate individuals, faced a severe burden of CDs and NCDs  

(Juma et al., 2020; Ram & Thakur, 2022; Williams et al., 2018). Most people in low-middle-

income settings and rural areas, particularly in Sub-Saharan Africa, face difficulties accessing 

medications, diagnostic equipment, and other health technologies (Africa Renewal, 2017). 

Ghana, a middle-income country with about 30.8 million people (GSS, 2021a), is rapidly 

urbanizing, yet the majority of the population still lives in deprived and disadvantaged areas 

characterized by poor access to quality healthcare, bad road networks, and high rates of illiteracy. 

These factors could impact education, screening, diagnosis, and treatment of CDs and NCDs, 

exacerbating their burden on people living in such settings. 

The Upper East Region, one of the poorest in Ghana with a population of 1.3 million people 

(Ghana Statistical Service, 2021a), is over 80 percent rural with highly dispersed, often hard-to-

reach communities. Despite several health interventions, such as the community-based healthcare 

planning system (CHPS) program, aimed at promoting access to healthcare (Kweku et al., 2020; 

Nyonator et al., 2005), most health facilities in the region still face challenges related to the 
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availability of medical commodities, basic healthcare equipment, and health personnel (Atiga et 

al., 2023). All these challenges could have implications for the burden of CDs and NCDs among 

households in the region. 

1.2.1 The concept of disease burden  

The concept of a disease burden has been conceptualized variously and differently. In the field of 

population and public health, there are two main ways to measure a disease burden; biomedical 

and economic approach. Studies using the biomedical approach to understand the burden of 

disease are often interested in the quantification of morbidity and mortality, trends and risk 

attribution (Beltran-Sanchez & Preston, 2007; Murray & Lopez, 1996). With the biomedical 

method, other sophisticated measures are developed to cover the impact of illness, disability and 

premature death. Typically, the health-adjusted life years (HALYs), which provide a summary 

measure of population health, are often used to estimate the burden of disease. This method 

calculates the combined impact of morbidity and mortality on populations using two approaches: 

Disability-Adjusted Life Years (DALYs) and Quality-Adjusted Life Years (QALYs) (Gold et al., 

2002). The DALYs estimate a disease burden by taking the difference between the current state of 

health of the individual and where everyone in the population is expected to live up to (standard 

life expectancy). On the other hand, QALYs are used to estimate the cost-effectiveness of public 

health intervention by measuring the quantity and quality of life lived. In a joint assessment of the 

global burden of diseases by the World Health Organization and the World Bank, the disability-

adjusted life years (DALYs) lost as a result of the disease was used as a measure of burden (Murray 

& Lopez, 1996; World Bank, 1993). Other studies (Murray et al., 2003; Murray & Lopez, 1999) 

have employed the Comparative Risk Assessment (CRA) modules to estimate the global burden 

of diseases. One serious limitation of these methods, however, is that they require data on the years 
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lived with a disability or disease.  In many developing settings, data on population years lived with 

a disease is difficult to access.  

One other approach is the economic approach which estimates the burden of disease focusing on 

the financial costs of illnesses for individuals, households, healthcare systems and societies. There 

are two main ways of assessing the burden of disease by the economic approach; indirect cost and 

direct cost. The direct cost assesses the cost associated with illness prevention, diagnosis and 

treatment. Thus, the costs of the illness are estimated from the deaths or hospitalizations in the 

given year. The indirect cost on the other hand assesses the value of labour and productivity losses 

as a result of the illness or early death.  

While all these measures may be useful for country-level and regional assessment of the burden 

of disease, they each have some theoretical limitations and inconsistencies in capturing the burden 

at local community, household and family levels to provide context. The economic approach, for 

instance, is often criticized for its inability to distinguish whether living with a disease is more 

burdensome or costly than dying from it. The biomedical approach on the other hand has been 

questioned for ignoring certain types of burden that cannot be captured by simply estimating 

mortality and morbidity patterns of the disease. For instance, researchers have argued that the 

biomedical understanding of burden has largely focused on the individual who is ill and tends to 

ignore the disease burden on households, families and social networks. Meanwhile, evidence has 

demonstrated an enormous social and economic contribution from households and social networks 

as caregivers to their relatives who are ill (Barry, 2014). 

Given the limitation of these approaches in providing a full understanding of the burden of disease, 

a more comprehensive methodology, that incorporates demographic tools to gauge the potential 
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gains in life expectancy, is required. In other words, a different approach which captures the social 

determinants of health and disease impact is needed in population and public health to assess the 

burden of disease.  For example, in his study to assess the burden of stroke in Ghana, Sanuade  

(2016) conceptualized burden as prevalence, experience and caregiving. While the approach 

introduced by the study was novel in assessing disease burden, it failed to estimate the potential 

years of life lost (YLL) as a result of the disease.   

In this current study, the burden of CDs and NCDs is conceptualized in the context of prevalence 

(number of deaths as a result of the disease), potential gains in life expectancy and potential years 

of life lost (PYLL). The PYLL measures the burden of disease by aggregating the number of years 

of life lost by individuals in a population between their ages at death and the age they are expected 

to live (Young, 2004). This is estimated by using the health-adjusted life expectancy (HALE), a 

measure which summarises population health by calculating the average time in years that a person 

at any given age can expect to live assuming all things are constant (Gold et al., 2002).  

Prevalence of a disease is defined as the proportion of the population that is living with a particular 

disease at a point in a given time. In other words, it is the proportion of people in a population with 

a disease or a particular condition at a specific time or over a specified period (Centers for Disease 

Control and Prevention (CDC, 2012: p.16). The prevalence approach is often employed to estimate 

the burden of disease (BoD) by estimating the number of cases of death and hospitalizations 

attributable to the disease in a given year (Jo, 2014). In the current context, trend analysis is 

adopted to observe the prevalence (number of deaths) of CDs and NCDs within the study area.  
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 Problem Statement 

Globally, the burden of diseases is a burning issue. This is because both developed and developing 

countries have undergone demographic and epidemiological transitions, which have changed the 

pattern and distribution of morbidity and mortality among populations and exacerbated the burden 

on the public health systems (Dye, 2014). Most countries particularly in the African region face a 

triple burden of diseases; infectious, NCDs and malnutrition. The coexistence of communicable 

diseases (CDs) and non-communicable diseases (NCDs), along with the rising trend and 

prevalence of NCDs due to lifestyle changes, presents a significant health burden (WHO, 2021).  

Communicable diseases, including lower respiratory infections, diarrheal diseases, and 

tuberculosis, were ranked, by the World Health Organization (WHO); in 2016, to be among the 

top 10 causes of death globally. LMICs bear the greatest burden of both communicable and non-

communicable diseases as they contribute to a significant cause of mortality in these settings 

(Morens et al., 2004; World Health Organization, 2018). The Global Burden of Disease Study 

(2019) revealed that the SSA region is still disproportionately affected by both communicable and 

non-communicable diseases, despite improvements in health interventions in other regions of the 

world (Gyasi et al., 2020). For instance, in 2021, approximately 67% of the global population 

living with HIV/AIDS resided in SSA and out of 38.4 million people living with HIV worldwide, 

about 25.6 million are in SSA (Moyo et al., 2023). According to the WHO, 95% of global malaria 

cases and 96% of malaria deaths occur in SSA. In 2021, the Region accounted for around 241 

million malaria cases and 627,000 deaths (WHO, 2021b). SSA bears a high burden of TB, 

accounting for approximately 25% of all global TB cases (WHO African Region, 2023a). 

Additionally, the prevalence of hypertension in SSA is among the highest globally, with 

approximately 46% of adults aged 25 years or older affected, according to WHO. Diabetes 
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prevalence in SSA has been rising rapidly. In 2021, it was estimated that around 24 million people 

were living with diabetes, and this number is projected to increase to 55 million by 2045, according 

to the International Diabetes Federation (IDF) (WHO African Region, 2023b). 

In contrast, regions like North America and Europe have a higher burden of NCDs but lower rates 

of infectious diseases due to advanced healthcare infrastructure and effective public health 

interventions. SSA's combination of high rates of both infectious and chronic diseases is relatively 

unique. However, current disease estimates for the SSA region are scanty and many are based on 

sparse data, but projections indicate increases in non-communicable diseases (NCDs) due to 

changes in demographic and epidemiologic transitions (Agyei-Mensah & De-Graft Aikins, 2010; 

Agyemang et al., 2012; Awini et al., 2014).  

In most of these countries, the focus has been on communicable diseases with little attention on 

the burden of NCDs (Dalal et al., 2011). In the West African region, there are quite a few studies 

on NCDs and their impact on mortality, including Ouagadougou (Streatfield et al., 2014; Rossier 

et al., 2014) and few have focused on the causes of death at the household level particularly on 

NCD mortality.  Meanwhile, the burden of both CDs and NCDs remains a serious public health 

concern across the globe and has a severe long-term effect on survivors. For instance, about 36 

million people die every year as a result of NCDs (Roura & Arulkumaran, 2015).  Out of this 

figure, almost 80 percent (29 million) of the deaths are recorded in low- and middle-income 

countries. Over 9 million of the NCDs related deaths occur in people under the age of 60 years.  

An earlier study by Roura & Arulkumaran (2015) showed that premature death or disability from 

heart disease, stroke, diabetes and other NCDs brings about considerable suffering and losses to 

many countries’ economies, particularly in LMICs. This burden could be higher in settings where 

communicable diseases are more prevalent.  
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Traditionally, mortality rates are used as central indices to measure health status at the country and 

community levels (Gardner & Sanborn, 1990, Gardner & Halweil, 2000). While mortality rates 

are important particularly in the field of demography as they help measure population health status 

and development outcomes, they have some limitations. One major limitation of using mortality 

rate to estimate health status is that it is unable to account for causes of premature death and how 

priorities can be targeted at reducing these deaths (Egunsola et al., 2019). This calls for more robust 

measurements incorporating mortality causes into the analysis. 

Further, due to challenges associated with access to mortality data in many SSA countries,  most 

studies depend on mortality projections and estimates by WHO to understand the diseases that 

cause death (GBD 2016 Meningitis Collaborators, 2018; Gouda et al., 2019; Horton, 2012; Lozano 

et al., 2012; Mathers & Loncar, 2006). Nevertheless, some of the findings are generated from 

scanty data and cannot be applied to sub-national level analysis of causes of mortality (Mathers & 

Loncar, 2006). Data from Demographic Surveillance Systems (DSS) contribute to filling some of 

the data gaps in many LMICs in Africa.  

Data from DSS are said to be reliable because they help to fill the data inadequacy gaps in these 

settings.  However, to date, studies that have estimated disease burden in Ghana from DSS remain 

scanty and incomprehensive (Awini et al., 2014; Bawah & Binka, 2007; Sulemana, 2017). More 

so, these studies vary in terms of subject, target population and geography making their findings 

unrepresentative and implausible in different contexts.  

Although certain populations and places may have a severe burden of a specific disease condition, 

it is often important to assess its burden on the overall population rather than a target population 

as in the case of Sulemana, (2017) and Awini et al (2014) studies. The United Nations has 
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advocated for stakeholders and policymakers to establish mechanisms to ensure healthy lives and 

promote well-being for all at all ages (World Health Organisation, 2017). Against this background, 

there are growing calls for researchers to generate data and statistics that help to gauge and monitor 

population health by estimating disease morbidity and mortality (World Health Organization, 

2018). Thus, the current study explores the CD and NCD disease burden on households in the 

Kassena Nankana East Municipality and the Kassena Nankana West District in the Upper East 

Region of Ghana.  

Ghana, like most developing countries, is faced with overlapping risk factors of communicable 

and non-communicable diseases (Agyei-Mensah & De-Graft Aikins, 2010). Outbreaks of 

meningitis infections, for instance, have become a yearly public health concern, especially in the 

northern part of Ghana which exacerbates the burden of communicable diseases in the country 

(WHO, 2019). In their 2016 annual report for example, the Ghana Health Services had identified 

that out of 18 deadly epidemics such as cholera, meningitis, yellow fever and others, meningitis 

was ranked as the third general health risk in the country (Ghana Health Service, 2016).  Evidence 

showed that the Navrongo and Dodowa DSS in Ghana respectively recorded 40.9% and 28.3% 

NCD mortality in 2014 (Streatfield et al., 2014).  

From the foregoing, it is clear that both communicable diseases (CDs) and non-communicable 

diseases (NCDs) are major burdens of morbidity and mortality in the country. Despite this, the 

scientific evidence on the burden of these diseases and other causes of death in the country are 

incomplete and incomprehensive. While there are several studies carried out on NCDs in the 

country (Agyei-Mensah & De-Graft Aikins, 2010; Agyemang et al., 2012; de-Graft Aikins, 2007; 

de-Graft Aikins et al., 2014; De-Graft Aikins et al., 2012; de-Graft Aikins, Addo, Ofei, et al., 2012; 

Karim et al., 2015; Minicuci et al., 2014; Nimako et al.2013; Saeed et al., 2013; Tenkorang & 
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Kuuire, 2015; Yawson et al., 2016),  more of the research  often focused on population subgroups 

such as children or adults or disease-specific focus but recent evidence points to the need to pay 

attention to all age groups as both communicable and non-communicable diseases are affecting 

populations of all ages. This study builds on the existing literature and goes further to estimate the 

impact of communicable and non-communicable diseases on longevity in rural poor contexts in 

Ghana. In rural and socioeconomically disadvantaged regions, particularly in the northern part of 

Ghana, the impact of these diseases is more pronounced. The Upper East Region, for instance, is 

one of the poorest areas in the country, characterized by limited access to healthcare, poor road 

networks, and high levels of poverty and illiteracy. These conditions make the population 

particularly vulnerable to both communicable and non-communicable diseases, posing significant 

challenges to healthcare delivery and health outcomes hence the need to assess the household 

burden of these diseases.  

There are methodological challenges in estimating disease burden due to limited data. This study 

employed demographic tools and techniques including multiple and single decrement life tables 

to estimate the mortality burden of CDs and NCDs among households in rural Ghana. In the fields 

of epidemiology and demography, studies often employ life tables techniques to gauge the 

potential gains in life expectancy if certain diseases were to be removed from settings where they 

are endemic (Abubakari et al., 2019; Bawah & Binka, 2007). This is a useful approach which 

provides vivid information on what can be done to improve the health and well-being of the 

population by understanding the major diseases that cause death. This approach is a step away 

from the traditional mortality measurement of rates and ratios. The life table technique provides a 

good understanding of the number of years that would have been saved or gained if the disease 

that causes death were to be eradicated from the population. These approaches estimate the average 
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years a person would have lived if he or she had not died younger. The approach is useful in 

quantifying the socio-economic loss due to early death.  Other similar methods include the 

potentially productive years of life lost (PYPLL), and the valued years of potential life lost 

(VYPLL) (Rice, 1966; Gardner and Sandorn, 1990). 

The life table technique though provides a good measure of mortality, is often limited in 

quantifying causes of premature deaths and the burden those deaths have on society (Barendregt, 

2009). They are also limited in examining risk factors associated with causes of mortality. This 

study complements this by employing important methods, such as multinomial logistic regression, 

to estimate the risk factors associated with causes of death. These metrics help to identify and 

prioritise causes of death as well as quantify the social and economic burden of such deaths to 

society. Examining a disease burden, in this context, is critical in identifying the control and 

preventive strategies of the disease. Results from the study help to quantify the demographic 

impact or burden of CDs and NCDs in Ghana particularly, in the northern part of the country and 

provide evidence on how to implement health intervention to reduce the disease burden. Finally, 

the findings provide critical evidence to guide public health interventions, inform policy decisions, 

and contribute to the broader goal of improving population health and achieving the United 

Nations Sustainable Development Goal (SDG) 3 of ensuring good health and well-being for all. 

 Research Questions 

The overall goal of the study was to examine the communicable and non-communicable disease 

mortality among households in two selected districts in Northern Ghana by answering the 

following questions: 

1. To what extent was the data usable?  
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2. What are the prevalence and trends of communicable and non-communicable disease 

mortality among households in the study area? 

3. What are the gains in population life expectancy if communicable and non-communicable 

disease mortality were to be eliminated from the study area? 

4. What are the sociodemographic determinants or risk factors associated with the broad 

causes of mortality in the KNE and KNW districts? 

 Research Objectives 

The main objective of the study was to examine the communicable and non-communicable disease 

mortality among households in two selected districts; the Kassena-Nankana East and West 

districts. Specifically, the study aimed: 

1. To assess the level of accuracy and usability of the mortality data.  

2. To estimate the prevalence and trends of communicable and non-communicable disease 

mortality among households in the study area. 

3. To assess the potential gains in life expectancy if communicable and non-communicable 

disease mortality were to be eradicated from the study area. 

4. To examine the sociodemographic factors associated with the broad causes of mortality in 

the KNE and KNW districts. 

 The Rationale for the Study 

The motivation for this study was drawn from SDG 3. The rationale for the study was premised 

on three main scenarios; eliminate communicable diseases, reduce NCDs and combat road 

accidents and injuries. Among the targets for SDG 3 includes target 3.3 which aimed at ending 

epidemics of AIDS, tuberculosis, malaria and neglected tropical diseases and combatting hepatitis, 

water-borne diseases and other communicable diseases. Additionally, target 3.4, of the same goal, 
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is envisioned to reduce premature deaths from non-communicable diseases by by one-third. One 

important way to achieve this; is an understanding of the double burden of both CDs and NCDs 

so as to adopt effective strategies for prevention and control.  Further, the knowledge of the burden 

of both diseases might help to provide an integrated and cost-effective intervention that can lead 

to better health outcomes.  

Ghana, like most developing countries, faces overlapping risk factors of communicable and non-

communicable diseases. This is as a result of lifestyle modifications which accompany the 

demographic transition, thereby giving a pathway to NCDs amidst the increased prevalence of 

communicable diseases. Some notable risk factors of communicable diseases include poverty and 

poor environmental-related outcomes.  Poverty levels in Ghana are high which exacerbates the 

burden of both communicable and non-communicable diseases. Therefore, the household 

economic burden of diseases has a negative impact on populations, particularly the poor 

(Akweongo et al., 2013). Poverty levels are generally high among the populations living within 

the northern part of Ghana where communicable diseases are high (Ghana Statistical Service, 

2014b).  According to the Ghana Poverty Index, the districts in these regions constituted the 

poorest in 2015 (Ghana Statistical Service, 2015). Therefore, CDs and NCDs burden could further 

deepen poverty levels in the region as households may resort to selling their properties or 

borrowing from friends and relatives to pay for healthcare (Su et al., 2006). 

Over the years, much attention has been focused on communicable diseases, particularly in LMICs 

to the neglect of non-communicable diseases which have become a competing risk of death in 

many poor-income settings. Information on the prevalence and how many lives could be saved if 

both CDs and NCDs were to be eliminated, particularly among rural poor populations has 

remained incomprehensive. Meanwhile, ending a major disease epidemic has a positive 
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demographic gain, especially in terms of life expectancy. Thus, it is critical to estimate the potential 

improvement in life expectancy in this region assuming CDs and NCDs were to be reduced or 

eradicated as causes of mortality among households through major public health interventions.   

Again, the relevance of this study hinged on its usage of longitudinal data, from the Navrongo 

Health Research Centre-one of the sentinel sites in Ghana, to estimate the burden of CDs and 

NCDs. These sites maintain and monitor vital events (births, deaths, and migration) in a well-

defined population. Additionally, these sites periodically collect data on contextual, 

epidemiological, socio-economic, cultural, and health systems determinants of health.  Data from 

sentinel sites often have high accuracy and reliability. More so, longitudinal data are said to 

provide useful and unique opportunities for researchers to gauge trends of events and make 

predictions for future occurrences. Therefore, an analysis of data from well-defined populations 

provides a useful understanding of the relationships between key aspects of population health.  

Presently, there are limited studies in the country that explored the household burden of CDs and 

NCDs, particularly in Northern Ghana. This study makes a major research contribution by 

highlighting the mortality burden of CDs and NCDs as well as estimating the potential gains in 

life expectancy if such diseases were to be eliminated. Overall, this study adds to the body of 

knowledge by providing specific, actionable insights into the health challenges faced by 

communities in Northern Ghana, facilitating more informed decision-making and better health 

outcomes. 

The study outcome could contribute to strengthening initiatives or interventions toward reducing 

the burden of CDs and NCDs in Ghana. Results from the study have helped to quantify the 

demographic impact or burden of communicable and non-communicable diseases in Ghana 
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particularly the northern part of the country. Finally, the knowledge of the mortality burden could 

help health service providers in tailoring targeted interventions to reduce the burden of CDs and 

NCDs. 

 Significance of the Study 

This study is important because it highlights the demographic and health impact of communicable 

and non-communicable diseases on the total disease burden in Ghana. The findings serve as a 

stepping stone for the country’s policymakers (both at the national and district levels), to put in 

place stronger responses and intervention strategies to achieve the objective of eliminating or 

reducing CD and NCDs burden in the communities within the country’s meningitis belt. 

Sub-Saharan Africa continues to have a high communicable disease burden with some countries 

showing low signs of improvement. One of the priority areas of the World Health Organization 

(WHO) is to promote healthier populations through multi-sector actions and approaches (WHO, 

2019). This is to ensure that people everywhere around the globe have better health and the absence 

of diseases. Additionally, goal three (3) of the United Nations Sustainable Development Goal 

(UNSDGs), seeks to ensure healthy lives and promote well-being for all ages (United Nations, 

2021). A high disease burden in any country has implications for the global  achievement of the 

SDGs. Hence an understanding of the burden of CDs and NCDs is critical to reducing their 

prevalence and is central to the country’s attainment of the agenda 2030.  

 Organization of the Study 

The study is organized into nine chapters. Chapter One introduced the study by espousing the need 

for the study and the problem that the research seeks to solve. In this chapter, I explain and justify 

why it is important to conduct the study. Chapter Two deals with literature review on the subject 
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and provides a detailed explanation of the theoretical basis of the study. The conceptual framework 

for the study is also presented in this chapter. Chapter Three discusses the methodological 

processes that were employed in carrying out the study. The main techniques used in analyzing 

the data, the definition of the variables and how they are measured are also presented here.  

Chapter Four presents the results for the evaluation of data accuracy and reliability. This chapter 

is relevant because the debate about the incompleteness of mortality data, especially in LMICs, is 

inconclusive. Therefore, the chapter gives the reader a weighing scale upon which the test for 

accuracy and reliability can be tested. Results for the Myers, Bachi and Whipple’s indices are 

presented here. In this chapter, the reader gets to appreciate the reliability, accuracy and usability 

of the data. Chapter Five presents the findings related to the prevalence of communicable and non-

communicable diseases. The chapter puts spotlight on the broad and specific causes of mortality 

in the Kassena-Nankana East and West districts from 2012 to 2018. Additionally, the socio-

demographic background characteristics and the variation in causes of mortality as well as the 

geographic distribution of cases are highlighted in this chapter.  

In Chapter Six, I examine the factors associated with the causes of mortality. The different socio-

demographic background characteristics and the risk of death from communicable, non-

communicable and other external causes of death are presented in this chapter. The chapter 

presents and discusses the proximate determinants of mortality in the study area. This chapter is 

important to the reader because it underscores the factors that are associated with mortality in the 

study area. Chapter Seven, presents the potential gains in life expectancy once communicable and 

non-communicable diseases are assumed to be eliminated in the study area. Multiple and 

associated single-decrement life table models depicting the demographic burden of CDs, NCDs 

and external causes of mortality in the study area are highlighted in this chapter.  
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In Chapter Eight, the results of decomposition analysis are presented. This chapter provides a 

mirror for the reader to view the age group-specific contribution to the improvement in life 

expectancy after the elimination of the different causes of mortality. This is a follow-up to the 

previous chapter which laid credence to the fact that life expectancy, in the study area, would 

improve after eradicating the major causes of mortality. Chapter Nine provides a summary of the 

main findings obtained in Chapter Four through Chapter Eight and makes recommendations for 

policy in the area of interventions to reduce the burden of communicable and non-communicable 

diseases in Ghana. The chapter concludes the study by providing directions for future research in 

the area. 

 Definition of Terms 

Demography is the scientific study of human populations, primarily with respect to their size, 

their structure and their development. 

Disease burden simply refers to the number of deaths and morbidities as a result of a specific 

disease. 

Epidemiology is the study of the distribution and determinants of health-related states and events 

in specific populations, as well as the application of this knowledge to the control of health 

problems. 

Household disease burden refers to the loss of household members (mortality) as a result of a 

specific disease as well as the costs that households incur in terms of economic hardships, social 

isolation and psychological strain due to the illness of a relative. 

 Prevalence of a disease is defined as the proportion of the population that is living with a 

particular disease at a point in a given time. In other words, it is the proportion of people in a 

population that has a disease or a particular condition at a specific point in time or over a specified 
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period of time. In the current study, the prevalence was defined as the percentage of deaths due to 

a certain cause (e.g NCD) among all deaths. 

Life expectancy is an indicator of population longevity which summarises the mortality 

experiences of a population at diverse ages during the life course into a single index that may be 

derived from a life table calculated from the age-specific death rates.   

Life Expectancy at Birth is the average number of years a hypothetical cohort of people born in 

a specific year is expected to live if the current mortality rate at each age remains constant in the 

future.  

Life Table is an organized tabular display of probabilities of dying and life expectancies at each 

age or age group for a given population based on the Age-specific Death Rates prevailing at that 

time. 

A verbal autopsy is an oral postmortem process through which information on the events leading 

to the death of an individual is obtained from the relative of the deceased person using a 

standardized questionnaire (Bawah et al., 2014).  
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CHAPTER TWO 

LITERATURE REVIEW 

 Introduction 

Every research study benefits from earlier works to guide its design and analysis. Thus, it is 

common for studies to dedicate a chapter to reviewing relevant literature in the subject area. In 

line with this, this chapter focuses on existing literature regarding the burden of communicable 

and non-communicable diseases. It discusses research on the causes of death, the prevalence and 

incidence of infectious diseases, and the potential gains in life expectancy if infectious and non-

communicable diseases were eradicated. Additionally, the chapter explores factors identified by 

previous studies as influencing morbidity and mortality related to communicable and non-

communicable diseases. The theoretical frameworks for the study are also presented. The 

epidemiological transition theory, a useful framework for understanding and assessing factors 

associated with specific disease mortality and morbidity, as well as the conditions under which 

they may rise or fall, is discussed. The chapter also examines the application of this framework in 

the study, along with other theories guiding the conceptualization of the study variables. 

 Accuracy and Quality of Mortality Data 

Accurate and reliable mortality data are essential for demographic and epidemiologic analysis of 

the factors contributing to a population's longevity or lack thereof. However, the reviewed 

literature suggests that the accuracy and quality of mortality data may be affected by age 

misreporting and digit preference bias. Inaccurate or incomplete mortality data complicate public 

health planning, resource allocation, and policy decisions (Hill et al., 2009), making it essential to 

continuously improve data collection methods, invest in VRS, and adopt statistical techniques that 

account for these reporting biases. 
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Gaps in mortality data often arise due to several factors, including the lack of comprehensive and 

reliable vital registration systems (VRS), especially in low- and middle-income countries. In many 

African and Asian countries, vital events such as births and deaths are underreported, leading to 

significant data inaccuracies (Mikkelsen et al., 2015). This is further compounded by age 

misreporting and the cultural or social factors that influence the reporting of deaths. For instance, 

age heaping—where respondents round ages to preferred digits (e.g., 0 and 5)—can distort 

mortality statistics, particularly among older populations (Rosenwaike & Stone, 2003, Pardeshi, 

2010; Glei et al., 2019). 

A study by Elo et al. (2013) in the United States aimed to validate age data from the Long-Life 

Family Study using early-life census records. The authors found that 11 percent of participants 

ages at the time of the interview were inconsistent with census records. In Costa Rica, Glei et al. 

(2019) evaluated mortality data quality using estimates from 1950 to 2013, observing that the age 

pattern of adult and elderly mortality was suspiciously lower than that of infant and child mortality, 

raising concerns about the quality of the data. In India, Pardeshi, (2010) assessed the accuracy of 

age data from community surveys using statistical analysis techniques. The author found that the 

data were of poor quality, with age heaping at ages ending in ‘0’ and ‘5’, and 42 percent of the 

population reported incorrect ages. 

In another Indian study, Basannar et al. (2022) used Whipple’s and Myer’s Index to quantify age 

heaping and misreporting in survey data. They found a Whipple’s Index of 117.75 for males and 

116.34 for females. Additionally, 11 percent of male participants and 25 percent of female 

participants misreported their ages. Several studies (Elo et al., 2013; Fayehun et al., 2019; Womack 

et al., 2020) have highlighted inconsistencies in mortality data related to age reporting, raising 
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concerns about data collection methods and the reliability of mortality estimates, especially in 

settings without comprehensive vital registration systems (VRS). 

In the African region, Lyons-Amos & Stones (2017) analyzed age-heaping trends across 34 sub-

Saharan African countries using DHS data from 1987 to 2015. They found significant 

improvements in age-reporting quality in Nigeria and Ghana, while countries like Mali and 

Ethiopia saw increases in age-misreporting. They noted that age misreporting remains a common 

problem in the region, with 5 percent of respondents misreporting their ages. In Nigeria,  Al-

Haddad et al.(2013) examined age heaping and cancer rate estimation using census and cancer 

registry data, finding that age heaping was particularly pronounced. 

Several factors influence the reporting of demographic events, including the education level of 

respondents and the perceived importance of the event. Cultural context can also play a role; for 

example, there is an avoidance of numbers like 4 and 13 in Eastern and Western cultures, 

respectively (Poston & Bouvier, 2010; J. S. Siegel & Swanson, 2004). Additionally, social norms 

and religious practices, such as immediate burials and cultural taboos about reporting infant, twin, 

homicide, and suicide deaths, contribute to low or inaccurate reporting in parts of Africa (Habaasa, 

2022; Pison et al., 2018). In many African countries, a "good death" is associated with old age, 

leading to the overreporting of deceased relatives' ages to signify longevity (Omoregbe, 1993). 

This preference for certain digits can result in age heaping on digits ending in 0 or 5. Such 

misreporting may lead to the misclassification of individuals into incorrect age groups, affecting 

both mortality levels and differentials. 

Scholars like Irma & Preston (1992)  have argued that individuals may under- or over-report their 

ages, which can affect data quality and policy decisions related to resource allocation. Some may 
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intentionally misreport their age or lack accurate information about their birth date. Others may do 

so to gain benefits tied to specific age categories. For example, Budd and Ginnane (1981) reported 

that in 19th-century Ireland, many people inflated their ages to qualify for pension benefits before 

reaching the legal age. Such misreporting can lead to data errors, especially in settings lacking 

robust vital registration systems, where illiteracy is prevalent, or where vital events are reported 

on behalf of others (Glei, Paz, Aburto et al., 2021; Swanson & Siegel, 2004; Elo, Mykata 

Senastiani et al., 2013; Pison, Masquelier et al., 2016; Randal & Coast, 2016). 

Given the potential for errors in mortality data through age misreporting, it was crucial to evaluate 

the accuracy and quality of the data before using it. The evaluation helped to estimate the 

magnitude of errors and their impact on results, guiding necessary adjustments. Various analytical 

tools have been developed to measure the extent of errors in demographic data, including 

Graphical Methods, UN Age Ratio Scores, Whipple’s Index, Myers Index, Bachi Index, and Death 

Distribution Methods (Siegel & Swanson, 2004). Whipple’s and Myers Blended Index are 

commonly used to identify systematic misreporting of ages ending in 0 and 5, as well as digit 

avoidance and heaping. 

 Causes of Death Analysis  

The reviewed literature has underscored the importance of mortality analysis, particularly cause-

specific mortality analysis. Jha (2012) provided evidence suggesting that the world's best 

investment in reducing premature mortality is through counting the dead. Studies such as Baiden 

et al (2007) and Murray et al (2011) also presented evidence showing that obtaining information 

on the prevalence of specific diseases and their contribution to morbidity and mortality is critical 

for successful healthcare interventions. This information, as the authors suggest, helps 
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stakeholders in the health sector plan and allocate resources to enhance service delivery (Chisumpa 

et al., 2019; Herbst et al., 2011). 

Additionally, mortality is a key component of the population growth process, and analyzing it 

helps to understand the changing population structure of a country. Incorporating demographic 

variables into planning is indispensable for success. Variables such as population growth, 

composition, distribution, and mortality trends are crucial for planning because knowledge of 

future population dynamics is essential for setting realistic objectives. For example, the infant 

mortality rate (IMR), which estimates the number of infant deaths (under one year of age) per 

1,000 live births, is often used as an indicator of a country's health status and overall development 

(Tuoyire & Ayetey, 2018). Understanding this information at the sub-national level is crucial for 

planning health services at the district level. Mortality rates and future trends allow planners to 

develop profiles of cause-specific deaths and disease prevalence, thereby enabling the creation of 

healthcare strategies that meet the population's health needs (Owusu et al., 2021). 

Given this background, many scholars have developed an interest in mortality (Abubakari et al., 

2019; Allotey & Reidpath, 2001; Bawah & Binka, 2007; Lankoandé et al., 2022; Lozano et al., 

2012; Mubeta et al., 2023; Narh-Bana et al., 2012; Ohene et al., 2011; Ramroth et al., 2012; WHO, 

2016). The Global Burden of Disease Study, for example, provides estimates of morbidity and 

mortality on a global scale, which are useful for national planning. However, one limitation of 

these reports is their inability to capture and present data at the sub-national level. A considerable 

number of studies have also analyzed cause-specific mortality using hospital data (Houle et al., 

2015; Narh-Bana et al., 2012; Ohene et al., 2011). However, the limitation of these studies is their 

inability to generalize findings due to data limitations. Moreover, data from hospital settings and 

censuses often raise concerns about reliability (Lankoandé et al., 2022). Evidence suggests that 
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cause-of-death data collected through censuses have significant limitations, including the lack of 

systematic procedures to determine the causes of death (Chisumpa et al., 2019). One of the risks 

of using unreliable data is the potential for projection errors, which is why it is crucial to use 

accurate data when producing health estimates and projections. 

In light of these challenges, verbal autopsy data becomes invaluable. In settings without a vital 

registration system, verbal autopsy-based mortality surveillance is a useful approach for 

identifying specific causes of death (Fottrell, 2009). The present study relied on verbal autopsy 

data to estimate the burden of communicable and non-communicable diseases on households in 

rural northern Ghana. 

 Household Burden of Communicable and Non-communicable Diseases 

As stated earlier, communicable diseases are mainly caused by pathogenic microorganisms, 

including viruses, bacteria, protozoa, parasites, and fungi, and their mode of spread is through 

direct or indirect contact with unhygienic conditions (Prüss-Ustün et al., 2014). Non-

communicable diseases, on the other hand, are associated with genetic, physical inactivity and 

lifestyle-related factors (WHO, 2023d). 

Both communicable and non-communicable diseases pose a major health burden to many 

households across the globe. This is because household and family members are integral to the 

overall care system for persons with severe illness. While the general healthcare system provides 

medical care to patients, the affected family members usually provide social, economic, financial, 

and psychological support to the victims. This care and support can be in high demand by patients 

who suffer from non-communicable diseases (NCDs) and may become physically dysfunctional 

and require intensive care. Most communicable and non-communicable diseases tend to leave 
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varying degrees of disability in the patient, implying that the management of these diseases and 

care for victims can be burdensome to families. For example, caring for relatives with severe stroke 

and diabetes has both emotional and practical impacts on the caregiver due to the care demands of 

NCD patients. 

In the fields of epidemiology and demography, mortality rates are basic tools used to measure and 

estimate disease burden at the national, sub-national, and community levels ( Gardner & Sanborn, 

1990, Gardner & Halweil, 2000). In this regard, a disease burden simply refers to the number of 

deaths and morbidities resulting from that disease. 

Although non-communicable diseases, including hypertension, stroke, and diabetes, affect 

individuals of all ages, both urban and rural residents, and people from various socioeconomic 

backgrounds, the morbidity and mortality burden of these diseases tends to vary across different 

geographic regions and among different socioeconomic groups. At the national and sub-national 

levels, the burden can also vary. For instance, an earlier study by Roura & Arulkumaran (2015) 

showed that premature death or disability from heart disease, stroke, diabetes, and other NCDs 

causes considerable suffering and economic loss in many countries, particularly in low- and 

middle-income countries (LMICs). Nugent (2008) provided evidence that non-communicable 

diseases (NCDs) increase economic and health burdens in many low- and middle-income 

countries. 

 All-cause mortality  

The World Health Organisation has categorized all causes of mortality into three major categories: 

communicable diseases, non-communicable diseases, and road traffic and injuries. Globally, non-

communicable diseases (NCDs) have consistently been the leading cause of mortality since the 
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year 2000, followed by communicable diseases (CDs) and then road traffic and injuries. However, 

in many low and middle-income countries (LMICs), including those in the African region, CDs 

have remained the primary cause of mortality, followed by NCDs. Figure 2.1 displays the trends 

in the broad causes of mortality from 2000 to 2019 at both regional and global levels. The trends 

show that while communicable disease mortality is declining, mortality from injuries and NCDs 

is increasing in many parts of the world.  

Figure 2.1: Trends in the broad cause of mortality from 2000 to 2019 by the regional and 

global levels 

Source: (World Health Organization, 2020). 
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 Prevalence of Communicable Disease Morbidity and Mortality 

The burden of communicable diseases varies by specific population and among different 

geographic locations and contexts. Generally, data suggest that all communicable causes of death 

across the globe have declined from 30.7 percent in 2000 to 18.4 percent in 2019 (WHO, 2022). 

However, in many low-middle-income countries, the figures remain unacceptably high. The CD 

burden in this region was estimated to be 46.8 percent of all-cause mortality in 2019. In the African 

region, the data show that more than half (52.9 percent) of the deaths that occurred in 2019 were 

attributable to communicable diseases (WHO, 2022). Figure 2.2 displays the communicable 

disease burden from 2000 to 2019 by the regional and global levels. 

Figure 2.2: Communicable, maternal, perinatal and nutritional conditions of Mortality 

Source: World Health Statistics 2022. 

In terms of the specific communicable causes of mortality, the following sub-sections present and 

discuss the prevalence of these specific diseases in the global, regional and national context.  
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2.6.1 Cerebrospinal Meningitis 

CSM is a recurrent health issue in the northern regions of Ghana, which lie within the African 

meningitis belt. Epidemics often occur during the dry season, leading to significant morbidity and 

mortality. The disease is highly infectious and can cause severe complications or death if not 

promptly treated. Understanding the trends and mortality rates of CSM in the Kassena-Nankana 

Districts is essential to guide public health interventions, vaccination strategies, and early response 

systems during outbreaks. 

The literature review suggested that meningitis has been a consistent public health burden, with its 

impact increasing in recent years. The case-fatality rates and incidence of the disease vary across 

regions, countries, and age groups. Globally, the case-fatality rate can reach up to 70% (WHO, 

2018; CDC, 2012). In Africa, meningitis cases have risen since 1905, with 2,628,283 cases and 

151,808 deaths reported between 1928 and 2018 (Mazamay et al., 2021). The highest number of 

cases occurred in 1996, with Nigeria being particularly affected, recording 552,821 cases over the 

study period and 9,646 suspected cases in 2017 alone. Meningitis remains a major health challenge 

in sub-Saharan Africa (SSA), causing significant mortality, including 839 deaths in Nigeria in 

2017 (World Health Organization, 1998; Cuevas et al., 2007; Molesworth et al., 2003). Studies 

indicated that approximately 350 million people in Africa live in areas at risk for meningitis 

epidemics (Teyssou & Muros-Le Rouzic, 2007). In 2017, it was estimated that 25% of meningitis 

survivors in Africa may suffer from neurological complications (Aku, Lessa, Asiedu-Bekoe, et al., 

2017).   

Meningitis incidence increased globally from 2.5 million in 1990 to 2.82 million in 2016, with the 

highest rates in the African meningitis belt (GBD 2016 Meningitis Collaborators, 2018). Ghana 

recorded 70,508 cases between 1928 and 2018, with significant outbreaks in the 1950s and 2000s 
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(Mazamay et al., 2021). Other countries in the meningitis belt, such as Niger, Burkina Faso, and 

Sudan, have also experienced large-scale epidemics, with thousands of cases and deaths recorded 

(García-pando et al., 2014; World Health Organization, 1998). More recent outbreaks in Ghana’s 

northern regions from 2010 to 2021 saw hundreds of cases and high mortality rates, with case-

fatality rates between 36% and 50% (Holliman et al., 2007; Mackie et al., 1992).   

Between the years 2010 and 2015, about 1,176 cases of CSM were recorded in the northern part 

of Ghana (Kaburi, Kubio, Kenu, Nyarko, et al., 2017). From 2015 to 2016, 133 cases of meningitis 

were recorded in the Northern, Upper West and Upper East regions of Ghana (Aku et al., 2017b). 

Between the early month of 2008 to the end of 2010, as high as 163 cases were reported (Owusu 

et al., 2012). Out of about 400 cases reported in 2016, close to 90 people were reported to have 

died in the country as a result of the disease (Amidu, Antuamwine, Addai-Mensah, et al., 2019). 

Between 2016 and 2017, studies (Amidu, Antuamwine, Addai-Mensah, et al., 2019; Kaburi, 

Kubio, Kenu, Ameme, et al., 2017) conducted in 41 districts in the northern part of the country 

have reported that 285 out of 330 case sample frame, (CSF) tested positive for CSM. Other studies 

have shown that the mortality rates of CSM in the country ranges between 36 percent and 50 

percent (Holliman et al., 2007; Mackie et al., 1992).  In 2018 for example, by the end of the 

meningitis season, 843 cases, 60 deaths and a case fatality rate (CFR) of 6.9 percent were recorded 

in the Upper West region. Similarly, within the same period in 2019, 757 cases, 21 deaths and a 

case fatality of 2.8 percent were documented in the region (WHO, 2019). In 2020, about 33 people 

died in the Upper West Region as a result of the disease (Citi Newsroom, 2020). In 2021, 49 people 

were reported to have died in the region due to CSM.   
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2.6.2 Tuberculosis 

Tuberculosis is one of the leading causes of infectious deaths worldwide. Its infections remained 

a major burden of health, particularly in low-middle income countries where comorbidities of 

NCDs are high. Across the globe, about 153 million people are reported to have died from 

tuberculosis and other respiratory infections in 2019. In the African region, the tuberculosis burden 

constitutes 30 percent of all deaths reported.  

In Ethiopia, a study by Meles et al. (2023) examined the causes and trends of adult mortality in the 

southern part of the country using data from 2009 to 2011. The authors found tuberculosis as the 

leading cause of adult mortality with 16.8 percent.  Still, a similar study by Melaku et al.(2014) in 

northern Ethiopia found tuberculosis (15.9 percent), cerebrovascular diseases (7.3 percent) and 

accidental falls (3.9) as the major specific causes of adult mortality. Additionally, the authors found 

that the cumulative burden of CD was 34.9 percent.    

Tuberculosis (TB) is a significant contributor to the communicable disease burden in Ghana.  In 

2021, the incidence of tuberculosis in Ghana was 136 cases per 100,000 people. The incidence of 

tuberculosis in Ghana fell gradually from 212 cases per 100,000 people in 2002 to 136 cases per 

100,000 people in 2021. In 2020, the estimated incidence of TB in the country was around 44,000 

cases, corresponding to an incidence rate of 147 cases per 100,000 people. The disease is also a 

major cause of mortality, contributing to approximately 5,700 deaths in the same year. Among TB 

cases, 4.2% are estimated to have multidrug-resistant TB (MDR-TB), complicating treatment and 

increasing healthcare costs (Rudman et al., 2020) 

Efforts to combat TB in Ghana include active case-finding initiatives, which have led to a projected 

reduction in TB mortality. From 2019 to 2040, interventions like enhanced diagnostic services and 
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improved treatment adherence are expected to avert an estimated 56,000 TB cases and prevent 

26,400 deaths (Kuupiel et al., 2023; Rudman et al., 2020). Despite improvements in healthcare 

services and testing capacity, challenges such as geographical accessibility to diagnostic facilities 

and treatment centres continue to hinder Ghana's TB control efforts, especially in rural regions 

(Kuupiel et al., 2023).  

2.6.3 Malaria 

Malaria remains one of the leading causes of morbidity and mortality in Ghana, particularly in the 

northern regions, including the Kassena-Nankana Districts. It is a major public health concern and 

significantly contributes to the communicable disease burden. The high transmission rates and the 

prevalence of the disease make it a critical area of study to understand its impact on mortality 

trends. Including malaria in the study allows for the assessment of intervention effectiveness, such 

as insecticide-treated nets, antimalarial drugs, and public health campaigns, which are crucial in 

informing future control measures. 

Historically, the discovery of malaria spanned different civilizations and periods. According to 

Miller et al. (1994), malaria in Africa can be traced back to Egyptian relics from 3200 and 1304 

BC. In India, cases were recorded between 1500 and 800 BC. The Chinese medical text, Nei Chin, 

diagnosed malaria symptoms such as headaches, chills, and fevers around 2700 BC, based on 

Bruce-Chwatt's (1988) account. Greek literature also referenced malaria, with poets like Homer 

mentioning it in The Iliad (circa 750 BC), and philosophers like Aristotle and Plato recognizing 

the disease. 

Hippocrates documented malaria symptoms around 450-370 BC (Sherman, 1998). Modern 

scientific discovery, however, is attributed to French military doctor Alphonse Laveran, who 
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identified the malaria parasite in 1880. Ronald Ross later discovered the transmission of malaria 

by Anopheles mosquitoes in 1897 (Cox, 2013). 

Although several curative and preventive measures have been adopted globally to control malaria, it 

continues to be among the top ten leading causes of mortality worldwide. According to the World 

Health Organisation’s report in 2020, over 229 million cases of malaria were recorded in 2019 

worldwide and many of them resulted in deaths.  

In sub-Saharan Africa, twenty-nine countries in the Region contribute to 95 percent of the global 

burden of malaria with variation and intensity across the different countries. In four countries in 

the region; Nigeria (27 percent), the Democratic Republic of the Congo (12 percent), Uganda (5 

percent), Mozambique (4 percent) and Niger (3 percent), they jointly contribute to about 51 percent 

of all the cases that were recorded in 2019 globally (WHO, 2020b). In 2021,  WHO reported about 

619, 000 malaria deaths worldwide (WHO, 2023). According to the Organisation, 96 percent of 

these deaths occurred in African countries. Figure 2.3 displays the trends in malaria mortality in 

the WHO African Region from 2000 to 2021. The trends show that malaria mortality in the region 

ranges from 841, 000 deaths to 593, 000 deaths over the reporting period. Although the data show 

that there has been a decline in malaria mortality in the region, the recent figures are still high. 
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Figure 2.3: Estimated number of malaria deaths in the WHO African Region, 2000–2021 

 

Source: World Malaria Report, 2022 
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leading cause of death accounting for 13.2 percent of all the deaths recorded. Similarly, a study by 

Meles et al. (2023) in southern Ethiopia found malaria as the second leading cause of adult 

mortality at 9.7 percent while intestinal infectious diseases accounted for 9.6 percent of the deaths 

recorded. Cumulatively, the authors found that all CDs accounted for close to half (49.2 percent) 

of the deaths recorded within the period. 

In Ghana, malaria remains a significant public health issue in the country, particularly in rural and 

underserved regions. Bawah & Binka (2007) reported that malaria accounted for one-third of 

deaths in their study population. Similarly, a study by Awini et al.  (2014)  estimated the causes of 

adult deaths in a rural district in southern Ghana using verbal autopsy data. The authors found that 

communicable diseases were the leading cause of death, with malaria being the primary cause, 

resulting in a cause-specific mortality rate of 1.06 deaths per 1,000 person-years. In 2019, data 

from the WHO's Global Health Estimates (GHE) indicated that malaria was the sixth leading cause 

of death in Ghana, with a cumulative burden of 36.72 deaths per 100,000 population (World Health 

Organization, 2020). WHO estimates also showed that approximately 308 people died from 

malaria in Ghana in 2020 (WHO, 2021 pp. 260). In 2021, about 5.7 million malaria cases were 

recorded in the country, leading to 275 deaths (Outbreak News, 2023). In 2021, around 5.7 million 

cases of malaria were recorded, with 275 deaths  (Heuschen et al., 2022). This emphasizes the 

persistent challenge malaria poses despite ongoing efforts to control it. 

2.6.4 HIV/AIDS 

The reviewed literature suggests that HIV/AIDS remains endemic in many parts of the world. The 

World Health Organization (WHO) estimated that approximately 37.7 million people globally 

were living with HIV in 2020 (WHO, 2022). In the same year, global HIV-related mortality was 

estimated at 680,000 deaths. The African region carries the heaviest burden, contributing to 40% 
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of global HIV/AIDS-related mortality. In 2022,  the number of people living with HIV globally 

was 39.0 million (WHO, 2023a). 

In a study conducted by Narh-Bana et al. (2012) in rural Tanzania, the researchers examined cause-

specific adult deaths from 2003 to 2007. They found that HIV/AIDS remained the leading cause 

of adult mortality, accounting for 20.4% of all deaths. In Ghana, HIV/AIDS is a significant 

contributor to the communicable disease burden. A study by Owusu et al. (2021) reported that HIV 

was among the top ten institutional causes of death at health facilities in 2017 and the 12th leading 

institutional cause of death in 2018. In 2020, it was estimated that around 350,000 people were 

living with HIV in the country, with an adult prevalence rate of about 1.6%. The annual incidence 

of HIV was recorded at 5.1 per 1000 uninfected adults, and AIDS-related deaths averaged 16,500 

per year. Although antiretroviral therapy (ART) coverage has improved to 60% by 2020, many 

challenges remain, including reducing the incidence rate and increasing access to treatment (Boah 

et al., 2023; WHO, 2023a) 

This burden, combined with other infectious diseases like malaria and tuberculosis, puts 

considerable pressure on Ghana's healthcare system. HIV/AIDS remains one of the top 

contributors to morbidity and mortality, particularly among young adults, despite progress in 

treatment accessibility. A comprehensive understanding of the leading causes of communicable 

disease-related mortality in the Kassena-Nankana Districts was critical and contributed to 

evidence-based policy-making, improved healthcare planning, and targeted interventions aimed at 

reducing the overall disease burden in the region. 
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2.6.5 Other Communicable Diseases 

Several communicable diseases remain a major health burden to communities. Therefore, there 

was a need to provide a holistic view of the communicable diseases impacting the Kassena-

Nankana Districts, highlighting areas that require intensified public health action and targeted 

interventions to reduce mortality and improve community health. Some of these diseases include 

acute respiratory infections (ARI), diarrhoeal diseases, Intestinal infectious diseases, rabies and 

viral Hepatitis.  

ARIs, including pneumonia, are among the leading causes of mortality, especially in children 

under five years of age in Ghana and other low-income settings (WHO, 2023). ARIs are prevalent 

in the Kassena-Nankana Districts due to factors such as poor indoor air quality, overcrowded living 

conditions, and inadequate access to healthcare services. Including ARIs in the study will highlight 

the burden of these infections and inform interventions such as improved vaccination coverage, 

better access to antibiotics, and public health education on hygiene and respiratory health 

(Williams et al., 2022). In rural Gambia, Jasseh et al (2014) found that communicable diseases are 

responsible for about half (49.9 percent) of the deaths recorded from 1998 to 2007, with the most 

common infections being acute respiratory infections (ARI) (13.7 percent). 

Diarrhoeal diseases are a major cause of morbidity and mortality in Ghana, particularly among 

children under five, due to contaminated water sources, poor sanitation, and inadequate hygiene 

practices (UNICEF, 2022). In the Kassena-Nankana Districts, the prevalence of diarrhoeal 

diseases is compounded by seasonal variations and limited access to safe drinking water. Including 

these diseases in the study allows for an evaluation of the effectiveness of interventions such as 

water, sanitation, and hygiene (WASH) programs, and guides targeted efforts to reduce their 

incidence and associated mortality (Kwabena et al., 2023). Morens et al. (2004) noted that 
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diarrhoeal disease is a common morbidity and mortality burden for people living in developing 

countries particularly among young children under 5 years of age.  

Intestinal infectious diseases, including typhoid fever and parasitic infections, are prevalent in 

Ghana due to poor sanitation, unsafe food handling, and limited access to clean water (GHS, 2022). 

These diseases contribute significantly to the communicable disease burden in the Kassena-

Nankana Districts. Their inclusion in the study will provide insights into the trends of these 

infections and help assess public health measures like food safety programs, mass deworming, and 

improvements in water quality (Addo-Yobo, 2023). 

Rabies is a neglected tropical disease with a nearly 100% case fatality rate once clinical symptoms 

appear. The disease is endemic in Ghana, with significant public health implications due to 

inadequate control of stray dog populations and limited access to post-exposure prophylaxis (PEP) 

(WHO, 2023). Rabies cases are often underreported, making it essential to include them in the 

study to capture the true burden and inform strategies for improved vaccination of domestic 

animals, public education, and better access to PEP (Mensah, 2023).  

Viral hepatitis, particularly hepatitis B and C, poses a significant health challenge in Ghana due to 

high prevalence rates, chronic nature, and the potential for progression to liver cirrhosis or cancer 

(Owusu et al., 2023). The Kassena-Nankana Districts, like many other regions, experience a 

considerable burden of hepatitis due to factors like unsafe medical practices, mother-to-child 

transmission, and lack of awareness about vaccination. Including viral hepatitis in the study will 

help assess the impact of vaccination programs, early diagnosis, and treatment availability, guiding 

future health policies aimed at reducing its prevalence and associated mortality (GHS, 2022). 
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 Prevalence of Non-Communicable Disease Morbidity and Mortality 

Globally, non-communicable diseases (NCDs) have become a major public health concern due to 

their burden on populations and health systems. In 2010, the World Health Organization (WHO) 

reported that 71 percent of deaths worldwide were due to NCDs (World Health Organization, 

2010). A study by Roura & Arulkumaran (2015) indicated that approximately 36 million people 

died each year from NCDs. Of this figure, their study noted that nearly 80 percent (29 million) of 

deaths occurred in low- and middle-income countries. They also observed that over 9 million of 

these deaths affected individuals under the age of 60. 

Several studies, including those by Islam et al. (2014) and Mendis et al. (2015), reported similar 

findings. In 2014, Islam et al. estimated that NCDs caused 42 percent of premature deaths in 

individuals aged 30-70 years, with 48 percent of these deaths occurring in low- and middle-income 

countries (Islam et al., 2014; Mendis et al., 2015). Between 2007 and 2017, the United Nations 

(2015) estimated that deaths from NCDs increased by 22.7 percent, rising from 21.5 percent to 

23.9 percent (United Nations, 2015). 

In sub-Saharan Africa, Gouda et al.(2019) examined the NCD burden using data from 1990 to 

2017. Their study found that Disability-Adjusted Life-Years (DALYs) related to NCDs increased 

from 90.6 million in 1990 to 151.3 million in 2017.  According to the World Health Statistics 2022, 

the global burden of NCDs in 2019 was 73.6 percent, while in the African region, the burden was 

estimated at 37.1 percent (as displayed in Figure 2.4). Across low- and middle-income countries 

(LMICs), the NCD burden increased from 44.1 percent in 2000 to 62.6 percent in 2019. 
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Figure 2.4: Non-communicable causes of death, 2000-2019 by region 

Source: World Health Statistics 2022. 

According to a 2023 World Health Organization factsheet on non-communicable diseases (NCDs), 

approximately 41 million people (74 percent) die annually due to NCDs. The report further noted 

that over 15 million of these deaths occurred among individuals aged 30 to 69 years, highlighting 

the significant loss to the global productive labor force. Low- and middle-income countries 

(LMICs) bear the greatest burden of NCDs due to lower levels of awareness and poor treatment 

and control mechanisms (Lloyd-Sherlock et al., 2017). For instance, the WHO reported that 77 

percent of all NCD deaths occurred in LMICs, and 86 percent of over 17 million people who died 

annually from NCDs before the age of 70 were from these settings. 

Annually, more than 18 million people worldwide die from cardiovascular diseases, 9.3 million 

from cancers, 4.1 million from chronic respiratory diseases, and 2.0 million from diabetes (WHO, 
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diabetes) were responsible for over 80 percent of all premature deaths globally. Additionally, more 

than 6 million people across the globe died from NCDs related to stroke, ischemic heart disease, 

chronic obstructive pulmonary disease, and lung cancer. 

In sub-Saharan Africa, a study by de-Graft Aikins et al. (2010a) indicated that stroke, hypertension, 

diabetes, and cancers caused increases in adult hospitalizations and deaths compared to 

communicable diseases such as HIV/AIDS or tuberculosis. In Tanzania, Narh-Bana et al. (2012) 

showed that NCD mortality increased from 16 percent in 2003 to 24 percent in 2007, with 

cerebrovascular diseases accounting for 11 percent of all NCD mortality. Accidents and injuries 

were responsible for 9 percent of the deaths. Another study by Meles et al. (2023) found that NCDs 

caused 35 percent of all adult mortality in Ethiopia from 2009 to 2011, while Melaku et al.(2014) 

identified NCDs as the leading cause of adult mortality in northern Ethiopia, accounting for 36.4 

percent of all deaths. 

Another study in Ethiopia by Bayray et al. (2017) used hospital data from 2011 to 2015 to examine 

the levels and trends of mortality. The authors noted that HIV/AIDS, neonatal sepsis, congestive 

heart failure, gastrointestinal diseases, and asphyxia were key specific causes of mortality. 

Additionally, NCDs were found to be the major cause of mortality, accounting for 44.1 percent of 

all deaths. In contrast, the proportion of deaths due to communicable diseases and external causes 

were 29.2 percent and 4.2 percent, respectively.  

In Ghana, the WHO's African regional estimates indicated that NCDs and injuries contributed to 

46 percent of morbidity and 40 percent of mortality in the country (Horton, 2012). A study by 

Ohene et al. (2011) on adolescent mortality at the Korle-Bu Teaching Hospital found that NCDs 

accounted for 41 percent of all adolescent deaths. Furthermore, Ofori-Asenso & Garcia (2016) 
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reported that cardiovascular diseases and diabetes contributed significantly to the NCD burden in 

Ghana. The Ministry of Health's 2012  policy document noted that NCDs accounted for 65 percent 

of all deaths in the country, with an estimated 86,200 deaths annually—56 percent of these deaths 

occurred before the age of 70. Hypertension, a leading cause of NCD mortality, was reported to 

have a prevalence rate that increased from 19 to 48 percent Bosu (2010). Boakye et al.(2023) found 

hypertension prevalence at 23 percent, along with other NCDs such as diabetes (4 percent), 

dyslipidemia (3.1 percent), stroke (2.1 percent), heart diseases (1.5 percent), and chronic 

obstructive pulmonary disease (COPD) at 0.4 percent. The study revealed that the overall NCD 

prevalence among the participants was about 27 percent. 

Owusu et al. (2021) examined mortality rates and causes of death in Ghanaian health facilities 

between 2017 and 2018. The study found that NCDs were the leading cause of death, with 8,714 

deaths, representing 5.5 deaths per 1,000 admissions. Hypertension emerged as the most common 

NCD cause of death. Another study by Awini et al.  (2014)  in southern Ghana estimated that 

NCDs accounted for 28.3 percent of adult deaths, with a cause-specific mortality rate of 2.93 

deaths per 1,000 person-years, with stroke being the leading NCD cause of death in the area. 

 Top Ten Causes of Mortality in Ghana 

Ghana, like many developing countries, experienced high rates of infant and under-five mortality. 

Therefore, it was not surprising that the WHO reported neonatal conditions as the leading cause of 

mortality in the country in 2022. Figure 2.5 shows the top ten causes of mortality in Ghana. Lower 

respiratory infections and stroke were the second and third leading causes of mortality in the 

country in 2022. Stroke, for instance, accounted for about 50 deaths per 100,000 population (World 

Health Statistics, 2022). This data was consistent with the Centers for Disease Control (CDC) fact 

sheet on the top ten causes of mortality in the country. However, the CDC fact sheet showed that 
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malaria, stroke, and lower respiratory infections were the leading causes of death in Ghana in 2022. 

Additionally, the report indicated that neonatal disorders, ischemic heart disease, HIV/AIDS, 

tuberculosis, diarrheal diseases, diabetes, cirrhosis, and other chronic liver diseases were among 

the top ten causes of mortality in the country (Centre for Disease Control, 2022). 

Figure 2.5: Top Ten Causes of Mortality in Ghana 

Source: World Health Statistics 2022. 

 Determinants and Risk Factors Associated with Communicable Diseases 

Communicable diseases (CDs) are caused by infectious agents such as bacteria, viruses, fungi, and 

parasites. Their spread is influenced by several key determinants and risk factors, which can be 

categorized into biological, environmental, socioeconomic, and behavioural factors. Biologically, 
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the immune status of individuals significantly affects susceptibility to communicable diseases. For 

example, people with weakened immune systems, such as those with HIV/AIDS or malnutrition, 

are more prone to infections like tuberculosis or pneumonia (Rabie & Goussard, 2016). Also, 

certain genetic predispositions may increase susceptibility to infections. For instance, individuals 

with sickle cell trait are less susceptible to malaria but may be prone to other complications (WHO, 

2020b). 

Environmentally, many communicable diseases are climate-sensitive. For example, tropical 

climates with high temperatures and humidity provide favourable conditions for vector-borne 

diseases such as malaria and dengue fever (World Health Organization, 2020). Poor sanitation and 

inadequate access to clean water promote the spread of diseases like cholera, typhoid, and diarrheal 

diseases. Overcrowded living conditions also contribute to airborne diseases like tuberculosis 

(Bärnighausen et al., 2017). Air pollution, especially in urban areas, can exacerbate respiratory 

diseases such as influenza and COVID-19, contributing to higher transmission rates (Prüss-Ustün 

et al., 2016). 

Regarding the socioeconomic determinants, low-income populations are at higher risk of 

communicable diseases due to limited access to healthcare, inadequate housing, and poor nutrition 

(Marmot, 2005). In many developing countries, poverty correlates with higher incidences of 

malaria, tuberculosis, and HIV/AIDS (Bärnighausen et al., 2017). Also, lower levels of education 

are associated with limited knowledge of preventive measures, leading to poor hygiene practices 

and lower immunization rates, further increasing susceptibility to infectious diseases (Suthar et al., 

2013). Inadequate healthcare infrastructure in resource-limited settings delays diagnosis, 

treatment, and prevention efforts, facilitating the spread of communicable diseases (Jamison et al., 

2013). 
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On the behavioral and lifestyle factors, lack of regular handwashing, especially in children and in 

communities with poor sanitation facilities, facilitates the spread of infectious agents like bacteria 

and viruses (Aiello et al., 2008). Additionally, engaging in unprotected sex or having multiple 

sexual partners increases the risk of sexually transmitted infections such as HIV, syphilis, and 

gonorrhea (UNAIDS, 2019). Moreso, intravenous drug use and substance abuse with shared 

needles significantly increases the risk of bloodborne diseases, including HIV and hepatitis 

(Centers for Disease Control and Prevention (CDC), 2020). 

Further, cultural and social factors including social norms, and stigma and discrimination can 

influence the risk of communicable diseases. In some cultures, practices like close physical 

contact, communal eating, or attending large gatherings increase the risk of disease transmission 

(Ehlers, 2006). Also, stigma surrounding diseases like HIV/AIDS discourages individuals from 

seeking care or adhering to treatment, leading to higher transmission rates (Nyblade et al., 2009). 

Again, increased international travel and migration facilitate the spread of communicable diseases 

across borders, as seen during outbreaks of diseases such as Ebola, Zika, and COVID-19 (Tatem 

et al., 2017). Also, crowded refugee camps with limited healthcare and poor sanitation are hotspots 

for disease outbreaks, including cholera, measles, and respiratory infections (Connolly et al., 

2004). 

Public Health Interventions significantly influence communicable disease burden. Lack of access 

to vaccines or vaccine hesitancy contributes to the re-emergence of diseases like measles and polio 

in certain regions (Omer et al., 2009), while misuse and overuse of antibiotics have contributed to 

the rise of drug-resistant strains of bacteria, making diseases like tuberculosis and gonorrhoea 

harder to treat (World Health Organization, 2018a). In summary, communicable diseases are 
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shaped by a complex interplay of biological, environmental, socioeconomic, and behavioural 

factors. Understanding these determinants is crucial for designing effective public health 

interventions to mitigate their spread and impact. 

 Determinants and Risk Factors Associated with Non-communicable Diseases 

Various factors influence NCD risk, including socio-demographic, socio-cultural, geographic, and 

environmental, as well as lifestyle and behavioural factors. The primary risk factors associated 

with NCDs, as identified by most studies, included tobacco use, physical inactivity, the harmful 

use of alcohol, unhealthy diets, and air pollution (World Health Organization, 2023). Tobacco use, 

although in decline, accounted for 46 percent of chronic obstructive pulmonary diseases in 2019 

globally (COPD) (Pan American Health Organization (PAHO), 2019). Evidence suggested that 

smoking rates across many parts of the world were higher among men, but an increase was 

observed among younger women. Data showed that the proportion of women who smoked was 

projected to rise to 20 percent by 2025 (WHO, 2010). In the African region, the prevalence of 

smoking was projected to increase from 15.8 percent in 2010 to 21.9 percent by 2030 (World 

Health Organization, 2017). In Ghana, the prevalence of smoking among males in 2014 was 4.8 

percent, while for females, it was 0.1 percent (GSS; GHS; ICF International, 2014). Regionally, 

the Northern region had the highest smoking prevalence (31.2 percent), followed by the Upper 

East (22.5 percent) and Upper West regions (7.9 percent) (Brathwaite et al., 2017). Tobacco use, 

whether through smoking or chewing, was associated with an increased risk of CDs and NCDs. 

Globally, 20 percent of all TB mortality was attributable to smoking, and more than 93,000 deaths 

in 2017 were linked to exposure to secondhand smoke (Pan American Health Organization 

(PAHO), 2019).  
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The Global Health Risk Estimation Report by the World Health Organization identified major risk 

factors associated with global mortality, including hypertension (13 percent), obesity (5 percent), 

tobacco use (9 percent), physical inactivity (6 percent), and high blood glucose (6 percent) (World 

Health Organization, 2009). Most studies attributed population ageing, urban transition, and poor 

nutrition as risk factors associated with NCDs. The growth of urbanization tended to reduce 

physical activity, thereby predisposing individuals to the risk of NCDs. The epidemiological and 

urban transitions in the African region, for example, led to lifestyle modifications that shifted the 

impact of diseases (Dye, 2014). The literature argued that changes in lifestyle factors such as 

alcohol intake, tobacco use, physical inactivity, and sedentary behavior, which accompanied these 

transitions, predisposed individuals to the risk of NCDs.  

A study in Ghana by Boakye et al (2023) examined the prevalence and determinants of NCDs 

among adult Ghanaians. Boakye et al. noted that factors such as age, sex, BMI, alcohol intake, and 

family history strongly influenced the occurrence of NCDs. Aging, obesity, and lifestyle factors 

complicate and increase the risk of NCDs. Globally, data showed that 1 in 4 adults was physically 

inactive, while 80 percent of adolescents were also physically inactive (WHO, 2021a). Physically 

inactive individuals were 20–30 percent more likely to be at risk of death compared to those who 

were physically active (Haileamlak, 2019). Despite this, physically inactive and sedentary 

lifestyles were on the rise in Ghana. A survey by Boakye et al (2023) revealed that more than half 

(54 percent) of respondents were physically inactive, and the majority (80 percent) engaged in 

sedentary lifestyles. Global efforts aimed to reduce the prevalence of physical inactivity to 10 

percent by 2025 (WHO, 2021a), though this goal had not yet been achieved. Physical inactivity-

related NCD mortality rates remained high. In 2012, physical inactivity accounted for about 9 

percent of NCD deaths worldwide (Lee et al., 2012), and by 2022, it accounted for 7.2 percent of 
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all-cause mortality and 7.6 percent of cardiovascular disease mortality worldwide (Katzmarzyk et 

al., 2022). In LMICs, these figures were higher, with physical inactivity contributing to 69 percent 

of all-cause mortality and 74 percent of cardiovascular disease mortality. A longitudinal ageing 

study in India by Behera & Pradhan (2022) concluded that physical inactivity was a major 

contributor to NCDs in the country. 

Moreover, poor or unhealthy diets were recognized as factors contributing to the risk of NCDs, 

while healthy diets were found to improve and reduce the risk of cardiovascular disease, stroke, 

diabetes, and cancers. Codjoe et al. (2016) reported that increased urbanization in Ghana led to a 

growing preference for pre-prepared foods or diets. Meanwhile, many studies (Gesteiro et al., 

2022; Todd et al., 2010) documented that food consumed away from home had poor diet quality, 

which could negatively impact nutritional outcomes and diet-related NCDs in the country. For 

example, a study conducted among the adult population in the United States found that one 

additional meal consumed away from home lowered diet quality by two points on the Healthy 

Eating Index (Todd et al., 2010). The authors found that the more adults ate away from home, the 

more likely they were to be classified as nutritionally poor. 

In addition, education was identified as an important variable influencing health outcome and the 

risk of NCDs. Evidence showed that lower levels of education were related to the incidence and 

prevalence of NCDs. In Tanzania, Narh-Bana et al. (2012) observed that improvements in 

educational attainment reduced the risk of dying from NCDs. Similarly, a study by Oshio & Kan 

(2019) examined the predictors of NCD incidence among middle-aged Japanese individuals and 

found that education level predicted the incidence of selected NCDs. 
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 Determinants of All Causes of Death 

Health outcomes of individuals are influenced by their characteristics and behaviours, the physical 

environment, and the socioeconomic environment (World Health Organisation, 2017a).. This 

section explored studies on the determinants of all causes of mortality. Several factors influenced 

the causes of death, including age, sex, disease history, socioeconomic status, place of residence, 

and healthcare systems. These factors were broadly categorized into two: (1) socioeconomic and 

cultural factors, and (2) accessibility of health services. 

2.11.1 Socio-Economic Status and Causes of Mortality 

Socioeconomic status (SES) is a complex construct determined by an individual’s or group’s 

relative position within a society. In epidemiologic research, SES is measured using education, 

income, marital status, occupation or employment status, and financial wealth. Socioeconomic 

status influences well-being and health outcomes, which have implications for mortality and 

survival. In general, there is an association between SES and mortality within population groups 

(Saydah et al., 2013). A study by Karim et al. (2015) showed that socioeconomic factors associated 

with chronic disease conditions included marital status, occupation, level of education, and income 

levels. 

A study by Soloway (2017) showed that low SES strongly predicted morbidity and early mortality. 

The author found that mortality during the period was higher among people with low SES than 

among those with high SES, with hazard ratios of 1.42 for men and 1.34 for women. A similar 

study, which sought to understand socioeconomic status and premature mortality among 1.7 

million men and women from seven high-income WHO member countries, found that respondents 

with low SES had higher mortality compared to those with high SES (Stringhini et al., 2017). The 
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study reported that, in general, low SES reduced life expectancy by 2.1 years between ages 40 and 

85. 

The most extensive work on the association between SES and disease risk was conducted by 

Sidorchuk et al (2009) on SES and cancer incidence rates. The authors reviewed and performed a 

meta-analysis of 64 studies on the link between SES and lung cancer incidence rates. They found 

that education and income significantly influenced risk factors associated with lung cancer 

prevalence. The study found that lower education increased the risk of lung cancer by 1.61 times 

more for those in low SES compared to those in high SES. 

Additionally, studies linked the causes of infectious diseases, particularly diarrheal diseases, to 

poverty, housing location, access to clean water and sanitation, and the presence of specific 

organisms in water (Murray et al., 2003). Some social, behavioural, and environmental factors, 

including education and occupation, diet, smoking, air pollution, physical activity, BMI, and blood 

pressure, were observed to predispose individuals to cardiovascular diseases (Murray et al., 2003). 

Economically deprived areas were documented in studies to present adverse effects and be more 

vulnerable to infectious diseases than others. For example, Samir et al., (2020), in their community 

COVID-19 vulnerability index in India, observed that in economically deprived areas, a higher 

percentage of inhabitants with poor access to water, sanitation, and hygiene facilities and poor 

healthcare service utilization were more exposed to communicable disease infections. In rural 

Bangladesh and São Paulo, it was observed that both education and occupational status were 

associated with all-cause mortality (Duncan et al., 1995; Hurt et al., 2004). In Taiwan, Mete, (2005) 

reported a strong association between socioeconomic characteristics and mortality in the country. 
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Another variable observed in the literature to influence causes of mortality was marital status. Two 

main hypotheses explained these relationships: social selection and social causation hypotheses  

(Averett et al., 2008; Joung et al., 1998). The social selection hypothesis posited that healthier 

persons are selected for marriage while unhealthy persons remain unmarried (Averett et al., 2008). 

In other words, marriage partner selection often favoured healthy individuals over unhealthy ones. 

According to the social causation hypothesis, marital status served as a catalyst, exposing 

individuals to social and economic conditions that shaped health outcomes. Research suggested 

that marriage provided a shield against adverse health outcomes through health behavioural 

modifications and increased social networks gained from the union ((Robards et al., 2012; 

Verbrugge, 1979). Gähler (2006), for instance, documented that divorcee, both men and women, 

were at higher risk of psychological distress relative to their married and cohabitating counterparts. 

Similarly, Kaplan & Kronick (2006) provided evidence suggesting that never-married individuals 

were at higher risk of dying from communicable or infectious diseases. The authors noted that, 

among the U.S. population, premature mortality rates were higher among never-married men and 

women. 

In Ghana, Tuoyire & Ayetey's (2018) study found that married women had a higher relative risk 

ratio [RRR=2.14, 95% CI=1.29-3.84] of being hypertensive compared to never-married women. 

In South Africa, Shoko (2011) found that formerly married women had a higher relative risk of 

dying compared to those who were married. 

In Germany, mortality risk was found to be lower among married individuals and those with 

tertiary education compared to other SES groups (Montano, 2021). In South India, participants 

with low SES were observed to have a higher incidence of mortality across all age groups and for 

all causes of death (Mohan & Muliyil, 2009). In China, an increase in the number of years of 
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schooling was associated with a 5 percent decrease in mortality among elderly men and women 

(Liang et al., 2000). This amplified Gwatkin & Heuveline's (1997) argument that there was a sharp, 

dramatic contrast between different socioeconomic classes and the risk of infectious diseases, with 

the poor being much more likely to die from infectious and parasitic diseases (IPDs). 

The literature showed that household wealth status significantly impacted healthcare utilization, 

which in turn affected causes of death. Household wealth determines the type of healthcare 

services one can afford. The highest-income groups are more likely to afford the cost of travel and 

healthcare services compared to the lowest-income groups. A study by O’Donnell (2007) reported 

that the poor in third-world countries had less access to health services as compared to the 

developed world. Kim and Richardson (2014) found similar results in their study which assessed 

the impact of socioeconomic inequalities and lack of health insurance on healthcare utilization 

among the elderly in the United States. They observed that higher levels of income and assets, 

along with possessing private health insurance, were significant predictors of healthcare 

utilization. Arcury et al. (2005) observed that enabling factors such as household income and need 

factors like physical and mental health measures and the number of conditions were significantly 

associated with healthcare utilization among their study respondents. Additionally, wealth status 

shaped lifestyle and behavioural patterns that made individuals more susceptible to diseases that 

caused death. The ODPHP noted that education, economic stability, community safety, and 

availability of adequate housing and healthy food were important social determinants of health 

(ODPHP (US Department of Health and Human Services, 2017). 

Adjei et al. (2014) found that belief (religion) and other socio-demographic characteristics such as 

culture, educational level, and residential area influenced the use of healthcare services. Their 

study found that Muslim and Catholic adolescents, for example, were less likely to use modern 
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contraceptive methods due to religious restrictions compared to their counterparts whose religions 

did not impose such restrictions (Adjei et al., 2014). Religious affiliation or traditions play a crucial 

role in determining health utilization. For example, Lahana et al.(2011) found that place of 

residence and ethnicity affected health service utilization in Greece. 

Occupation or employment status influenced causes of mortality. Studies showed that the type of 

occupation had a significant association with mortality causes (Paglione et al., 2020; Zhang et al., 

2015). In the United States, Zhang et al. (2015) reported that the nature of one's occupation affected 

the risk of sudden cardiac death (SCD). Similarly, Zhang et al. (2015) found a significant 

association between occupation and all causes of mortality, as well as specific causes of death, in 

a longitudinal study conducted in Rome. They found that, compared with employed individuals, 

both unemployed men and women had a higher risk of dying from all causes, with hazard ratios 

of HR=1.99 (95% CI 1.92 to 2.06) and HR=1.49 (95% CI 1.39 to 1.60), respectively. In South 

Africa, Kootbodien et al. (2018)  reported a positive correlation between occupation and 

tuberculosis mortality. The authors noted that agricultural workers had a relatively higher risk of 

dying from tuberculosis (RRR=3.58, 95% CI 2.96 to 4.32). 

Education was another variable recognized for its association with health and diseases. Some level 

of education is expected to enhance knowledge and awareness of the risk factors associated with 

diseases that cause death, thus encouraging precautions to avoid infection and improve health. In 

South Africa, Kootbodien et al. (2018) found that compared to individuals with higher education, 

those with only primary or no education had a higher risk of dying from tuberculosis. However, in 

a longitudinal study among Italian citizens aged 30-74 years between 2001 and 2012, Cacciani et 

al. (2015) observed an inverse relationship between education and overall mortality. 
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2.11.2 Socio-Demographic Factors and Causes of Death 

Causes of death are associated with socio-demographic factors, including age, sex, and marital 

status. An individual’s age has a significant correlation with causes of death, as it influences 

various health-seeking behaviours and outcomes, and mortality often varies by age. 

A study by Boakye et al. (2023) showed that older people were more likely to suffer from NCDs 

compared to younger individuals. The authors noted, "people aged 35 to 49 years were 3.03 times 

more likely to suffer from NCDs than those aged 18 to 34 years (AOR = 3.03, CI = 1.61–5.69, 

P<0.001), and those aged between 50–64 years were 9.22 times more likely to suffer from NCDs 

compared to those aged 18 to 34 years (AOR = 9.22, CI = 4.11–20.68, P<0.001)." This pattern 

might have been due to the association between age and exposure to risk factors that predispose 

individuals to NCDs. Age was found to be significantly related to the risk of hypertension, 

diabetes, stroke, and dyslipidemia. As a result, the prevalence of these diseases tended to increase 

with age. 

Another significant demographic variable observed to influence health outcomes was sex or 

gender. The sex differences in morbidity and mortality had already been established in the 

literature (Crimmins et al., 2019; Goudge et al., 2009; Jacobsen et al., 2008; Obermeyer et al., 

2010). Obermeyer et al. (2010) studied adult mortality in 44 countries using data from 1974-2006 

and found that male mortality in Ghana was higher than that of females. Several theories 

underscored the sex differences in morbidity and mortality, ranging from biological, and 

psychological, to social explanations (Jacobsen et al., 2008). Most of the literature suggested that 

sex differences within the population had implications for disease impact and how individuals 

coped and responded to infections (Goudge et al., 2009). According to the morbidity-mortality 

paradox, females lived longer than males but spent more of their total life expectancy in poorer 
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health (Austad, 2006; Lego et al., 2019). This means that although women often have a higher life 

expectancy, they are more likely to experience chronic conditions, disabilities, or prolonged 

periods of poor health compared to men.  

In contrast, men generally have shorter lifespans but tend to have fewer years of debilitating health 

conditions before death. The paradox highlights the complexity of health outcomes, where 

longevity (mortality) and quality of life (morbidity) do not always align. This is attributed to 

various factors already mentioned like the biological differences, social behaviours, and healthcare 

access. For instance, men may engage in more risky behaviours, which leads to higher mortality, 

while women might face more age-related health issues as they live longer. 

A study by Avdic et al.(2019), for instance, examined sex differences in sickness absence and the 

morbidity-mortality paradox using longitudinal administrative data. The study found that men had 

higher mortality in 18 diagnoses, with 57 percent having a higher risk of dying from neoplasm. 

Women, in contrast, had increased morbidity absence but lower mortality rates. These differences 

could be due to better health-seeking behaviour, earlier diagnosis, or biological resilience to some 

diseases among women than men. 

Another study by Grippo et al. (2020), for instance, found more COVID-19 deaths among men 

than women. Possible explanations for the higher death rates in men included smoking, genetic 

factors, and alcohol consumption, which were largely associated with men (Agrawal et al., 2021). 

Another reason could be that women tended to engage in more positive and precautionary 

behaviors than men, which might explain the male-female health-survival paradox. Harris et al. 

(2006) documented that men were more likely to engage in health-related risks, resulting in higher 

rates of injury and disease than women. In Ghana, evidence showed that males were more likely 
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to die from NCDs than their female counterparts (Awini et al., 2014). A report by the Ministry of 

Health revealed that 58 percent of NCDs in the country were among males, with an age-

standardized NCD death rate of 817 per 100,000 for males and 595 per 100,000 for females 

(Ministry of Health, 2012a). The NCD cause-specific mortality varied between men and women. 

However, some studies argued against the oversimplification and generalization that males lived 

shorter but healthier lives, while females lived longer but in worse health (Crimmins et al., 2019; 

Macintyre et al., 1996). These authors believed that such oversimplifications did not provide a 

clear understanding of sex differences in health. For example, Crimmins et al. (2019) demonstrated 

that sex differences in morbidity and mortality rates varied across different dimensions of health, 

historical times, and between countries. Given the discordance in the literature, it was important 

to understand the link between sex and cause-specific mortality in the study area. 

2.11.3 Religion or Spirituality and Causes of Mortality 

There is already a large body of literature highlighting a strong link between religion and health 

outcomes, such as morbidity and mortality (Durkheim, 1951; Hill et al., 2020; Karim et al., 2015; 

Minicuci et al., 2014; Saeed et al., 2013). Some earlier studies (Idler et al., 2017; Mineau et al., 

2004) have called for the inclusion of religion in the social determinants of health framework due 

to its significance for health outcomes. Moreover, many studies Moreover, many of the studies 

(George et al., 2002; McCullough et al., 2000) that have linked religion and health status argued 

that religion offered several benefits to health, including behavioural norms, social support, health 

practices, and psychosocial resources. One of the most referenced works on suicide, for example, 

is by Emile Durkheim (1951), who noted that social support and integration are critical factors 

affecting individual health. This finding was later corroborated by Waite & Lehrer (2003), who 

studied the health benefits of marriage and religion, noting that religious affiliation helps improve 
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health status and life expectancy by providing a broader social network, which offers social 

support, defines behavioural norms, and provides instrumental assistance, thus reducing mortality 

risk. 

Ghana is a multi-religious country, with the majority of the population being Christian (71.3%), 

followed by Muslims (19.9%), African traditional religion (3.2%), and others (5.6%) (Ghana 

Statistical Service, 2021c). This demographic makeup could have implications for health 

outcomes. For instance, in analyzing chronic diseases in Ghana, Karim et al. (2015) noted that 

individuals affiliated with religions other than Christianity were more likely to report lung 

diseases. Additionally, the literature debate suggests that religion, spirituality, and cultural 

practices shape health-seeking behaviors, which are significantly related to causes of death. 

The influence of religion, spirituality, and cultural practices on health-seeking behaviours is well 

documented in various studies, and this influence significantly impacts causes of death. A study 

in Nigeria by Okonofua et al.(2017) found that religious and cultural beliefs influenced delays in 

seeking maternal healthcare, which contributed to maternal mortality. Women with strong 

religious convictions, particularly in rural areas, were more likely to delay seeking modern medical 

interventions during childbirth, opting instead for traditional or spiritual solutions. This delay was 

often associated with higher risks of maternal and neonatal death due to preventable complications. 

This highlights how religious and cultural beliefs can result in life-threatening delays in medical 

intervention, thus contributing to higher mortality rates. 

In Ghana, traditional medicine and spiritual healing are often sought before formal healthcare, 

especially in rural areas. A study by Tsey et al. (2016) showed that many Ghanaians, particularly 

those who believe in the influence of spirits or ancestors on illness, first seek help from traditional 
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healers or religious leaders before turning to modern medical facilities. This behaviour can result 

in late-stage diagnoses of diseases like cancer and hypertension, contributing to high mortality 

rates from these conditions. Such delays can limit the effectiveness of treatment and lead to worse 

health outcomes. 

Religious beliefs can also affect treatment adherence. In a study conducted by Maman et al. (2009) 

in Tanzania, some individuals living with HIV/AIDS believed that their faith or prayers could heal 

them, leading to non-adherence to antiretroviral therapy (ART). This resulted in poorer health 

outcomes, faster disease progression, and higher mortality rates. The study emphasized that while 

religious practices provided social support, they also contributed to medical non-compliance, 

which worsened patient outcomes. 

The belief in spirit children (as discussed in the previous section) plays a significant role in child 

mortality in some parts of West Africa, including Ghana and Nigeria. Denham et al. (2010) 

reported that in certain communities, children believed to be "spirit children" were killed shortly 

after birth because they were considered to be malevolent spirits sent to bring harm to the family. 

This cultural practice, deeply rooted in spiritual beliefs, directly contributes to infant mortality. 

The study highlighted that this belief system hinders appropriate health-seeking behaviors, as 

families avoid medical care for children perceived as "otherworldly." 

Denham et al. (2010) defined a spirit child as “a child that has a large head, is born with teeth or a 

beard, spies on its parents, and vanishes when the parents are not looking.” In Ghana, some 

children are subjected to infanticide because they are viewed as spirit children sent “from the bush” 

to bring misfortune to the family. Denham et al. (2010) explained that the spirit child phenomenon 
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among the Nankani has a significant influence on child mortality. Spirit children are seen as 

responsible for illness, disability, and misfortune within the family and community. 

In Nigeria, spirit children, or "Abiku" and "Ogbanje," are believed to be born multiple times, 

usually dying shortly after birth (Ogunjuyigbe, 2004). Ogunjuyigbe's (2004) study on local 

perceptions and attitudes towards "Abiku" children found that belief in these spirit children 

affected causes of morbidity and mortality among children under five. The concept of Ogbanje 

raises a debate between Western and local perspectives on mortality (Schneider, 2017; Schneider 

et al., 2020) because belief in spirit children plays a significant role in discussions of childhood 

illness and death. Despite education, residence type, and exposure to modernization, many women 

in Nigeria continue to believe in spirit children, resulting in limited medical intervention for their 

children. Among the Yorubas, spirit children are thought to belong to the spirit world and die 

shortly after birth because their purpose on earth is unfulfilled (Maduekwe et al., 2017). In such 

societies, the child's brief existence is not discussed or recognized after death, affecting death 

reporting, registration, and certification. 

In Ghana, Badasu et al. (2018) explored the link between educational status and beliefs about non-

communicable diseases (NCDs) in children. They found that educational status strongly influenced 

the belief that non-communicable diseases (NCDs) in children were caused by enemies. A study 

conducted by Baider & Surbone (2014) on cancer patients in South Africa showed that a significant 

proportion of patients delayed or refused chemotherapy or surgery because they believed in 

spiritual healing. Religious leaders sometimes encouraged patients to rely solely on prayers or 

faith-based healing rather than medical treatments. This belief in divine intervention delayed 

timely medical intervention, exacerbating disease progression and increasing mortality rates. 

University of Ghana http://ugspace.ug.edu.gh



62 
 

Given the strong link between religion and health outcomes as supported by previous studies, the 

present study posits that the religious affiliation of a deceased person predicts possible causes of 

death in the study area. 

2.11.4 Geographic Factors, Seasonality and Causes of Mortality. 

Many studies, using geographic, epidemiologic, and public health lenses, have provided evidence 

suggesting that where people live significantly influences their health outcomes, particularly the 

causes of death (Curtis, 2004; Pearce et al., 2006, 2015). This is because different places or regions 

have distinct characteristics, which may result in disproportionate access to healthcare services. 

This disparity can affect the overall health of populations living in these areas. Subedi et al. (2019) 

demonstrated that geography significantly influences mortality. The authors found that remote 

areas face geographic barriers, limited healthcare services, and unmet healthcare needs, all of 

which impact health outcomes. 

Additionally, various environmental risk factors can act as pathways influencing specific causes 

of death. Air pollution is one of the leading contributors to NCD deaths, with approximately 6.7 

million deaths worldwide attributed to it (WHO, 2023d). Air pollution differs by geographic 

location and season, presenting distinct risk factors to various population groups. In Brazil, an 

earlier study revealed a strong association between air pollutants and the risk of death from 

respiratory and cardiovascular diseases (Gouveia & Fletcher, 2000). The authors noted that older 

individuals were at a higher risk of air pollution-associated mortality. Similarly, a study by 

Adeyemi et al. (2019) in Nigeria showed that child mortality varies across geographical regions 

due to differences in potential risk factors of mortality. 
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Moreover, a body of literature suggests that the seasons of the year influence certain diseases and 

the risk of death associated with them (Burkart et al., 2011; Feinstein, 2002; Kynast-wolf et al., 

2005; Nakaji et al., 2004; Rossum et al., 2001). Different seasons pose varied risk factors for 

mortality. For example, studies linking environmental factors to causes of mortality often examine 

these through climate-epidemiologic lenses (Huynen et al., 2001; Rau & Doblhammer, 2003). Rau 

& Doblhammer (2003) documented that low temperatures facilitate the survival of bacteria in 

droplets, increasing the risk of pulmonary infections. On the other hand, cold temperatures are said 

to have adverse effects on the human immune system, reducing its ability to resist respiratory 

infections. Thus, breathing cold air can increase the risk of pulmonary infections due to 

bronchoconstriction. 

Additionally, seasonal behaviours and activities of the population can influence disease causation 

and mortality risk. For instance, the risk of infection may increase during periods of seasonal 

congregation, such as school terms or sessions (Bjørnstad et al., 2002), seasonal migration, or due 

to the increasing transmission of diseases such as measles (Ferrari et al., 2008). In Japan, Nakaji 

et al. (2004) studied the seasonal changes in mortality statistics from the leading causes of death 

between 1970 and 1999. The authors observed that the season of the year significantly influenced 

mortality from coronary heart disease, stroke, communicable infections, and other causes. They 

reported higher overall mortality rates in the winter, particularly from infectious and parasitic 

diseases, respiratory diseases, cardiovascular diseases, diabetes, and accidents. Similarly, Kynast-

wolf et al. (2005) studied seasonal death patterns and mortality in Burkina Faso, finding that 

overall mortality was higher during the dry season (November to May). The authors attributed this 

to infections like meningitis, which are more prevalent during this period, and also noted high 
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child mortality at the end of the rainy season, likely due to malaria, which is predominant in 

Burkina Faso during the rainy season. 

Feinstein (2002) studied the seasonality of deaths in the United States by age and cause from 1994 

to 1998, finding that mortality rates were higher in winter, with respiratory and cardiovascular 

diseases as the primary contributors to excess deaths. The study also observed that younger 

individuals who died of external causes were more likely to die in the summer, while older 

individuals who died from the same causes were more likely to die in winter. Additionally, Rau et 

al. (2017) examined the seasonality of mortality causes in the U.S. from 1959 to 2014, reporting 

that circulatory and respiratory diseases dominated mortality causes during winter. 

In Bangladesh, Burkart et al. (2011) found seasonal effects on mortality and causes of death from 

daily death counts collected by the Bangladesh Bureau of Statistics (BBS). They reported higher 

mortality rates during the cold season, with respiratory (18%), cardiovascular (14%), and 

infectious diseases (14%) as the major contributors to mortality in the country from 2002 to 2007. 

Based on these findings, the present study examined the year of death, month of death, and season 

of death to investigate their causal relationships with broader mortality causes in the study area. 

Obtaining information on the influence of seasonal and other related factors is essential for 

implementing public health interventions aimed at reducing seasonal excess mortality in the 

country. 

2.11.5 Institutional and Healthcare Delivery Factors and Cause of Mortality 

The health delivery system plays a critical role in improving service quality and health outcomes. 

An effective and robust health system can deliver better quality services that can avert premature 

deaths through a rapid response system. However, a weak and fragile health system, characterized 
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by a scarcity of capital and human resources for healthcare delivery, among other factors, can 

undermine the implementation of sustainable health interventions. This has implications for the 

different causes of death and their impact on longevity. A qualitative study by Amu et al. (2021) 

on the management of chronic NCDs in Ghana revealed a myriad of factors that hinder the 

effective control of NCDs. The authors observed that factors such as inadequate logistics, work-

related stress due to heavy workloads, poor utility supply, and financial incapability of patients to 

afford the cost of managing their conditions constrained the management of NCDs in the country. 

In the current study, the place of death variable was used as a proxy for measuring institution-

related causes of death.  

 Potential Gains in Life Expectancy if Communicable and Non-communicable diseases 

were to be eliminated in Ghana 

Evidence shows that when a major disease which causes death is eliminated, substantial gains in 

population life expectancy can be achieved. This is because the number of deaths attributed to that 

disease decreases. Globally, premature deaths place a significant burden on society, particularly in 

terms of the productive labour force. Individuals who die before reaching the general life 

expectancy are considered a loss to society. If not for their untimely deaths, they would have 

contributed to the social and economic well-being of their communities.  

Studies by Abubakari et al. (2019) and Bawah & Binka (2007) have demonstrated that eliminating 

diseases that contribute to the health burden can lead to improvements in population longevity. 

Similarly, a study by Canudas-Romo et al. (2014) found potential improvements in life expectancy 

through the elimination of maternal mortality in developed countries. The authors observed that 

reducing or eliminating maternal mortality in developed countries could result in gains of about 

five years in reproductive-aged life expectancy (RALE). However, in sub-Saharan Africa, averting 
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maternal mortality could significantly increase life expectancy, ranging from 0.24 to 1.47 years 

(Canudas-Romo et al., 2014). 

Against this backdrop, the anticipation is that if communicable diseases (CDs) and non-

communicable diseases (NCDs) were to be eliminated in Ghana, the gains in life expectancy would 

be significant, given that both groups of diseases contribute heavily to morbidity and mortality in 

the country. Understanding this potential requires examining the current disease burden and the 

impact of both CDs and NCDs on public health. 

According to the World Health Organization (WHO), in 2019, life expectancy in Ghana was 64 

years for men and 67 years for women. Eliminating CDs could lead to substantial increases in life 

expectancy. Given the large proportion of the population, especially children, affected by diseases 

like malaria and respiratory infections, eliminating these would drastically reduce child mortality 

rates. For example, in sub-Saharan Africa, malaria elimination is projected to result in a 3–10-year 

increase in life expectancy for children under five (Gallup & Sachs, 2001). Bawah and Binka 

(2007), for example, observed that life expectancy at birth would likely increase by more than six 

years if malaria were eliminated as a major cause of death. 

The elimination of NCDs would primarily extend life expectancy for older adults. According to 

studies, eliminating cardiovascular diseases alone could add up to 6 years of life expectancy 

globally (O’Flaherty & Capewell, 2018; Snyder & Muntner, 2020). In Ghana, where CVDs are a 

growing cause of death, especially in urban areas, this could lead to similar gains. Diabetes and 

cancers also lead to premature deaths and long-term disability. Their elimination could add another 

2–4 years to life expectancy (Bosu, 2015; Floyd, 2018), especially as more middle-aged and 

elderly individuals survive longer due to the absence of these chronic conditions. 
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If both CDs and NCDs were eliminated simultaneously, the combined gain in life expectancy could 

be dramatic. This is because the Elimination of CDs could contribute to around 3–5 years of life 

expectancy (Lozano et al., 2012), primarily due to reductions in child mortality and deaths from 

infections among young adults. Also, the elimination of NCDs could add approximately 5–7 years 

(Agyemang & Bhopal, 2013), particularly through reductions in cardiovascular deaths, strokes, 

diabetes complications, and cancers. Thus, total gains in life expectancy could range from 8 to 12 

years, potentially pushing the average life expectancy in Ghana from around 65 years to over 75–

80 years (World Health Organization (WHO), 2019). 

Various metrics and concepts were developed in the 1980s to better understand disease burden and 

to estimate societal losses due to premature deaths (Centers for Disease Control, 1982). Some of 

these metrics or summary measures are useful for estimating the gains that can be achieved when 

the disease burden is reduced. These include life expectancy (LE) and healthy life expectancy 

(HALE) (Mathers et al., 1999). These metrics were introduced by the World Health Organization 

(WHO) as summary measures of the health status achieved by populations (Mathers et al., 1999; 

World Health Organization, 2000). To measure these improvements, demographic tools such as 

life table techniques are often employed to estimate gains in life expectancy when a particular 

disease is eliminated as a major cause of mortality. By using life table techniques, it is possible to 

estimate the disease burden by examining the years of potential life lost (YPLL) due to the disease. 

This study used life table techniques and decomposition analysis to estimate the impact of 

communicable diseases (CDs) and non-communicable diseases (NCDs) on the longevity of 

households in two selected districts in northern Ghana. This research is especially important given 

the limited studies on the topic, despite the increasing prevalence and double burden of these 

diseases in the country. 
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 Conceptual and Theoretical Framework 

Three main theories served as the foundation for this study: the Epidemiological Transition Theory 

(ETT), the Explanatory Model of Disease, and the Social-Ecological Theory of Health 

Determinants. These theories were relevant to the study for the following reasons. First, the ETT 

provided a better understanding of the prevalence and trends of communicable and non-

communicable diseases among the population. It helped in understanding the changes in disease 

patterns and mortality over time. Second, the Explanatory Model of Disease is critical for 

understanding the impact or burden of diseases on society. It also complemented the Social-

Ecological Theory of Health Determinants by helping to explore factors associated with the causes 

of death in the study area. Finally, the Social-Ecological Theory helps to identify the factors 

contributing to morbidity and mortality within the community. In other words, this theory 

identifies the determinants of health status and mortality in the study area. The theory helped in 

understanding how different environments (social, physical, economic) impact health outcomes. 

This allows for more tailored and effective interventions. 

2.13.1 The Epidemiological Transition Theory (ETT) 

The Epidemiologic Transition Theory describes the changing patterns of population age 

distributions, mortality, fertility, life expectancy, and causes of death. The theory was developed 

by Omran (1971), using data from England, Wales, Sweden, Japan, Chile, and Ceylon. It presented 

an explanation for the shift from infectious to chronic diseases that supposedly accompanied 

modernization (Weisz & Olszynko-Gryn, 2010). Initially, three main phases of transition were 

identified. The first phase was the "age of pestilence and famine," characterized by high mortality 

and no population growth.  
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Following the first stage, the second phase, known as the "age of receding pandemics," saw 

mortality decline and exponential population growth. In the third stage, the “age of degenerative 

and man-made diseases,” mortality continued to decline until it stabilized at a low level. In other 

words, as societies developed, they experienced a shift in disease patterns. Over time, acute 

infectious diseases decreased, degenerative diseases became more prominent, and there was a 

gradual shift in the age pattern of mortality from younger to older ages (Omran, 1971). 

However, after Omran's work in 1971, subsequent stages of the transition were extended. This 

extension occurred because Omran's original formulation never explicitly stated that infectious 

and parasitic diseases would be eliminated at any point in a population’s life course. Additionally, 

it failed to predict future trends in age-related diseases (Jay et al., 1998). The extension introduced 

"the fourth stage of the epidemiologic transition," known as the “Age of Delayed Degenerative 

Diseases,” characterized by the continued presence of major degenerative causes of death from 

Omran's third stage but with a significantly delayed average age at death. However, the possible 

re-emergence of infectious and parasitic diseases due to demographic and health circumstances 

hinted at a return to the first stage of the epidemiologic transition. This recent pattern of disease 

and changes in demographic features led some researchers to hypothesize a new fifth stage of the 

epidemiologic transition, called the “Re-emergence of Infectious and Parasitic Diseases” (Jay et 

al., 1998; Olshansky & Ault, 1988). 

This theory was particularly important for this study, as it helped explain the incidence and 

prevalence of communicable and non-communicable diseases in a world undergoing an 

epidemiologic transition with a double burden of diseases. The epidemiologic transition theory 

proved to be a valuable tool for classifying levels of mortality. More importantly, it provided a 

foundation for comparing the relative risks of death across population sub-groups over time. 
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Furthermore, the theory was most relevant as it provided a clearer way of understanding the 

relationships among disease patterns (prevalence), mortality patterns (trends), and population 

dynamics such as age, sex, place of residence, and income status. The application of the 

epidemiologic transition theory in this study centered on its ability to focus on the complex changes 

in patterns of health and disease, as well as the interactions between these patterns and their 

demographic, economic, and sociological determinants and consequences. Guided by this theory, 

it was essential to explore the relationships between the socio-demographic background and health 

status of the study population. 

2.13.2 The Social-Ecological Model 

The Social-Ecological Theory was propounded by Bronfenbrenner (1979). According to this 

theory, population health is influenced by a number of individual, interpersonal, organizational, 

social, environmental, political, and economic factors (McLeroy et al., 1988). In other words, an 

individual or population's state of health results from multilevel factors and outcomes emerging 

from the micro, meso, and macro levels of every society. The literature suggested that the health 

of a population or individual tended to reflect the social, cultural, bio-behavioural, economic, 

physical, and medical influences within the broader context of risk, protective, and resilience 

factors shaping the dynamic epidemiology of population change (Defo, 2014). The theory allowed 

for a deeper understanding of health outcomes, beyond just focusing on biology, physiology, and 

anatomy. Figure 2.6 displays the framework of the Social-Ecological Theory of health 

determinants. 
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Figure 2.6. The social ecology of health determinants. 

 

Source: Adapted from McLeroy, Steckler, and Bibeau, (1988).  

The theory also helped recognize the social determinants that played a major role in health 

promotion and disease prevention. These social determinants included a complex set of political, 

social, and economic forces (e.g., employment, gender, income) that shaped the conditions in 

which one was born, grew, lived, and worked, as well as the age group one belonged to (Raphael, 

2009). These conditions influence the health of individuals, communities, and jurisdictions 

through the distribution of wealth, power, and resources (Lucyk, 2016). 
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The Social-Ecological Theory understands health as being influenced by the interaction between 

the individual, the group or community, and the physical, social, and political environments. One 

key strength of the theory was its recognition of the complex role played by different factors in 

disease outbreaks, as well as the success or failure of interventions aimed at preventing them 

(Popa-Velea & Purcarea, 2014). The theory supports the development of multi-level interventions, 

addressing health issues at various levels simultaneously (e.g., individual, community, policy), 

which can be more effective than single-level interventions. It also provides a framework that is 

useful for policymakers to identify and address the various social determinants of health, guiding 

the creation of comprehensive health policies. The theory allows for a dynamic understanding of 

health determinants, recognizing that these influences can change over time and across different 

contexts. Moreso, it encourages the integration of knowledge from various disciplines, including 

sociology, psychology, public health, and environmental science, leading to more robust and 

holistic health strategies. 

The theory was particularly important to this study because infectious disease transmission is 

influenced by human behaviour and socio-cultural, environmental, and political factors. Moreover, 

the strategies adopted to prevent, combat, eliminate, reduce, or slow the transmission of infections 

during spikes or outbreaks arose from individuals undertaking significant and intense behavioural 

changes both locally and nationally (Caulkins et al., 2020). In this view, the ultimate goal of 

fighting a disease infection would be clearly within the remit of social psychology, as much as 

virology and epidemiology. 

This theory was therefore relevant to the study, as it allowed for a careful exploration of all the 

factors that influenced collective solidarity and lasting behavior change. For instance, during 

infectious disease outbreaks, the success of efforts to slow or contain the spread largely depended 
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on social, community, and individual-level factors. In 2020, for example, the World Health 

Organization (WHO) prescribed protocols such as physical and social distancing, the use of face 

masks, frequent handwashing, the use of alcohol-based sanitisers, and regular exercise as interim 

measures to reduce the rapid spread of Coronavirus Disease 2019 (COVID-19) after the 

organization declared it a global pandemic in March 2020. However, adherence to these protocols 

and the strategies individuals adopted to cope with the disease depended largely on social and 

psychological factors, including public reactions to the pandemic, values, community leadership, 

perceptions of personal and collective efficacy, collective identity, and social norms (Van Bavel 

et al., 2020). 

Therefore, understanding the household burden of communicable and non-communicable diseases 

relied on applying the lessons of the Social-Ecological Model of health determinants. This model 

provided insights that directly informed public policy, as well as individual and collective 

behaviour. Its application in the study allowed for the inclusion of individual-level variables (such 

as age, and sex), social variables (education, marital status, religion), community-level variables 

(place of residence, rural/urban), and economic variables (income, occupation), among others. 

2.13.3 Explanatory Model of Disease 

Kleinman (1981) used the concept of the explanatory model to provide an understanding of 

diseases from the individual’s perspective. He opined that people's perceptions of a disease are 

largely based on their knowledge, experience, and how they cope with the illness. The explanatory 

model helps in understanding what constitutes an illness: its definition, perceived causes, 

symptoms, duration, severity, expected consequences, appropriate treatment, and anticipated 

outcomes. However, Kleinman recognized the role of culture in healthcare-seeking behaviors and 

treatment outcomes. Therefore, the explanatory model is important for providing insight into the 
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cultural nuances of the risk factors associated with infectious diseases and their implications for 

seeking treatment. It is also useful for understanding people's experiences in relation to the burden 

of infectious diseases. Morbidity and mortality tend to disrupt income streams and valuable 

economic resources through premature death (Rice, 2000). In demography, this is measured using 

the YPLL and VYPLL metrics, as stated earlier in this chapter. 

2.13.4 Limitation of the Theories Used 

The Epidemiological Transition Theory (ETT) has been influential in understanding how patterns 

of mortality and disease change over time. However, it has several limitations. Some of the key 

limitations included the oversimplification of complex epidemiological transitions into distinct 

stages, which may not accurately reflect the variability and complexity of real-world transitions. 

The theory is also criticized for its Eurocentric focus because the model prediction is based largely 

on historical data from European countries and may not be universally applicable, particularly in 

low- and middle-income countries with different historical and cultural contexts. Also, the theory 

has neglected the social determinants of health and focuses on the biological and medical factors 

while neglecting social, economic, and environmental determinants of health, which play a crucial 

role in shaping disease patterns. 

Additionally, the theory tended to give a static view of health transitions, failing to account for the 

dynamic and ongoing nature of changes in health patterns. The ETT does not also adequately 

address the rise of new diseases or the re-emergence of old diseases, which can disrupt the 

predicted stages of the transition. The focus on the shift from infectious to chronic diseases can 

overlook the continued burden of infectious diseases in many parts of the world. 
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The Social-Ecological Theory of health determinants, on the other hand, has been recognized for 

acknowledging the complex interplay of various factors influencing health, including individual 

behaviours, social relationships, community environments, and broader societal influences. 

However, it has several limitations including measurement challenges because quantifying and 

measuring the impact of various social and ecological factors can be difficult, leading to challenges 

in research and evaluation. It is also very challenging to attribute health outcomes to specific 

factors within the social-ecological model, making it harder to identify which interventions are 

most effective. The model may require integration with other theoretical frameworks to fully 

capture the complexity of health determinants, adding another layer of complexity to its 

application. Again, the model's emphasis on social and environmental determinants might 

sometimes underplay the role of individual agency and personal responsibility in health outcomes. 

With regard to the Explanatory Model of Disease, one limitation is that while it emphasizes the 

role of cultural context in understanding diseases, it may oversimplify or generalize the complexity 

of cultural beliefs, potentially leading to misinterpretation or stereotyping of a population's health 

behaviors. Also, the model is heavily reliant on individual perspectives and personal experiences, 

which can vary widely. This subjectivity might hinder the ability to develop universally applicable 

medical interventions or treatments. 

The limitations of these theories suggest that while they provide valuable insights into the study 

of health transitions and experience of illness, they should be used alongside other models to ensure 

a holistic understanding of health and disease. In light of this, the three theories were used 

complementarily to understand the impact of communicable and non-communicable diseases on 

households in the study area. 
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 Conceptual Framework of the study 

 The conceptual framework in my study was motivated by the Social-Ecological Theory 

propounded by Bronfenbrenner (1979) and later modified by McLeroy et al. (1988) as the Social-

Ecological Model of health determinants. Additionally, the framework was driven by the 

epidemiologic transition theory by Omran (1971), which described the changing patterns of 

population age distributions, mortality, fertility, life expectancy, and causes of death. 

This study's framework demonstrated the relationship between the independent, intermediate, and 

dependent variables. Most studies (Dalal et al., 2011; Tenkorang & Kuuire, 2015; Julianne 

Williams et al., 2018) in the reviewed literature connected the development of communicable and 

non-communicable diseases (CDs and NCDs) to many factors, including age, sex, income levels, 

educational status, alcohol use, smoking, air quality, access to quality healthcare, diet, and physical 

activity. Other factors included place of residence (rural/urban), occupation, and religious 

affiliation. In their study on the developmental origins of health and disease, Baird et al. (2017) 

referred to these combined factors as genetic, environmental, behavioral, psychosocial, 

preconception, and pregnancy-related. 

Based on the reviewed literature, this study conceptualized these variables and categorized them 

as independent variables, which included socio-demographic, geographic, and institutional factors. 

Although these factors, as observed in the literature, were said to have a direct impact on morbidity 

and mortality, their effect could be moderated or influenced by certain variables known here as 

intermediate variables. These variables, as captured in the conceptual framework, included 

seasonal, medical, and lifestyle factors. The dependent variable in this study was the cause of 

death, which was measured in three categories: dying from CDs, NCDs, or external causes. 
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Age was hypothesized to have a direct influence on the probability of dying from specific causes. 

I hypothesized that infants and young children were more likely to die from infectious causes of 

death, whereas adults and older individuals were more likely to die from NCD-related causes 

compared to infants and young children. Additionally, socio-demographic factors affect the 

standard of living or lifestyle factors which influence the risk of dying from specific causes.  

Occupation was another variable strongly connected with morbidity and mortality. According to 

the Ghana Statistical Service (2013), occupation focuses on specific economic activities that 

individuals engage in for their livelihood. A person's occupation was seen to directly influence the 

risk of dying from specific causes of death. Occupation also indicated labour force participation 

and economic contribution. It defined social status and could influence access to healthcare in case 

of illness. The type of occupation might also shape physical activity levels, placing individuals at 

risk for certain conditions. 

Furthermore, the educational level of an individual was observed to have a strong link with the 

risk of dying from specific diseases. An increase in education level could lead to a rise in economic 

status and decision-making power when it came to accessing and affording healthcare. The place 

of residence (urban/rural) and its characteristics also had implications for the risk of death from 

specific causes. Urbanization tended to reduce physical activity and expose individuals to 

unhealthy lifestyles and dietary patterns, increasing the risk of NCDs. Religion influenced health-

seeking behaviour, with different faiths (e.g., Christianity, Islam) shaping beliefs and practices that 

affected healthcare access and health outcomes. 

In sum, this conceptual framework integrates socio-demographic, geographic, institutional, and 

lifestyle factors to provide a comprehensive understanding of the multiple layers that affect health 
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outcomes in the study population. It serves to explain how morbidity and mortality are shaped by 

complex interactions between individual, community, and societal factors.
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Figure 2.7: Conceptual Framework of the study 
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 Gaps in Studies 

To date, studies in Ghana that estimated disease burden from the demographic surveillance surveys 

(DSS) remained scanty and incomplete (Awini et al., 2014; Bawah & Binka, 2007; Sulemana, 

2017). Moreover, these studies varied in terms of subject, target population, and geography, 

making their findings unrepresentative and implausible in different contexts. Although certain 

populations and places may have faced a severe burden of a specific disease condition, it is 

important to assess its burden on the overall population rather than on a targeted population, as 

seen in the studies by Sulemana (2017) and Awini et al. (2014). Though also important, an analysis 

of specific causes of mortality often ignores the overall picture of the total disease burden. 

Additionally, there was a complete neglect of studies estimating the causes of mortality at the 

household level. Meanwhile, sociodemographic and household-level characteristics significantly 

influenced health outcomes in many settings. Thus, ignoring household characteristics in 

understanding any disease burden did not portray an accurate picture, which could affect 

interventions and efforts to reduce such diseases. The current study sought to fill this gap by 

estimating the burden of CDs and NCDs at the household level, focusing on the entire population 

irrespective of age and sex. 

The global Sustainable Development Goals enjoined all countries to adopt strategies that would 

help improve the well-being and health of everyone, regardless of age and sex. Thus, knowing the 

number of people who died and the causes of those deaths was one way to reduce premature deaths 

globally. This study was contextualized around three main scenarios captured as critical 

components of SDG 3. The first scenario was that communicable diseases had been fought and 

eliminated in line with SDG target 3.3. Therefore, the study estimated the disease burden on life 

expectancy in the absence of communicable causes. The second and third scenarios respectively 

University of Ghana http://ugspace.ug.edu.gh



81 
 

examined the impact on health assuming certain public health interventions were put in place, and 

that NCDs and external causes were reduced as major causes of mortality from the population, as 

envisioned by SDG targets 3.4 and 3.6. This approach helped to target interventions that could 

yield maximum health benefits with limited resource allocation. In the era of SDGs, studies 

employing such techniques in disease modelling were considered innovative and are encouraged. 
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CHAPTER THREE 

STUDY AREA PROFILE AND METHODOLOGY 

 Introduction 

This chapter outlines the methodological process of the study and describes the study area. 

Additionally, it explains the measurements of the study variables and highlighted the data analysis 

techniques and other metrics used to achieve the study's results. The chapter begins with a 

description of the study region and districts to provide readers with the context and setting in which 

the study was conducted. It concludes with a summary to help the reader grasp the key aspects of 

the chapter. 

 Study Region or Areas 

The study was carried out in the Upper East Region of Ghana. The region is located in the 

northeastern part of the country, between longitudes 00 and 10 West and latitudes 10° 30' N and 

11° N. It shares boundaries with the Upper West Region of Ghana to the west, Burkina Faso to the 

north, the Republic of Togo to the east, and the Northern Region of Ghana to the south (as shown 

in Figure 3.1). The region has a total land area of 8,842 sq. km, which accounts for about 2.7 

percent of the total land area of Ghana (GhanaDistricts, 2023). According to the 2021 Population 

and Housing Census (PHC), the population of the region was one million, three hundred and one 

thousand, two hundred and twenty-six (1,301,226) people, with an estimated annual growth rate 

of 1.2 percent (Ghana Statistical Service, 2021). The region had a population density of 147.2 

persons per square kilometre and 264,404 households. According to the 2021 PHC report, about 

75 percent of the population resided in rural areas. In terms of administration and governance, the 

region had 15 administrative districts and municipalities. At the time this study was conducted, the 
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region had 4 municipalities and 11 districts (Ministry of Local Government and Rural 

Development (MLGRD), 2019). 

Figure 3.1 Map of Upper East Region 

 

Source: https://en.wikipedia.org/wiki/Districts_of_Ghana. 

According to the Ghana Statistical Service (2021), the average household size in the Upper East 

Region was 4.8 people per household, which was higher than the national average of 3.6 people. 

Overcrowding had been identified as a predisposing factor associated with the spread of infectious 

diseases. Hodgson et al. (2001), for instance, observed that exposure to or close contact with a 

case, and sharing a bedroom with an infected person, put people at risk of contracting meningitis. 
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In 2018, the region recorded the highest number (2.6 deaths per 1000 admissions) of institutional 

deaths from pneumonia infections compared to other regions in Ghana (Owusu et al. 2021). 

In terms of health infrastructure, the region had one of the poorest healthcare systems and amenities 

in the country (Ghana Statistical Service, 2021). It was also one of the regions classified under 

Ghana’s meningitis belt. Incidences of infectious diseases such as CSM, tuberculosis, and malaria 

are high in the region. The region experienced two major seasons: dry and wet (rainy) seasons. 

CSM mostly occurred during the dry season and ended when the rains set in (Whitson, 2005; Yaka 

et al., 2008). 

Additionally, the Upper East Region has been noted to be one of the poorest regions in Ghana, 

with subsistence agriculture as the mainstay of the population. More than 70 percent of the 

population lived below the poverty line ( National Development Planning Commission (NDPC), 

2012). As one of the regions in northern Ghana, its poverty roots date back to the colonial era, 

when neglect of its productive potential widened the inequality gap between it and the South 

(Nabila, 1972). Mapping the incidence of poverty in Ghana showed a high concentration of 

poverty in the northern part of the country (Ghana Statistical Service, 2015). The high levels of 

poverty in the region implied that the onset of infectious diseases and NCDs could further 

impoverish many families. This is because, as noted by Arrow et al. (2004), in communities where 

poverty was pervasive, households were often distressed when epidemics occurred, and their 

meagre resources were depleted. In other words, the emergence of infectious diseases and NCDs 

forced households to forgo basic necessities such as food, shelter, and clothing to cover healthcare 

costs. It was observed that many people in rural communities in the Region struggled to access 

basic healthcare, and they often had to travel long distances to be attended to by specialists (Africa 

Renewal, 2017; Ghana Health Service, 2018).  
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In 2018, for instance, the Upper East Region recorded the second-highest percentage (30.4 percent) 

of institutional causes of death at health facilities in the country, just behind Greater Accra (30.8 

percent) (Owusu et al., 2021). In the same year, the region also recorded the highest road traffic 

accident mortality rate (0.9 deaths per 1000 admissions) in the country. In light of these challenges, 

it became important to estimate the impact of causes of death on longevity in the region to inform 

policy interventions aimed at improving population well-being. 

 Study Districts 

The study was conducted in the Kassena-Nankana East and West districts of the Upper East Region 

of Ghana (as shown in Figure 3.2). Until 2007, the two districts were one, known as the Kassena-

Nankana District, with Navrongo as the district capital. However, in 2007, the district was split 

into two—Kassena-Nankana East and Kassena-Nankana West, with their capitals being Navrongo 

and Paga, respectively. 
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Figure 3.2: Map Showing Study Districts 

 

According to the 2021 Ghana Population and Housing Census (PHC), the total population of the 

two districts was one hundred and ninety thousand, six hundred and thirty (190,630) people. 

Together, the two districts recorded 42,813 households. The Kassena-Nankana West District had 

a population of 90,735, with a population density of 111.8 persons per square kilometre and an 

average of 4.5 people per household. The Kassena-Nankana East Municipality, on the other hand, 

recorded a population of 99,895, with a population density of 115.4 persons per square kilometre 

and an average of 4.1 people per household. 
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The Grusi (Kassena) and Gurene (Nankana) were the main indigenous tribes in both districts, along 

with smaller immigrant populations from other parts of Ghana. These minor ethnic groups 

included the Mamprusis, Kantosi, Builsa, Moshie, Zambrama, and a few immigrant workers from 

neighbouring Burkina Faso (Ghana Statistical Service, 2014a). These populations coexisted over 

the years, which enhanced the development of the districts. Except for the two district capitals, 

settlement patterns in both districts were largely dispersed, particularly in rural communities. 

The major food crops produced included groundnuts, sorghum, maize, beans, rice, millet, pepper, 

onions, and tomatoes. Livestock reared in the two districts included cattle, sheep, goats, poultry, 

pigs, and donkeys, mostly on a subsistence basis. Small-scale agro-processing activities, such as 

fibre, cotton, groundnut paste and nuts, shea butter, Dawadawa, and rice, were also present. There 

were two main markets in Navrongo, along with seven satellite markets in Manyoro, Gaani, 

Natugnia, Kologo Nayire, Kologo Kulengo, Biu, and Naaga. In Kassena-Nankana West, the 

markets included Paga, Sirigu, Kandiga, Chiana, Mirigu, and Nabango. 

3.3.1 Healthcare Facilities and the Choice of the Study Districts 

The number of health facilities in a particular area partly helped gauge healthcare access and 

delivery. In the Kassena-Nankana East Municipality, there were a total of twenty-six (26) 

healthcare facilities (Kassena Nankana Municipal Assembly, 2021). These included 20 CHPS 

compounds, 2 private clinics, 1 district hospital, 2 healthcare centres, and 1 CHAG clinic. The War 

Memorial Hospital was the only major government hospital in the municipality. Additionally, the 

Municipality had Emergency Medical Services (EMS), which delivered critical medical care, basic 

pre-hospital support, and transport to healthcare facilities, especially for injured and critically ill 

patients. The Municipality faced numerous healthcare delivery challenges, including inadequate 

equipment, limited hospital facilities, low doctor/nurse-to-patient ratios, and a shortage of 
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operative health facilities. The ratio of doctors to the population in the Municipality was 1:63,381, 

while the nurse-to-population ratio was 1:823. 

In Kassena-Nankana West District, there were a total of thirty-seven (37) health facilities across 

nine (9) administrative sub-districts (Kassena Nankana West District Assembly, 2021). These 

included six (6) health centres and thirty-one (31) functional CHPS compounds. Additionally, 212 

community-based surveillance volunteers were trained in Integrated Management of Childhood 

Illnesses, disease surveillance, filariasis control, breastfeeding, and sanitation (Kassena-Nankana 

West District Assembly, 2021). The district had no hospital but had six (6) chemical shops and 

three (3) traditional healers. The nurse-to-patient population ratio was 1:672 in 2016. The district 

faced challenges such as inadequate numbers of critical staff, including midwives and medical 

assistants, which affected the delivery of healthcare services. The two districts shared only one 

district hospital, the War Memorial Hospital, located in Navrongo—the district capital of Kassena-

Nankana East Municipality. However, the Bolgatanga Regional Hospital and other regional health 

facilities, such as Amiah Hospital and Afrikids Medical Centre, were accessible to some people 

from these two districts. 

The motivation for choosing these districts was based on the fact that they fell under the geographic 

catchment area of the Navrongo Health Research Centre (NHRC). The NHRC is one of three 

research centres of the Research and Development Division of the Ghana Health Service, 

alongside the Kintampo Health Research Centre (KHRC) and the Dodowa Health Research Centre 

(DHRC). Moreover, the NHRC is one of 49 HDSS sites across 20 countries in Africa, Asia, and 

Oceania, which monitored population dynamics in their respective areas of operation 

(International Network for the Continuous Demographic Evaluation of Populations and Their 

Health (INDEPTH) ) (Bangha et al., 2017; Wak et al., 2017). 
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The NHRC, located in Navrongo in the Kassena-Nankana Municipality of the Upper East Region 

of Ghana, had maintained a Demographic Surveillance System (DSS) since 1993, which 

monitored demographic events such as pregnancies, births, deaths, and migrations into and out of 

the Kassena-Nankana East Municipality and West District (Bawah & Binka, 2007). The Centre 

carried out several health interventions and disease burden research, which was relevant to the 

current study. Additionally, the Centre consistently collected verbal autopsy data on the causes of 

death for all deceased household members within its DSS (Bawah et al., 2014). These causes of 

death included both communicable and non-communicable diseases, making the choice of the 

districts appropriate since verbal autopsy data was a key source for the current study. Therefore, 

the selection of these districts was based on the fact that they fell under the NHRC’s surveillance. 

The study obtained data on general and specific causes of death in these districts, which helped 

estimate overall causes of death and those attributable to communicable and non-communicable 

diseases. 

Moreover, because the Centre monitored the entire population of the study area, it provided an 

opportunity to assess the relationship between socio-demographic characteristics and the risk of 

dying from either CD or NCD causes. It also allowed for better estimates of potential gains in life 

expectancy, assuming public health interventions were implemented and a particular cause of 

mortality was eliminated or reduced as a major cause of death in the population under NHRC 

surveillance. 

 Source of Mortality Data 

The data for this study were obtained from the Navrongo Demographic Surveillance Systems 

(NDSS) of the Navrongo Health Research Centre. The NDSS began in 1992, and the first wave of 

data updates occurred in July 1993. Since its inception, the NDSS consistently monitored the 
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population of all individual registered members within the demographic surveillance area (DSA) 

(Oduro et al., 2012). The Demographic Surveillance Area (DSA) covered the two Kassena-

Nankana districts of the Upper East Region of Ghana, with a land area of 1,675 square kilometres 

along the Ghana-Burkina Faso border. 

Although the government of Ghana, through an Executive Instrument, separated the then Kassena-

Nankana District into the Kassena-Nankana East Municipal (KNEM) and the Kassena-Nankana 

West District (KNWD) in February 2008, the NDSS continued to monitor the population of the 

two districts as a single Demographic Surveillance Area (DSA). However, in 2015, a 

comprehensive data abstraction programme was developed that allowed for the splitting of the 

NDSS dataset into KNE and KNW sites (Navrongo Health Research Centre, 2016). Through this 

process, all clusters, compounds, and households were categorized as belonging to either KNEM 

or KNWD based on their location. The splitting of the HDSS by administrative district helped 

monitor and estimate the population and health indicators for each district. 

The NDSS provided a platform for launching health and biomedical research in the Kassena-

Nankana Districts of Ghana (Oduro et al., 2012). The objectives of the NDSS included monitoring 

the socio-demographic dynamics of the two districts, providing data samples for various research 

protocols, and offering a platform for evaluating the impact of various interventions implemented 

in the study area. To monitor population dynamics, the NDSS collected data on births, deaths, 

migrations, pregnancies and their outcomes, marriages, and vaccination status of children under 

three years of age. Additionally, household socio-economic data (including housing characteristics 

and household possessions) were occasionally obtained to serve as a proxy for the wealth index. 

The educational status of persons aged six years and above was also collected annually during the 

first round of the year. With household socio-economic, educational status, health, and other 
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background information, the NDSS provided a viable platform that supported other studies within 

the districts. This support ranged from providing a sampling frame to measuring the health, social, 

and demographic impact of public health interventions within the geographic area. 

Generally, the NDSS maintained a register for the population within its catchment area. The 

catchment area (DSA) was divided into five zones (North, South, East, West, and Central). The 

zones were further divided into subzones (fieldworkers’ working areas), and the subzones were 

further divided into clusters (equivalent to enumeration areas) to facilitate fieldwork and research 

activities at the Centre. A cluster consists of a number of compounds or houses within a defined 

geographical area. As of December 2015, the NDSS had 247 clusters, with an average of 95 

compounds per cluster. The cluster system facilitated data collection, management, and analysis. 

Each compound or house was given a unique number based on a three-level identification system: 

subzone, cluster, and household. 

Within each compound or house, all households and their members were given unique 

identification numbers. Information on household members was recorded and kept in a register 

called household record books (HRBs). The HRBs were used to maintain the demographic profile 

of the population. Data collection and updates for the NDSS were carried out every four months 

by trained fieldworkers and supervisors, allowing for the registration of all new persons and their 

households. Field visits also offered fieldworkers the opportunity to update the socio-demographic 

characteristics of the people and households within the DSA. The main document used by 

fieldworkers to update the demographic profile of people within the DSA was the HRB. The HRB 

contained the names of compounds and their numbers in a cluster, which fieldworkers used during 

their visits. During field visits, fieldworkers visited every compound within the cluster. At each 

compound, the fieldworker would mention the names of all registered members according to their 
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households. Generally, the household head or any adult member provided information on each 

member's presence or absence. If a household member were temporarily absent (e.g., at school, 

farm, or market), the fieldworker would indicate in the HRB that the individual was temporarily 

absent. 

Under the NDSS, children born to women already registered were recorded as soon as they were 

born and became members of the DSA for surveillance. During routine visits, pregnancies of all 

registered women and their outcomes were recorded in the NDSS. NDSS fieldworkers also took 

note of live births to visitors or immigrants in the DSA, allowing for the registration of the eligible 

mother and her child or children during the next round of visits. This approach improved the 

accuracy of birth dates for newborns and enhanced the reporting of births for mothers with 

recurrent in and out-migration. It also improved the reporting of pregnancy outcomes, as expectant 

mothers were observed and followed up after the notification of a pregnancy outcome for 

registration during field visits. 

The NDSS helped improve the documentation and reporting of mortality. Deaths of all registered 

and eligible members of the NDSS were recorded, regardless of the place of death. Deaths were 

generally better known than births in the NDSS. Therefore, deaths were less likely to be 

underreported. However, due to cultural and religious beliefs, newborn children not yet registered 

in the NDSS and deaths of children under five years old were sometimes not reported. For example, 

among the Kassena and Nankana, there was a belief in spirit children who were thought to cause 

illness, disability, and misfortune within families and communities (Denham et al., 2010). Such 

children were subjected to infanticide because they were considered spirits sent “from the bush” 

to harm the family. Deaths resulting from the spirit child phenomenon were neither discussed nor 

recognized, affecting NDSS death records, particularly for infants and neonates who died shortly 
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after birth. Information on the causes of death among the population in the study area was obtained 

through verbal autopsies (VAs). 

Additionally, the NDSS adopted the Community Key Informants (CKI) system and Geographic 

Information Systems (GIS) as innovative strategies to improve data collection. The CKI system 

helped improve the recording of pregnancies, births, other pregnancy outcomes, and infant and 

neonatal deaths. In the CKI system, well-known individuals in the communities were trained to 

record any pregnancies, births, and deaths in their respective communities. This approach was 

useful because some respondents might not report certain demographic events (e.g., pregnancy 

loss or neonatal death) to NDSS fieldworkers during visits. Evidence suggests that deaths at very 

young ages and infant and child mortality in Ghana were often underreported (Ghana Statistical 

Service, 2010). The CKIs provided a viable alternative, as they were always present in the 

communities and could record such events and report them to NDSS fieldworkers. 

Data collected by NDSS fieldworkers underwent several quality checks to ensure data quality 

standards were maintained. These included field supervisors checking questionnaires for 

completeness and consistency, automated range and consistency checks, and a double-entry 

system before logging the data into registers and entering it into the HDSS database. 

Regarding verbal autopsies (VAs), the NDSS employed similar high-data-quality approaches. 

Supervisors and fieldworkers were recruited and trained to conduct VA interviews. They visited 

households of deceased persons to collect information from close relatives on the signs and 

symptoms leading to death using a standardized WHO/INDEPTH questionnaire (version 2007). 

Two or more physicians independently assigned the probable cause of death using WHO’s 

International Classification of Diseases (ICD-10) guidelines. An earlier study indicated that data 
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from the NDSS were reliable and accurate (Wak et al., 2017). Therefore, the choice of the two 

districts was appropriate since data from the NDSS provided a viable opportunity for 

understanding the burden of communicable and non-communicable diseases among the population 

in the study area. This study obtained data spanning from 2012 to 2018 to analyze the trends and 

prevalence of the causes of mortality within the study area. 

 Mortality Data Collection Tool 

The cause of death information was obtained through verbal autopsies (VA) conducted on 

individuals who were registered members of the Navrongo Health and Demographic Surveillance 

System (HDSS) (Oduro et al., 2012). A verbal autopsy is an oral postmortem process in which 

information on the events leading to an individual’s death is gathered from a relative using a 

standardized questionnaire (Baiden et al., 2007; Bawah et al., 2014). This approach is often 

employed in settings where vital registration systems (VRS) with medical certification of deaths 

are incomplete or absent. My study relied on HDSS verbal autopsy data to estimate potential gains 

in life expectancy, assuming that public health interventions were implemented and communicable 

and non-communicable diseases were reduced to non-public health significance and are no longer 

major causes of death in the study area. 

In collecting verbal autopsy data, the NHRC recruited and trained field workers to conduct 

interviews in the local languages, particularly Kassem and Gurene (Nankam). The informants for 

verbal autopsy interviews were spouses or close family members of the deceased (Bawah et al., 

2014). When a death was reported, trained supervisors and field workers visited the households of 

the deceased to conduct oral postmortem interviews, gathering information on the signs and 

symptoms leading to the death using a standardized questionnaire. 
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Once the information was collected, two or more physicians independently reviewed it to 

determine the possible cause of death (Baiden et al., 2007; Bawah & Binka, 2007; Setel et al., 

2005). The specific cause was assigned based on the agreement of at least two physicians. My 

study utilized complete verbal autopsy data from 2012 to 2018 to present the causes of death in 

the study area. 

The limitations of using VA tools to ascertain causes of death have been documented in previous 

studies (Herrera et al., 2017; Ramroth et al., 2012; Valecha et al., 2011). These limitations include 

low sensitivity and specificity in measuring malaria mortality (Herrera et al., 2017) and difficulty 

in identifying malaria as a cause of death in holoendemic malaria regions (Ramroth et al., 2012). 

Additionally, verbal autopsy tools have been criticized for potential misclassification of causes of 

death, particularly in controversial estimates of malaria mortality in India (Valecha et al., 2011). 

However, in the absence of a reliable death registration system, which is a common issue in many 

sub-Saharan African (SSA) countries, verbal autopsy data provides a viable alternative for 

analyzing and estimating causes of death (Ohene et al., 2011; Ramroth et al., 2012; Rankin et al., 

2012). Alternatively, in areas without a vital registration system, health facility-based clinical 

autopsies can provide useful mortality estimates (Ohene et al., 2011). Yet, in many SSA countries, 

most deaths occur outside health facilities, making it difficult to obtain reliable cause-of-death 

estimates for the entire population (Dalal et al., 2011). Additionally, access to health facility-based 

autopsy data can be challenging, and when available, the data often suffer from incomplete or 

duplicate entries, which can affect analysis (Sanuade et al., 2014). Furthermore, such data may 

overlook deaths attributable to social and cultural factors (Moyer et al., 2016). 
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Previous studies (Baiden et al., 2007; Moyer et al., 2016; Murray et al., 2014; Narh-Bana et al., 

2012; Sankoh & Byass, 2012; Setel et al., 2005; Ye et al., 2012) have shown that verbal autopsy 

tools are standardized, comprehensive, innovative, and contextually applicable, making the data 

they produce reliable and accurate. Most studies, therefore, rely on VA tools for analyzing causes 

of death (Murray et al., 2014; Sankoh & Byass, 2012; Ye et al., 2012). For example, Sankoh & 

Byass (2012) emphasized the role of VA tools in identifying causes of death, especially in areas 

where most deaths occur outside health facilities. Fottrell & Byass (2010) argued that VA tools 

create opportunities for obtaining reliable, timely, and useful cause-specific mortality information 

for individuals who may have lived, gotten sick and died without contact with formal health 

services. 

Studies from various countries have highlighted the significant role of VA tools in determining 

causes of death. In Tanzania, Narh-Bana et al. (2012) used VA data to estimate adult mortality 

patterns and risk factors. In Sri Lanka and many other parts of the world, there is growing interest 

in using VA tools to improve mortality statistics (Dharmaratne et al., 2011). In Mozambique, VA 

tools are employed to gather cause-of-death data during the national census to develop national 

statistics (Setel, 2011). One key advantage of VA tools over hospital-based certification is that 

they allow for questions related to risk factors and health-seeking behaviour prior to death  (Murray 

et al., 2011). VA tools can also provide insights into social, economic, behavioural, and health 

system factors that may have contributed to a person's death. 

To address the limitations of VA tools, the Physician Coded Verbal Autopsy (PCVA) approach is 

often used to ascertain probable causes of death. As mentioned earlier, the Navrongo HDSS 

engages two physicians to independently assign the probable cause of death using WHO’s 

International Classification of Diseases (ICD-10) guidelines. One challenge with the PCVA 
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method is that it can be expensive and time-consuming (Murray et al., 2014). However, the 

introduction of computerized algorithms has minimized these difficulties (Houle et al., 2015; 

Murray et al., 2014). In the Navrongo HDSS, causes of death are collected using VA tools and 

determined through the PCVA method. Therefore, my study relied on the verbal autopsy (VA) 

data component of the NHDSS, which employed a standard VA tool for data collection. 

The NDSS used four different VA tools to obtain information from different population groups. 

The VA tool for infants collected information on deaths that occurred between 0 to 2 years of age. 

The children's VA instrument was used for those aged 2 to 11 years. For women aged 12 to 50 

years, a specific VA instrument was employed. Finally, the last VA instrument gathered 

information on women over 50 and men aged 12 and above. My study covered the general 

population. 

 Data Management 

The Navrongo Health Research Centre has several mechanisms in place to ensure that data quality 

standards are maintained to provide high-quality data. These include regular visits to monitor and 

supervise data collectors and conducting re-interviews at selected households (Wak et al., 2017). 

About 3–5 percent of surveillance households (totalling over 30,000) are randomly sampled for 

re-interviews by quality control supervisors. The results from these re-interviews are then compare 

with the fieldworkers’ interviews by a Field Headquarters team. Any discrepancies in the 

interviews are reconcile and resolve by the supervisor and fieldworkers on-site. 

Other strategies to ensure high-quality data include checking all completed registers and event 

forms for accuracy, internal consistency, misquotations, and completeness. Data collection 

instruments and questionnaires undergo rigorous review by supervisors to ensure they are 
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completed with no blanks, inconsistencies, or errors before being sent for data entry. 

Questionnaires found to have been completed with errors are usually return to the field for 

resolution if the errors could not be immediately resolved. Additionally, the NDSS hold monthly 

review meetings (Zonal meetings) for field staff to report on their activities and assess their 

performance. With these mechanisms in place, the HDSS data was relatively high in terms of 

quality and reliability (Wak et al., 2017). 

Upon obtaining the data, I further conducted a data-cleaning exercise, using Stata version 17, to 

ensure completeness. Individuals with age-missing data were not included in the analysis. The age 

variable was crucial because of the study’s objective of examining the impact of CDs and NCDs 

on longevity.  

 Period of Data Coverage 

The study included all deaths from 2012 to 2018. During this period, a total of 6,198 deaths were 

recorded, encompassing all causes of death. However, 46 of the deaths did not have information 

on the date of birth and year of birth, which is used to compute the age at death and hence were 

excluded from the analysis. A total of 6,152 deaths were included in the final analysis.  The study 

included all deaths and the entire population to understand the different causes of death and 

identify the specific groups within the population that were affected. The reported deaths occurred 

either in health facilities, at home, or while en route to a health facility.  

 Measurement of Variables 

This section describes how both the dependent and independent variables were measured. The 

variables presented are based on the literature review discussed in Chapter Two. Table 3.1 presents 

a complete description and summary of the measurement of all variables in the study. 
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Table 3.1 Measurement and Conceptualisation of Study Variables 

Variable Type Variable Description (how variables are measured) 

 

 

 

 

Explanatory 

Variables 

Religion The religion was categorized into Catholic, 

Traditional, Other Christians, Other 

Educational level Level of education categorised as No education, 

Primary, Secondary, Tertiary 

Age of death Age in years categorized in age groups including 

0-4, 5-9, 10-14, 15-19, 20-24, 25-29, 30-34, 35-

39, 40-44, 45-49, 50-54, 55-59, 60-64, 65-69, 70-

74, 75-79, 80+ 

Sex  1= Male, 2= Female 

Social Economic Status The wealth quintile was categorized as least 

poor, less poor, poor, poorest and very poor. 

Occupation Measured as a Farmer, Trader, 

Government/Private Employee and Student  

 Year of Death Years from 2012 to 2018 

 Month of Death Months of the Year 

 Season of Death Wet/Dry  

 Place of death Home, Hospital, On the way to the facility, Other 

health facilities and other 

Dependent 

Variable 

Causes of Death The outcome variables of the study included 

communicable, non-communicable and external 

(Road Traffic and Injury)  causes of death.  

Author’s construct, 2023. 

3.8.1 Dependent Variables 

The dependent variable of the study is the cause of death. The cause of mortality was categorized 

into three main outcome variables as conceptualized by the study. These included communicable, 

non-communicable, and road traffic accidents and injury or external causes of death. These 

classifications are based on the WHO's major causes of mortality (World Health Organization, 

2020)  and the Global Burden of Disease Classifications (Murray & Lopez, 1996). 

Infectious or communicable causes of death were considered in this study as deaths resulting from 

infections and parasitic diseases, including malaria, meningitis, hepatitis, etc. Non-communicable 

causes refer to deaths related to non-communicable diseases such as diabetes, stroke, hypertension, 
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etc. The third category of the dependent variable, termed external or other causes of death, was 

defined as deaths attributable to self-harm, accidents, and other injuries such as suicide.  

3.8.2 Independent variables 

Several factors shaped and influenced morbidity and mortality among populations. The US 

Department of Health and Human Services, (2017) and the Social-Ecological Theory indicated 

that social determinants of population health included factors such as education, economic 

stability, community safety, and the availability of adequate housing and healthful food. 

Additionally, individual biological and genetic characteristics, such as inherited diseases and 

conditions, influence health outcomes. Socio-demographic and economic characteristics, such as 

sex, age, ethnicity, and employment status, also had implications for health outcomes. 

In my study, the age-at-death variable was calculated by taking the difference between the date of 

death and the date of birth. All deaths that occurred between 1st January 2012 and 31st December 

2018 were considered, and the age at death was estimated. The age in years was categorized into 

the following age groups: 0-4, 5-9, 10-14, 15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54, 

55-59, 60-64, 65-69, 70-74, 75-79, and 80+. 

Other socioeconomic status variables, including occupation, education, and marital status, were 

identified in the literature as playing a significant role in individual well-being and health 

outcomes, thus influencing mortality or survival. The type of occupation an individual held 

affected their physical activity and exposure to certain conditions that could result in early death. 

Therefore, the occupation of the deceased persons prior to their death was considered to understand 

its influence on mortality. The occupation variable in this study was categorized as Farmer, Trader, 

Government/Private Employee, and Student. 
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Wealth status, which may define social class, could limit or promote access to resources and 

healthcare. Wealth quintiles were used in this study to measure wealth status, categorized as least 

poor, less poor, poor, poorest, and very poor. The religion of respondents was categorized as 

Catholic, Traditional, Other Christians, or Other. 

Education, as identified in the reviewed literature, was one of the key socio-economic determinants 

of causes of death. The level of education in this study was categorized as No education, Primary, 

Secondary and Tertiary or higher. The season of death was categorized as dry or wet. Marital status 

was categorized as Never married, Married, Divorced, or Widowed.  

3.8.3 Method of Data Analysis 

The first part of the data analysis involved evaluating data quality. Evidence suggested that age 

misreporting was a common problem in many low- and middle-income countries (LMIC) settings, 

where levels of education and interest in knowing one's date of birth were often low. Under such 

circumstances, it was recommended that steps be taken to assess data quality to avoid misleading 

interpretations and estimations. In my study, age heaping and digit preference were obtained by 

computing the Whipple’s, Myers, and Bachi Indexes. 

Whipple’s Index   

The Whipple’s Index was used to estimate age heaping for ages ending in terminal digits “0” and 

“5” ” (Spoorenberg, 2007). The Index was calculated by dividing the total population at complete 

ages by one-fifth of the total population from age groups 23-62 years and multiplying by 100. The 

total value of the Whipple’s Index ranged from 0 to 500. A value of 0 indicated no report for ages 

ending in digits ‘0’ and ‘5’. A value of 100 indicated no preference for digits ‘0’ or ‘5’, and a 
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maximum of 500 occurred when individuals preferred the digits ‘0’ and ‘5’ in the age data. The 

result of the Index was interpreted as shown in Table 3.2. 

Table 3.2: Whipples Index Interpretation 

Whipple’s Index Value Quality of data (Interpretation) 

<105 Highly accurate 

105–109.9 Fairly accurate 

110–124.9 Approximate 

125–174.9 Rough 

≥175 Very rough 

Source: (Pardeshi, 2010). 

The Whipples Index was computed using the following formulae; 

Whipple’s Index for the 5 − year range  (𝑊5) = (
𝑃25 + 𝑃35 + 𝑃45 + 𝑃55

1
10  ∑ 𝑃𝑖

62
𝑖=23

) ∗ 100 

Whipple’s Index for the 10 − year range (𝑊0) = (
𝑃30 + 𝑃40 + 𝑃50 + 𝑃60

1
10  ∑ 𝑃𝑖

62
𝑖=23

) ∗ 100 

Whipple’s Index for digit  𝑊0+5 = (
𝑃25 + 𝑃35 + 𝑃45 + 𝑃55 + 𝑃30 + 𝑃40 + 𝑃50 + 𝑃60

1
5

  ∑ 𝑃𝑖
62
𝑖=23

) ∗ 100 
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Myers Blended Index 

The Myers Blended Index was derived from the Bachi Index. The Myers Blended Index was 

primarily used to assess and evaluate age heaping in the mortality data. The Index was computed 

through the following steps: 

1. Summed the digits for the population of the lower age limits, which were ages 10-89. 

2. Summed the digits for the second population, excluding those in step 1 (ages 10-89), which 

were ages 20-89.  

3. Obtained the products by multiplying each sum of ages by the corresponding weights.  

4. Summed each product result to obtain the blended population. 

5. Generated a proportion of the blended population to understand how each digit preference 

reported deviated from ten (10). 

After assessing the data quality and plausibility, I proceeded with a univariate analysis. This 

involved descriptive statistics, such as frequency tables, percentages, and charts, to describe the 

socio-demographic background characteristics of the participants (age, sex, marital status, religion, 

level of education, wealth status, place of death, and occupation). Additionally, I analyzed the 

prevalence of communicable diseases (CDs), non-communicable diseases (NCDs), and external 

causes of death in the study area at this stage. 

The third stage involved a bivariate analysis using cross-tabulations and chi-square tests to 

determine the differences in the causes of death by socio-demographic characteristics. 

Furthermore, the chi-square test was used to examine the relationship between background 
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characteristics and causes of death. The confidence level was set at an alpha value of 0.05, so p-

values less than 0.05 were considered statistically significant. 

Additionally, a multinomial logistic regression was used to examine factors associated with 

communicable and non-communicable diseases in Ghana. Finally, single and multiple decrement 

life table techniques were employed to estimate the potential improvements in longevity, assuming 

CDs and NCDs were averted as major causes of death in the study area. 

 Ethical Consideration and Consent to Participate 

The Navrongo Health Research Centre has an Internal Review Board that reviews and provides 

ethical clearance for all data collection and research conducted by the Centre.  Informed consent 

was sought from all participants prior to data collection.  For minors (individuals younger than the 

age of 16), consent to participate was obtained from their parents or legal guardians. This is 

secondary data that we generated and analyzed. The Navrongo Health Research Centre which 

provided the data has an ethics committee that ensures that all participants get ethical clearance.  

The Navrongo Health Research Centre’s Internal Review Board number is FWA00000250 and the 

identifier is IBR00000802 (https://navrongo-hrc.org/institutional-review-board-irb/).  

The causes of death data were obtained from the Navrongo Health Demographic Surveillance 

System. Introductory letters were written on my behalf by the Director of the Regional Institute 

for Population Studies to the Director of the Centre. These letters introduced me as a Doctoral 

student of the Institute seeking to obtain data for a PhD research thesis. I submitted hard copies of 

the letters to the Centre’s administration and made subsequent follow-ups for the data.  
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 Chapter Summary 

The chapter highlighted the methods employed to achieve the study results. It provided the context 

under which the study region and districts were chosen, as well as the data source. The chapter 

made a case that information on causes of death was critical and needed to inform policy, planning, 

program implementation, resource allocation, monitoring, and evaluation. Yet, in many countries, 

due to a lack of complete vital registration systems with medical certification of deaths, this critical 

information was often a misplaced priority for policymakers and decision-makers. Thus, the 

HDSS, which employed the verbal autopsy tool to collect causes of death data in the Kassena-

Nankana East and West Districts, provided a viable opportunity to understand the burden of 

communicable and non-communicable diseases. The next chapter presented an evaluation of the 

mortality data. 
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CHAPTER FOUR 

EVALUATION OF ACCURACY OF MORTALITY DATA 

 Introduction 

This chapter evaluates the level of accuracy and quality of the data using demographic analytical 

tools. It presents results for the Whipple’s, Myers, and Bachi Indexes. This is relevant because, 

while demographic data, particularly mortality rates, are useful for estimating population health 

status and national development planning, the evidence from the reviewed literature points to 

issues of accuracy and reliability of mortality data from LMIC settings. Accurate and reliable 

mortality data are often required when developing and designing appropriate policies to address 

factors that cause mortality. However, accessing mortality data in most Sub-Saharan African 

countries is difficult or usually unavailable. In instances where the data are available, they might 

have been underreported or overreported. Age misreporting is said to be one critical error that 

affects mortality analysis and interpretations in many studies. Therefore, when using mortality 

data, initial steps need to be taken to understand the data quality and its plausibility before 

proceeding to analyze it. 

 Evaluation of Age Data  

Age data are important for the estimation of population characteristics and their changes. They are 

equally important for building socioeconomic indicators and tracking health-related disease 

burdens (Randall & Coast, 2016). Additionally, age was an important indicator for assessing the 

quality of data concerning the cause of death. For instance, pediatric diseases differ from adult 

diseases (Benchimol et al., 2011). Therefore, knowing which causes of death posed a severe 

burden on a particular age group was an important step toward designing strategies to reduce that 
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burden. However, age data, in many LMICs, are said to be associated with misreporting and 

misclassification, which, in turn, affects mortality analysis and interpretation.  

As stated earlier, some studies usually used graphical data evaluation techniques to understand age 

heaping or age misreporting. In my study, the graphical methods, Whipple's, Myers, and Bachi 

Indexes, were used to evaluate the age data. 

4.2.1 Graphical Approach 

Figure 4.1 presents a graphical illustration of the number of deaths by single-year age. The pictorial 

representation allowed for a quick examination of the patterns of death by age as well as a visual 

inspection to detect inherent errors in the mortality data. The figure showed that there was age 

heaping in preference for selective digits. The graph depicted a zig-zag pattern of mortality with 

respect to age. The high-pointed tip of the graph indicated selective age digit preference, 

particularly for ages ending in 0 and 5. The downward-pointed tip indicated that a few cases of 

age heaping were reported for digits ending in 2, 3, 4, 7, and 8. By visual inspection, it was clear 

that the cases of age heaping occurred between the ages of 47-84 years. 
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Figure 4.1: Percentage distribution of Deaths by single-year age 

 

Source: Navrongo HDSS (2012-2018). 

Age heaping influenced estimates for socio-demographic and economic variables, as well as 

mortality analysis. Therefore, knowing that some ages were heaped, it was important to resolve 

this by taking steps to smooth the curve. The age at death was categorized into 5-year groupings 

and used for the analysis. The results showed that when the ages were grouped into 5-year 

intervals, the curve became smoother compared to the single-year data (as shown in Figure 4.2). 
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Figure 4.2: Percentage distribution of Deaths by 5-year age grouping 

 

Source: Navrongo HDSS (2012-2018). 

4.2.2 Myers and Bachi Index 

Although the graphical method provided a fair understanding of age heaping or misreporting, it 

had a significant limitation in estimating the extent of errors associated with age misreporting. The 

Myers and Bachi indexes, therefore, served as better alternatives for validating and evaluating the 

quality of age data. Table 4.1 shows the results for the Myers and Bachi indices, which were 6.61 

and 3.31, respectively. The results from the Myers index implied that the average deviation from 

the last digits of the expected frequency was 6.61 percent, meaning that about 7 percent of the ages 

at death were misreported, with no apparent digit preference. Similarly, the Bachi index indicated 

no digit preference or avoidance of certain digits. These results suggested that the quality of age 

reporting within the data was moderate, and the values of both indices implied no significant digit 

preference or age heaping.  
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Table 4.1: Myers and Bachi Index of Age Validation 

Digit 

Preference 
 

Ages  10-89 

  

 Ages 20-89 

  

  

Blended 

Pop. 

Proportion 

of 

Blended 

Pop. 
 

Deviation 

from 10 
 

Sum 

(10-89) 

Weight Product Sum 

(20-

89) 

Weight Product Sum of 

Products 

0 497 1 497 479 9 4311 4808 9.35 -0.65 

1 478 2 956 469 8 3752 4708 9.16 -0.84 

2 540 3 1620 529 7 3703 5323 10.35 0.35 

3 569 4 2276 550 6 3300 5576 10.84 0.84 

4 523 5 2615 509 5 2545 5160 10.04 0.04 

5 498 6 2988 488 4 1952 4940 9.61 -0.39 

6 524 7 3668 507 3 1521 5189 10.09 0.09 

7 560 8 4480 543 2 1086 5566 10.83 0.83 

8 575 9 5175 561 1 561 5736 11.16 1.16 

9 441 10 4410 424 0 0 4410 8.58 -1.42 

Total __ __ __ __ __ __ 51416 100.00 6.61/2= 

3.31 

Source: Navrongo HDSS (2012-2018). 

Figure 4.3 shows the deviation of the proportion of the blended population from 10 along each of 

the terminal digits. The results indicated that when reporting the age of the deceased, most relatives 

preferred the terminal digits '2', '3', '7', and '8'. The least preferred digits were '9', '1', '5', and '0'. 
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Figure 4.3: Deviation of Proportion of Blended Population from 10 

 

Source: Navrongo HDSS (2012-2018). 

The Whipple’s Index was another mathematical method used to evaluate the data regarding age 

heaping around the digits zero (0) and five (5). The index assumed that errors in age reporting 

were most significant around these digits. It also assumed that age heaping on digits 0 and 5 

occurred between the ages of 23 and 62 years. The Whipple’s Index presumed that individuals 

under age 23 might not know their correct age, and others may need to report on their behalf. 

Additionally, individuals above age 60 were considered too old and might rely on others to report 

for them. In this study, verbal autopsy data were collected from relatives who reported events for 

deceased persons, potentially influenced by the memory of the respondents. In this context, the 

Whipple’s Index served as a useful tool to assess the accuracy and reliability of the mortality data. 

The  Index was computed as follows; 
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𝑊0 = (
𝑃30 + 𝑃40 + 𝑃50 + 𝑃60

1
10  ∑ 𝑃𝑖

62
𝑖=23

) ∗ 100 

𝑊0+5 = (
𝑃25 + 𝑃35 + 𝑃45 + 𝑃55 + 𝑃30 + 𝑃40 + 𝑃50 + 𝑃60

1
5

  ∑ 𝑃𝑖
62
𝑖=23

) ∗ 100 

 

Where 𝑃25, 𝑃35, 𝑃45 and 𝑃55 are the population for ages ending 25, 35, 45 and 55 respectively. 

Also, 𝑃30, 𝑃40, 𝑃50 and 𝑃60 are the population for ages ending 30, 40, 50 and 60 respectively.  

The ∑ 𝑃𝑖
62
𝑖=23 , in the formula, is the summation of ages from 23 to 62 years. 

𝑊10 𝑎𝑛𝑑 𝑊5 are the age heaping for the digits 0 and 5 respectively.  

Thus;  

𝑊5 = (
21 + 41 + 54 + 78

1
10 (17 + 23 + 21 + 31 + 29 + 24 + 30 + ⋯ … + 103 + 75 + 76 + 84 + 97)

) ∗ 100 

𝑊5 = (
194

1
10 (2200)

) ∗ 100 

𝑊5 = (
194

220)
) ∗ 100 

𝑊5 = 88.18 

The for 𝑊5 (88) implies that there was no preference among the population to report ages ending 

at digit 5 years.  
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For the 𝑊0, it was computed as follows 

𝑊0 = (
29 + 52 + 67 + 76

1
10 (17 + 23 + 21 + 31 + 29 + 24 + 30 + ⋯ … + 103 + 75 + 76 + 84 + 97)

) ∗ 100 

𝑊0 = (
224

1
10 (2200)

) ∗ 100 

𝑊0 = (
224

220)
) ∗ 100 

𝑊0 = 101.82 

Similarly, to the value for 𝑊5,  the value for 𝑊0 (102) means that there was no complete 

preference for people to report the ages of their deceased relatives for digits ending at 0. However, 

it was observed that some people slightly preferred to report the ages ending at digit 0. 

For the 𝑊0+5, it was computed as; 

𝑊0+5 = (
21 + 41 + 54 + 78 + 29 + 52 + 67 + 76

1
5

(17 + 23 + 21 + 31 + 29 + 24 + 30 + ⋯ … + 103 + 75 + 76 + 84 + 97)
) ∗ 100 

𝑊0+5 = (
418

1
5

(2200)
) ∗ 100 

𝑊0+5 = (
418

440
) ∗ 100 

𝑊0+5 = 95 
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Generally, the results from the Whipple’s Index ( 95) showed that the quality of age reporting 

within the population was highly accurate. This means that the ages reported in the mortality data 

are highly accurate and hence analysis from the data can be reliable. 

 Discussion 

Historically, mortality rates were the central indexes for measuring the health status of a population 

because they provided information on who was dying and from what cause. Typically, to 

understand and measure the category of the population dying from a particular cause, the age 

variable was often used. However, age misreporting was common, particularly in settings where 

knowing one’s date of birth was not considered important. Age misreporting, however, affected 

mortality analysis and interpretation, which in turn impacted policy formulation and targeting. 

Against this backdrop, the study evaluated mortality data to ascertain age-heaping bias using the 

Whipple’s and Myers indices. The results showed that the age reporting in the data was highly 

accurate, with low age heaping. 

Of the 6,152 deaths recorded during the study period, the total population within the age groups 

23 to 62 years was 2,200. Those whose ages were reported with the terminal digit “0” numbered 

224, while those with the terminal digit “5” were 194. The Whipple’s Index for the 10-year age 

range was 101.82, and for the 5-year age range, it was 88.18. The Whipple’s Index for ages 

reported with terminal digits "0" or "5" was 95. The Myers Blended Index for the population was 

3.31. These results indicated that, although age heaping occurred, there was no strong preference 

for certain digits, and misreporting of ages was not widespread. The Whipple’s Index (W0+5=95) 

demonstrated that the age data was highly accurate, making the analysis reliable. Overall, the three 

indices (Myers, Bachi, and Whipple’s) supported the conclusion that age reporting was accurate. 
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The findings of this study contrasted with the assertion by Randall and Coast (2016) that age 

misreporting is pervasive in sub-Saharan Africa due to high illiteracy and social irrelevance of 

knowing one’s date of birth or age. Additionally, the study’s results contrasted with those of other 

studies (Elo et al., 2013; Fayehun et al., 2019; Womack et al., 2020). For instance, Womack et al. 

(2020) used the Whipple’s Index to evaluate data accuracy in Sierra Leone and found that reported 

ages among people with Ebola were highly inaccurate (239.9). Fayehun et al. (2019) used the same 

method in Nigeria and found a preference for digits 0 and 5, with Whipple's Index ranging from 

217.3 in 2002 to 202.5 in 2013, indicating very rough data. In Ghana, Biritwum et al. (2013) found 

that about 12 percent of participants reported their ages incorrectly. Similarly, Basannar et al. 

(2022) in India found significant age misreporting in their survey. However, the results of this 

study were consistent with those of Lyons-Amos & Stones (2017), who reported that age 

misreporting in sub-Saharan Africa was around 5 percent, with Ghana and Nigeria showing 

improvement in age reporting quality. 

Data accuracy is critical in guiding policy direction and informing timely decisions. In health, 

inaccurate age reporting could affect interventions aimed at addressing diseases in specific 

populations. The analysis in this chapter supported earlier studies (Chandramohan et al., 2008; 

Lankoandé et al., 2022; Wak et al., 2017), highlighting the reliability and accuracy of data from 

demographic surveillance systems (DSS). Surveys such as the DHS and census should employ 

similar methods to avoid severe age heaping, as Al-Haddad et al. (2013) reported in Nigeria. 

Evidence from this chapter suggests that the age-reported data was highly accurate and reliable. 

The next chapter examined the specific and broad causes of mortality in the study area, presenting 

the prevalence of communicable and non-communicable causes of death. 
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CHAPTER FIVE 

GENERAL AND SPECIFIC CAUSES OF MORTALITY 

 Introduction  

The chapter presents results on the broad and specific causes of death in the Kassena-Nankana 

East Municipality and West District between 2012 and 2018. The chapter also presents trends and 

differentials in mortality in the study area. 

 General and Specific Causes of Mortality 

Broadly, communicable diseases contributed to about 37.4 percent of the mortality burden in the 

study area (as shown in Figure 5.2). On the other hand, non-communicable diseases remained the 

leading cause of mortality in the study area, constituting 46.0 percent of the deaths recorded during 

the period. In total, non-communicable, external and other unknown causes accounted for about 

sixty-three (63) percent of the deaths that occurred between 2012 and 2018. 
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Figure 5.1: Broad Causes of Mortality, KNE & KNW, 2012-2018 

Source: Navrongo HDSS (2012-2018). 

In terms of specific causes of mortality, Table 5.1 shows the results of all causes of death in the 

Kassena-Nankana East Municipality and West District between 2012 and 2018. Generally, within 

the study period, deaths in the study area were attributed to thirty-nine (39) specific causes (as 

displayed in Table 5.1). All other specified and unspecified infectious and parasitic diseases 

accounted for 11.5 percent of all deaths in the study area during this period. Additionally, intestinal 

infectious diseases and diarrhoeal diseases accounted for 7.5 percent of all causes of death. Malaria 

and tuberculosis continued to be among the major disease burdens, contributing 4.4 and 2.5 

percent, respectively, of all causes of death in the study districts. Acute respiratory infections, 
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including pneumonia, contributed to about 5 percent of all deaths recorded during the period. 

Deaths due to HIV/AIDS infections accounted for 2 percent, while a portion of deaths was 

attributable to Meningitis infection. 

In general, cerebrovascular and cardiovascular diseases (13.0 percent), infectious and parasitic 

diseases (11.5 percent), transport accidents and injury (9.6 percent), and intestinal infectious and 

diarrhoeal diseases (7.5 percent) were the top four leading specific causes of death in the study 

area. Acute abdominal conditions and gastrointestinal disorders contributed to 8.2 percent of all 

deaths during the study period. Largely, the spirit child phenomenon, birth injuries, and 

malnutrition were the major causes of child and infant mortality in the study area. On the other 

hand, about 6 percent of the deaths could not be attributed to any specific causes and were 

categorized as undetermined or unknown due to insufficient information to establish the causes of 

death. Additionally, non-attribution to any specific causes arose when there was no agreement 

between coders (physicians) on the plausible causes of death. 

Table 5.1: Causes of Death in the Kassena-Nankana East Municipality and West District 

Causes of Death Number of 

cases 

Percentage  

Communicable  2298 37.4 

All other unspecified infectious and parasitic diseases 533 8.7 

Intestinal infectious diseases & diarrhoeal diseases 460  7.5 

Acute respiratory infections (incl. pneumonia) 288 4.7 

Malaria 271 4.4 

All other specified infectious and parasitic diseases 171 2.8 

Tuberculosis 151 2.5 

HIV/AIDS 125 2.0 

Prematurity and low birth weight 124 2.0 

Other respiratory system illness 80 1.3 

Meningitis 38 0.6 

Viral Hepatitis 26 0.4 

Maternal related causes 22 0.4 

Rabies 9 0.1 
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Causes of Death Number of 

cases 

Percentage  

Non-Communicable  2838 46.0  

Cerebro-& Cardio vascular disease 800 13.0 

All other gastro-intestinal disorders 318 5.2 

Unspecified non-communicable disease 299 4.9 

Disorders of kidney & Urinary Disorders 234  3.8 

Cirrhosis of liver 212 3.4 

Acute abdominal conditions (incl. intestinal obstruction) 182 3.0 

Ischaemic heart disease 163 2.6 

Neoplasm of respiratory tract 114 1.9 

Mental & behavioural disorders 97 1.6 

Hypertensive heart disease 92 1.5 

Disorders of the nervous system 60 1.0 

Asthma 55 0.9 

Epilepsy 53 0.9 

Anaemia 41 0.3 

Peptic ulcer disease 30 0.5 

Diabetes mellitus 25 0.4 

Malnutrition 18 0.3 

Hepatoma 17 0.3 

All Congenital Malformations 17 0.3 

Chronic obstructive lung disease 11 0.2 

External   672 10.9 

Transport accident & Injury 593  9.6 

Intentional Self harm& other intentional 27 0.4 

Assault 27 0.5 

All Other Specified Causes 18 0.3 

Spirit child 6 0.1 

Tetanus 1 0.0 

Undetermined/ No Specific information 344  5.6 

Grand Total 6152 100 

Source: Navrongo HDSS (2012-2018). 

 Trends in broad causes of mortality in Kassena-Nankana East and Kassena-Nankana 

West Districts from 2012-2018 

Figure 5.2 illustrated the trends of the broad causes of mortality in the KNE and KNW districts 

from 2012 to 2018. The results indicated that the total burden of diseases in the study area had 

declined over time. A total of 6,152 deaths were recorded during the study period. NCDs 
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consistently remained the leading cause of death from 2012 to 2018. It was evident that CDs and 

NCDs remained the major causes of mortality in the study area over time.  

However, between 2012 and 2018, the study area witnessed a significant decline in NCD mortality, 

from 55.7 percent to 35.7 percent, respectively. On the other hand, CD mortality rose from 36.1 

percent in 2012 to 40.8 percent in 2014, then declined to 37.6 percent and remained below 40 

percent between 2015 and 2017, before rising again to 44.7 percent in 2018.  

Within the period, external causes, such as road traffic accidents, injury, and self-harm were 

highest in 2016 (17.7 percent) and lowest in 2012 (7.1 percent).  Over the years, there were several 

deaths whose causes were unknown. The highest proportion of unknown deaths was recorded in 

2017 (10.4 percent), followed by 2015 (9.7 percent). Although the figures for unknown deaths 

were on the decline, it appeared that recent years had recorded higher numbers than in the early 

2000s. 
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Figure 5.2:Trends of the broad causes of mortality in the KNE and KNW districts from 2012-

2018 

Source: Navrongo HDSS (2012-2018). 

 Socio-demographic and Background Characteristics of Deaths 

Figure 5.3 shows the distribution of deceased persons by age and sex. The ages at death was 

categorized into five-year groups. According to the results, most deaths occurred at 80 years and 

above (14.3 percent), followed by those in the 70-74 years age group (11.8 percent). The results 

also revealed that infant and under-five mortality constituted the fourth-highest proportion of the 

deaths recorded during the period, accounting for about 10 percent of the total deaths. 

In terms of mortality distribution by sex, the results indicated that mortality rates were higher in 

males than in females. More than half (57.1 percent) of the 6,152 deaths recorded were males, 

while females constituted 42.9 percent. 
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Figure 5.3: Distribution of mortality by age and sex 

Source: Navrongo HDSS (2012-2018). 

Table 5.2 shows the distribution of mortality by background characteristics. Regarding wealth 

quintiles and mortality, persons categorized as the least poor had the highest proportion (29.9 

percent) of deaths, followed by those in the less poor quintile. A high proportion (42.8 percent) of 
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(10.2 percent) of the deceased persons had never been married. The majority (67.3 percent) of the 
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Regarding educational level, the highest proportion (77.8 percent) of the deceased persons had no 

education, followed by those with primary education (12.8 percent). The least proportion (2.8 

percent) of the deceased persons had tertiary education.  

With regard to religion, individuals who belonged to the Christian religion constituted more than 

half (56.7 percent) of the deceased persons, while those practicing traditional religion accounted 

for about 40 percent of the deaths recorded within the study period. Finally, about two-thirds (65.5 

percent) of the deceased persons died at home, and about 29 percent of them died at the hospital. 

Table 5.2 Distribution of mortality by background characteristics 

Variable Number  Percentage 

SES 
  

Least Poor 1823 29.9 

Less Poor 1557 25.5 

Poor 1453 23.8 

Poorest 176 2.9 

Very Poor 1097 18 

Marital Status 
  

Married 2308 42.8 

Never married 549 10.2 

Widowed 1964 36.4 

Divorced/Separated 570 10.6 

Occupation 
  

Farmer 3627 67.3 

Trader 298 5.5 

Government/Private employee 271 5 

Student 206 3.8 

Other 989 18.3 

Education 
  

No education 4192 77.8 

Primary 690 12.8 

Secondary 356 6.6 

Tertiary 152 2.8 

Religion   

Catholic 20 3.4 

Traditional 234 39.6 
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Variable Number  Percentage 

Other Christian 315 53.3 

Other 22 3.7 

Place of Death   

Home 4029 65.5 

Hospital 1786 29.1 

On the way to the facility 115 1.9 

Other Health Facility 104 1.7 

Other 114 1.9 

Source: Navrongo HDSS (2012-2018). 

Table 5.3 shows the distribution of mortality by year and season. Regarding the year of death, a 

high proportion of the deaths occurred in 2012, 2013, and 2015, in that order. The smallest 

proportion of deaths was recorded in 2018 (10.2 percent). In relation to the season of death, more 

than half (59.1 percent) of the deaths occurred during the dry season. A higher proportion of the 

deaths occurred in September (9.5 percent), October (9.3 percent), and March (8.9 percent), in that 

order. 

Table 5.3 Distribution of Mortality by Year and Season of Death 

Variable Number  Percentage 

Year of Death 
  

2012 1110 18.0 

2013 1112 18.1 

2014 682 11.1 

2015 947 15.4 

2016 769 12.5 

2017 904 14.7 

2018 628 10.2 

 Month of Death 
  

Jan 449 7.3 

Feb 483 7.9 

Mar 550 8.9 

Apr 523 8.5 

May 478 7.8 

Jun 470 7.6 

Jul 498 8.1 
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Variable Number  Percentage 

Aug 530 8.6 

Sep 587 9.5 

Oct 575 9.3 

Nov 497 8.1 

Dec 512 8.3 

Season of Death   

Wet 2517 40.9 

Dry 3635 59.1 

Source: Navrongo HDSS (2012-2018). 

  Broad Causes of Mortality by Background Characteristics  

The study conducted a cross-tabulation of age, sex, educational attainment, religion, marital status, 

socio-economic status, place of death, occupation, season, and year of death with the dependent 

variable, cause of death. The results from the Pearson independent chi-square test showed that, 

except for the season of death, all the independent variables were significantly related to the cause 

of mortality. Figure 5.4 displays the results for the broad causes of mortality by the age category 

of deceased persons. The age pattern of mortality followed an inverted U-shaped pattern, similar 

to mortality trends in many developing countries. 

The highest proportion (77.3 percent) of deaths attributable to communicable diseases was 

recorded among those aged 0-4 years. Those aged 5-9 years recorded the second-highest 

proportion (47.3 percent) of deaths due to communicable diseases, while the third highest was 

among those aged 80 years or older (36.0 percent). Conversely, the highest proportion (60.1 

percent) of non-communicable disease deaths was recorded among the 65-69 age group, with the 

second highest among the 60-64 age group (58.1 percent). The 55-59 age category recorded the 

third-highest percentage of deaths due to non-communicable causes (56.9 percent). 
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Regarding external causes of death, the highest proportion (42.2 percent) of deaths occurred in the 

25-29 age group, followed by the 20-24 age group (36.8 percent). The 15-19 age category recorded 

the third-highest percentage of deaths due to external causes (36.0 percent). 

Most of the deaths labeled as undetermined or unknown occurred among those aged 80 years or 

older (9.1 percent), followed by the 70-74 age category, and the third highest percentage was 

reported among the 75-79 age category. 

Figure 5.4:Age-Specific Mortality by Broad Causes 

Source: Navrongo HDSS (2012-2018). 
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Across the sexes, there were marked differences in the risk of dying from various causes of death. 

The majority of deaths due to NCDs were recorded among men. Additionally, most deaths 

resulting from transport accidents and injuries were reported for men (12.1 percent). The 

proportion of mortality due to communicable diseases was higher among females (40.3 percent) 

than males (35.1 percent). The percentage of women who died from non-communicable causes 

was 46 percent (as shown in Figure 5.5). 

Figure 5.5:Broad Causes of Mortality by Sex 

 

Source: Navrongo HDSS (2012-2018). 
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among the least and less poor categories (38 percent), followed by the very poor (37.6 percent) 

and the poorest (35.7 percent) in that order. A similar pattern was observed for deaths associated 

with non-communicable causes and undetermined deaths. A slightly higher proportion (47.1 

percent) of deaths attributable to non-communicable causes were recorded among deceased 

persons from poor households in the wealth quintile. Transport accident and injury deaths were 

slightly higher (21.0 percent) among deceased persons from the poorest households in the wealth 

quintile. 

Marital status significantly influenced causes of mortality at the bivariate level. Among the 

deceased persons who were married, more than half (54.1 percent) died of NCD causes. One-

quarter (25.1 percent) of the deceased persons who were unmarried died from transport accidents 

and injury-related causes. In terms of occupation, more than half (51.0 percent) of the deceased 

persons who were farmers died of NCD causes, while one-third (33.1 percent) died due to 

communicable causes. Similarly, of the deceased persons who were government or private sector 

employees, more than half (53.9 percent) died of NCD causes, while about 25 percent died of 

communicable causes. More than one-third (35.4 percent) of the deceased persons who were 

students died of NCD causes, while about 32 percent and 31 percent died due to communicable 

and external causes, respectively. 

Regarding education, more than half (51.7 percent) of deceased persons' deaths were due to NCDs, 

while about one-third (33.8 percent) died from communicable causes. Of the deceased persons 

who had tertiary education, the majority (57.5 percent) died of NCD causes, while CDs and, 

transport accidents and injuries were responsible for 19.0 percent and 19.6 percent of the deaths, 

respectively. Regarding religion and cause of mortality, more than half (55.0 percent) of those who 
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belonged to the Catholic religious denomination died due to NCD causes, while one-fifth (20.0 

percent) died from communicable causes. 

Regarding the place of death, it was found to be significantly related to the cause of mortality. Of 

the deaths that occurred at home, a higher proportion (48.5 percent) were due to non-

communicable causes, while more than one-third (35.6 percent) were related to communicable 

causes. Overall, 65 percent of all deaths occurred at home, while 29 percent occurred in the 

hospital. The smallest proportion of deaths occurred either on the way to a facility or at other health 

facilities. A high proportion of the deaths that occurred either on the way to a health facility or at 

other health facilities were due to communicable causes of death (52.2 percent and 56.7 percent, 

respectively). It was observed that the majority of the deaths that occurred at other places were 

related to transport accidents and injuries. 

Table 5.4: Socio-demographic, background characteristics and Causes of Mortality 

Variable Total (N) Communicable 

(%) 

Non-

communicable 

(%) 

External 

(%) 

Unknown 

(%)  

P-

value 

Age Group 
 

    <0.001 

0-4 582 77.3 13.1 5.5 4.1  
5-9 146 47.3 24.7 25.3 2.7  
10-14 71 35.2 29.6 33.8 1.4  
15-19 75 36.0 28.0 36.0 0.0  
20-24 106 31.1 30.2 36.8 1.9  
25-29 135 20.0 37.0 42.2 1.9  
30-34 191 35.1 36.1 22.5 0.7  
35-39 222 34.7 41.9 18.0 5.4  
40-44 281 33.5 50.2 13.5 2.8  
45-49 285 33.0 51.2 12.6 3.2  
50-54 360 28.6 56.7 10.0 4.7  
55-59 429 28.9 56.9 9.1 5.1  
60-64 461 29.3 58.1 7.2 5.4  
65-69 577 30.5 60.1 5.4 4.0  
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Variable Total (N) Communicable 

(%) 

Non-

communicable 

(%) 

External 

(%) 

Unknown 

(%)  

P-

value 

70-74 726 36.2 49.4 6.5 7.9  
75-79 628 34.7 50.8 7.0 7.5  
80+ 877 36.0 47.0 7.9 9.1  

Sex 
 

    <0.001 

Male 3511 35.1 46.5 12.9 5.5  
Female 2641 40.3 45.7 8.3 5.7  

SES      0.002 

Least Poor 1823 38.1 46.2 9.9 5.8  

Less Poor 1557 38.2 45.4 9.2 7.2.  

Poor 1453 35.7 47.1 11.9 5.2  

Poorest 176 35.8 38.1 21.0 5.1  

Very Poor 1097 37.6 45.5 11.2 5.7  

Marital Status      <0.001 

Married 2308 29.1 54.1 11.7 5.0  

Unmarried 549 29.1 41.0 25.1 4.7  

Widowed 1964 36.3 49.5 6.9 7.3  

Divorced/Separated 570 38.4 47.7 8.2 5.6  

Occupation      <0.001 

Farmer 3627 33.1 51.0 9.3 6.5  

Trader 298 38.9 40.3 16.8 4.0  

Government/Private 

employee 

271 
24.7 53.9 18.1 3.3 

 

Student 206 31.6 35.4 31.1 1.9  

Other 989 31.7 53.7 9.1 5.5  

Education      <0.001 

No education 4192 33.8 51.7 8.1 6.4  

Primary 690 31.9 43.9 21.2 3.0  

Secondary 356 28.1 45.2 21.3 5.3  

Tertiary 153 19.0 57.5 19.6 3.9  

Religion      0.007 

Catholic 20 55.0 20.0 15.0 10.0  

Traditional 234 31.2 52.1 10.7 6.0  

Other Christian 315 35.6 53.7 4.4 6.3  

Other 22 36.4 45.5 9.1 9.1  

Place of Death     <0.001 

Home 4029 35.6 48.5 9.0 6.9  
Hospital 1786 40.7 45.4 11.5 2.4  
On the way to the 

facility 

115 52.2 29.6 13.0 5.2 
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Variable Total (N) Communicable 

(%) 

Non-

communicable 

(%) 

External 

(%) 

Unknown 

(%)  

P-

value 

Other Health Facility 104 56.7 28.8 11.5 2.9 
 

Other 114 15.8 5.3 68.4 10.5  
Source: Navrongo HDSS (2012-2018). 

Table 5.5 shows the distribution of causes of mortality by year and season. The results indicated 

that the year of death significantly influenced the causes of mortality. Consistently, non-

communicable causes of death recorded the highest proportion of deaths, with the exception of the 

year 2018 when communicable diseases overtook non-communicable diseases (44.7 percent 

versus 35.7 percent). For instance, of the deaths that occurred in 2012, non-communicable 

mortality was more than half (55.7 percent), while communicable causes constituted 36.1 percent 

of the total. A similar trend was observed across the years.  

In contrast, it was noted that transport accident and injury deaths were highest (17.7 percent) in 

2016, while 2012 recorded the lowest proportion of transport accident and injury deaths (7.1 

percent). The highest number of deaths classified as undetermined was reported in 2017 (10.4 

percent). 

The month of death was not statistically significant concerning the cause of death. However, more 

than one-third of the communicable causes of death occurred between October and December. 

Conversely, more non-communicable causes of death occurred in March (51.8 percent). External 

causes of death were more common in January (14.9 percent), followed by May (12.6 percent) and 

August and September (10.4 percent). Again, there was no relationship between the season of 

death and the cause of death at the bivariate level of analysis. It was, however, observed that the 
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highest proportion of non-communicable causes of death occurred in the wet season (46.9 percent), 

while the proportion of communicable causes of death was higher in the dry season (38.6 percent). 

Table 5.5: Season and Causes of Mortality 

Variable Total (N) Communicable 

(%) 

Non-

communicable 

(%) 

External 

(%) 

Unknown 

(%)  

P-

value 

Year of Death     <0.001 

2012 1110 36.1 55.7 7.1 1.1  
2013 1112 36.2 54.8 8.5 0.5  
2014 682 40.8 43.1 12.2 4.0  
2015 947 37.6 42.2 10.5 9.7  
2016 769 31.9 42.3 17.7 8.2  
2017 904 36.9 40.7 11.9 10.4  
2018 628 44.7 35.7 11.6 8.0  

 Month of Death 
 

    0.046 

Jan 449 36.7 43.7 14.9 4.7  
Feb 483 37.1 46.6 11.6 4.8  
Mar 550 30.5 51.8 11.3 6.4  
Apr 523 35.2 45.9 11.9 7.1  
May 478 37.9 42.9 12.6 6.7  
Jun 470 36.0 47.0 11.5 5.5  
Jul 498 35.5 46.0 12.4 6.0  
Aug 530 36.2 47.9 10.4 5.5  
Sep 587 39.2 44.8 10.4 5.6  
Oct 575 43.1 46.3 6.3 4.3  
Nov 497 41.2 44.1 9.9 4.8  
Dec 512 39.1 45.9 9.4 5.7  

Season of Death 
 

    0.194 

Wet 2517 35.6 46.9 11.7 5.8  
Dry 3635 38.6 45.6 10.4 5.5  

Source: Navrongo HDSS (2012-2018). 

 Discussion of Chapter Results 

The chapter examined the broad and specific causes of mortality in the KNE and KNW districts 

from 2012 to 2018. It also discussed and presented the distribution of broad causes of mortality by 
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background characteristics. Furthermore, the association between broad causes of death and socio-

demographic background characteristics was examined at the bivariate level using the Pearson chi-

square independent test. The analysis generally indicated that the causes of mortality were 

significantly associated with the individual's age, sex, wealth status, marital status, educational 

level, religion, year of death, and the place where the death occurred (as shown in Tables 5.2 and 

5.3). The findings of the study confirmed the theoretical framework that suggested background 

characteristics significantly influenced causes of death.  

The results showed that the major causes of mortality in the study area from 2012 to 2017 remained 

non-communicable diseases (NCDs), followed by communicable diseases (CDs), and transport 

accidents and injuries. However, in 2018, communicable diseases were the leading causes of 

mortality. This was consistent with the epidemiological transition theory, which explains the shift 

in the burden of diseases associated with changing population age structures. Generally, the major 

burden of disease to households in the study was NCDs, contributing to 46.0 percent of premature 

mortality. Communicable diseases, on the other hand, were responsible for 37.4 percent of the 

total disease burden of mortality in the study area. About 11 percent of the deaths were due to road 

traffic accidents and injuries, while almost six (5.6) percent of the deaths were attributed to 

unknown causes. The results corroborated the WHO estimates of the leading causes of death in 

Ghana, which reported stroke as the number one cause of death in the country in 2019, with 56.5 

deaths per 100,000 population. Stroke represented a significant burden of NCDs, thus aligning 

with the results of the study. The study results were also similar to the WHO Africa report that 

estimated NCDs accounted for 43 percent of all-cause mortality in Ghana in 2022 (WHO Africa, 

2022). Data from the World Health Statistics also suggested that NCDs have overtaken CDs in the 

global burden of diseases. A factsheet produced by WHO in 2023 documented that 77 percent of 
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NCD deaths were reported in low- and middle-income countries (LMICs). This was evident as 

most of the deaths recorded in the study area were attributable to NCDs. An earlier study in Ghana 

by de-Graft Aikins et al. (2010) showed that stroke, hypertension, diabetes, and cancers were the 

major typologies of NCDs that accounted for increases in hospital admissions and mortality in the 

country. Again, the study results were comparable to those reported by Labrique et al. (2013) in 

Bangladesh. The authors observed that 48 percent of deaths reported among reproductive-age 

women in the country were attributable to NCDs, while the rest of the deaths were related to 

maternal causes (22 percent), infection (17 percent), injury (9 percent), and others (4 percent).   

Additionally, the data showed that external causes of mortality, such as transport accidents and 

injuries, self-harm, spirit child, assault, and others, were the third leading cause of premature 

mortality in the study area. In terms of specific causes of mortality, the results showed that 

cerebrovascular and cardiovascular diseases (13.0 percent), infectious and parasitic diseases (11.5 

percent), transport accidents and injuries (9.6 percent), and intestinal infectious and diarrheal 

diseases (7.5 percent) were the leading specific causes of death in the study area. These results 

were similar to a previous study by Meles et al. (2023) in southern Ethiopia, where the authors 

found that intestinal infectious diseases were the second leading cause of mortality. Additionally, 

the results were comparable to Bawah et al. (2014) in their study on road traffic mortalities in 

northern Ghana, which found that 18 percent of the deaths reported in the Kassena-Nankana 

districts in 2010 were due to injuries. My study found road transport accidents and injuries to be 

the third leading specific cause of mortality, accounting for about 10 percent of the deaths reported 

in the study area for the period of 2012 to 2018. Similar to the present results, Owusu et al. (2021) 

reported in 2018 that the Upper East Region had the highest road traffic accident mortality in 

Ghana. 
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My study identified infectious and parasitic diseases, intestinal infectious diseases and diarrheal 

diseases, acute respiratory infections, malaria, tuberculosis, and HIV/AIDS as the six leading 

communicable causes of mortality in the study area. Malaria remained endemic in the study area 

and was identified as the seventh leading specific cause of mortality. These findings were similar 

to those obtained by Narh-Bana et al. (2012) in Tanzania, as well as those of Bawah & Binka 

(2007) and Owusu et al. (2021) in Ghana. In Tanzania, Narh-Bana et al. reported that HIV/AIDS 

was the major cause of adult mortality. In my study, it was observed that about 3 percent of the 

deaths were attributable to HIV/AIDS. In Ghana, Owusu et al. (2021) reported that HIV/AIDS was 

one of the top ten causes of death in the country in 2017. Also similar to the current study, the 

Bawah & Binka study documented malaria as the leading cause of mortality among the study 

participants.  

The highest number of deaths recorded during the study period occurred among males rather than 

females. More than half (57.1 percent) of the deaths recorded were males, while females 

constituted 42.9 percent. The mortality differentials between males and females had already been 

reported in earlier studies (Awini et al., 2014; Goudge et al., 2009; Jacobsen et al., 2008; 

Obermeyer et al., 2010; Oti et al., 2014). For instance, Obermeyer et al.'s study, which covered 44 

countries, also found higher mortality among men in Ghana than women. Awini et al. found similar 

results among adult deaths in southern Ghana. In their study on non-communicable disease 

mortality among adults in Nairobi, Oti et al. (2014) reported similar trends, finding that of the total 

number of deaths recorded in the Nairobi Urban Health and Demographic Surveillance System 

(NUHDSS) from 2003 to 2011, 62 percent were males, while 38 percent were females. 

Studies (Crimmins et al., 2019; Jacobsen et al., 2008) attributed the sex mortality differential to 

biological, psychological, and social factors. The sex differences in mortality confirmed the gender 
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mortality paradox, which suggests that men have higher mortality than women (Avdic et al., 2019; 

Lego et al., 2019). Similarly, in Nigeria,  Olanrewaju et al. (2019) documented evidence suggesting 

that cultural and patriarchal norms create significant barriers to men's health, confirming the higher 

mortality among men in my study. Among Hispanic men, Valdez et al. (2018) provided similar 

sociocultural barriers that affect men's health. The authors pointed out that men often shy away 

from seeking treatment for ailments to protect their pride of self-control and self-reliance, fearing 

that seeking healthcare would be perceived as emasculating. In Ghana, evidence shows that male 

mortality is consistently higher than that of females across the administrative regions in the country 

(Ghana Statistical Service, 2010). 

Regarding sex and broad causes of mortality, the data showed that the majority of deaths due to 

NCDs and external causes were recorded among men. Conversely, the proportion of mortality 

resulting from communicable diseases was higher for females (40.3 percent) than for males (35.1 

percent). The sex differential in the causes of mortality had been documented by previous studies 

(Awini et al., 2014; Harris et al., 2006; Ministry of Health, 2012). For instance, according to a 

report by Ghana’s Ministry of Health, NCD mortality in the country in 2012 was higher among 

men (58 percent) than females. A study by Harris et al. (2006), published by the American 

Psychological Association, suggested that men engage in more risky behaviors than women. 

Therefore, it was not surprising that the results of my study indicated that men had higher mortality 

due to injury and accident-related causes than women. 

The distribution of mortality by age depicted an inverted U-shape, reflecting the age pattern of 

mortality in many developing countries, where mortality peaks in childhood, declines in youthful 

age groups, and picks up again at older ages (Chisumpa et al., 2019). About 10 percent of the 
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deaths occurred in infancy, while most deaths occurred after age 80 years. A similar pattern of 

mortality had been reported in previous studies (Anteneh et al., 2013; Koné et al., 2015). 

A higher proportion of the deaths was among people who were married, had no education, 

belonged to the least poor households, were farmers, and were affiliated with the Christian religion. 

Most broad causes of death occurred among individuals with no education. This was similar to an 

earlier study (Dalstra et al., 2005), which reported a higher prevalence of most diseases among 

people belonging to the lower education category. With regard to the year of death, a slightly 

higher proportion of deaths was recorded in 2012 and 2013, and most (65.5 percent) of the deaths 

recorded during this period occurred at the homes of the deceased. This contrasts with findings in 

more developed settings, where less than one-fifth (18.5 percent) of deaths in England and Wales 

occurred at home (Barclay & Arthur, 2008).  

However, the findings corroborated most works in Africa, which documented that dying at home 

was more prevalent in the region than at health facilities (Anteneh et al., 2013; Beng et al., 2009; 

Hansen et al., 2002). Similar to the current results, Anteneh et al. (2013) found the prevalence of 

dying at home in Ethiopia to be 71.3 percent. Similarly, high rates of deaths at home were reported 

in Mexico by Pivodic et al. (2015).  

Of the deaths at home, my study observed that almost half were due to NCD-related causes, while 

more than one-third (35.6 percent) were associated with CDs, and about 9 percent were a result of 

external causes of death. The place of death can be used as a proxy to measure healthcare 

accessibility, as it can be influenced by many factors. Gomes & Higginson (2006) identified factors 

associated with death at home, including sociodemographic characteristics, patient’s preferred 

place of death, hospital bed availability, hospital admissions, social support, healthcare policy, and 
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cultural factors. While my study could not pinpoint a specific reason for the high proportion of 

deaths at home, it is reasonable to attribute these deaths to a lack of access to healthcare facilities 

and other challenges associated with accessing healthcare in many developing settings, as 

documented by de-Graft Aikins, Addo, Offei, et al.(2012). Evidence suggests that most people in 

the Upper East Region, where the study was conducted, have difficulty accessing healthcare due 

to a limited number of specialists and few higher-level health facilities (Africa Renewal, 2017). 

Even where health facilities exist, they are not without challenges.  

The data showed that close to thirty percent (29.1 percent) of the deaths occurred at the hospital. 

Two possible reasons could account for the lower proportion of deaths recorded at the hospital 

compared to those that occurred at home. On one hand, challenges in healthcare accessibility might 

have served as a barrier to many people in high-risk and emergency situations. On the other hand, 

better emergency care in hospitals may have prevented more deaths than would have occurred in 

the community. The results of my study supported Owusu et al. (2021), which found that the Upper 

East Region had the second-highest (30.4 percent) rate of institutional deaths at health facilities in 

2018, after Greater Accra (30.8 percent). The results of my study contrasted with those of Barclay’s 

study in England and Wales, which reported a high proportion (58.3 percent) of deaths at hospitals. 

In France, Gisquet et al (2016) documented the proportion of hospital deaths at 60 percent. As 

previously stated, several factors can determine the place of death. It should also be noted that 

there were significant differences in the conditions that resulted in death and where the death 

occurred. Tan et al. (2019)  provided evidence supporting the link between the place of death and 

the conditions causing the death. It was observed that of the deaths occurring in hospitals, more 

than one-third (40.7 percent) were CD-related causes, and about 45 percent were NCD causes. 
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Most deaths that occurred on the way to the health facility (52.2 percent) and other health facilities 

besides hospitals (56.7 percent) were CD-related causes of mortality.  

The results of my study were similar to those reported in an earlier study by Melaku et al.(2014), 

which found tuberculosis (15.9 percent), cerebrovascular diseases (7.3 percent), and accidental 

falls (3.9 percent) as major specific causes of adult mortality. Additionally, the authors found that 

NCDs (36.4 percent), CDs (34.9 percent), and external causes (12.3 percent), in that order, were 

the major causes of adult mortality in northern Ethiopia. Similarly, my study found NCDs as the 

leading cause of death, followed by CDs and external causes, including transport accidents and 

injuries, maternal causes, tetanus, and low birth weight, among others. Also, the present results 

were similar to those reported by Fantahun et al. (2008) in Ethiopia, except that they reported 

higher figures for communicable causes (53 percent). Similar to my study, Fantahun et al. found 

that non-communicable mortality constituted 47 percent of the deaths in their study, compared to 

46.0 percent in the present study. 

Again, these results were similar to those noted by Bayray et al. (2017). Bayray et al. reported that 

NCDs (44.1 percent), CDs (29.2 percent), and external causes (4.2 percent), in that order, were the 

major causes of mortality in Ethiopia. These findings confirmed the general assertion that NCDs 

have overtaken CDs in many developing settings where CDs used to be the leading causes of death. 

However, the results in the current study were dissimilar to those found in rural Gambia by Jasseh 

et al. (2014). The authors found that communicable diseases were responsible for about half (49.9 

percent) of the deaths recorded from 1998 to 2007, with the most common infections being acute 

respiratory infections (ARI) (13.7 percent), malaria (12.9 percent), and pulmonary tuberculosis 

(10.2 percent). The present results also differed from those reported by Koné et al. (2015) from 
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the Taabo Demographic Surveillance System in Côte d’Ivoire. The authors noted that 

communicable diseases were the leading causes of mortality, accounting for 58.9 percent of the 

deaths, while the rest were attributable to NCDs (18.9 percent), trauma and injury (3.8 percent), 

and maternal and neonatal conditions (8.3 percent).  

Again, in contrast to the present results, Awini et al. (2014) found CDs as the major cause of 

mortality among adults in Southern Ghana, followed by NCDs. Similarly, the findings of this study 

contrasted with those reported by Meles et al. (2023). Meles et al. reported that CDs were the major 

causes of adult mortality in Ethiopia, with a cumulative burden of 49 percent of all deaths.  

From the analysis, it was observed that while the total burden of diseases in the study area declined 

over the years, the burden of NCDs had overtaken that of CDs during the period. The evidence 

suggested that households within the study area faced a double burden of NCDs and CDs, with 

other external causes contributing to premature mortality among the population. The evidence 

presented in this current study, where NCDs had overtaken CDs as causes of mortality, appeared 

somewhat different and unique in the African and many LMIC contexts, where CDs are still the 

leading causes of mortality (Jasseh et al., 2014; Koné et al., 2015; World Health Organization, 

2020). The results of the present study highlighted two important health policy issues. First, it 

confirmed the “protracted polarized framework,” which describes the double burden of diseases 

accompanying Ghana’s demographic and epidemiological transitions (Agyei-Mensah & De-Graft 

Aikins, 2010). This is because the trends and prevalence of NCD and CD burdens in the study area 

suggested that both diseases had co-existed for a long time in Ghana. Additionally, the trends in 

NCDs indicated that these are no longer emerging diseases in many poor and developing settings 

but an alarming epidemic (Ndubuisi, 2021). Secondly, the results contrasted with binary notions 

that categorized diseases as affecting either the wealthy or the poor (Singh & Singh, 2008). Given 
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the socioeconomic background of the setting where the study was conducted, it would be difficult 

to assert again that NCDs are diseases associated with the rich while communicable diseases are 

associated with the poor (Gwatkin et al., 1999). These findings suggested that more programmatic 

efforts are needed from the Disease Control Department of the Ghana Health Service while 

existing strategies and programs are strengthened to prevent and control NCDs in the study area, 

in particular, and the country in general.  

In summary, households in the KNEM and KNW districts bore a double burden of NCDs and CDs, 

with other external causes contributing to premature mortality, as shown in this chapter. The task 

in the next chapter is to understand the factors associated with the broad causes of mortality. This 

is important for resource targeting to reduce the burden of diseases.   
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CHAPTER SIX 

PROXIMATE DETERMINANTS OF MORTALITY 

 Introduction 

The chapter examines factors associated with mortality in the KNEM and KNW districts using a 

multinomial logistic regression. Demographic variables, including age and marital status, as well 

as socio-economic and socio-cultural variables, such as educational attainment, household wealth 

status, and religion, are examined to understand their influence or association with the risk of dying 

from CDs, NCDs, and external causes, including road traffic accidents and injuries. The analysis 

was restricted to these causes because they are currently the major public health concerns in Ghana. 

Additionally, the WHO generally categorizes causes of mortality under these major areas. The 

likelihood ratio chi-square test was used to test the association between independent variables and 

causes of mortality. In measuring the relationships between independent variables and the cause 

of mortality, the chi-square statistic with an alpha of 0.05 significance level, or a 95% confidence 

interval, was used. The regression results are shown in Tables 6.1 and 6.2. 

 Sociodemographic Factors Associated with Causes of Death in the KNE and KNW 

In a regression framework, the association between socio-demographic characteristics and causes 

of mortality was investigated. The assumption was that individual characteristics such as age, sex, 

marital status, educational attainment, occupation, and religion of affiliation directly influenced 

the risk of death from communicable, non-communicable, and external causes of mortality. In 

Chapter Five (bivariate results), these variables were found to be statistically significant with the 

causes of mortality in the study. Thus, in the first model, only these variables were included to 

understand their association with the causes of death. Table 6.1 presents the results of the 

multinomial logistic regression analysis. 
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The results showed that the overall model was a good fit. The Nagelkerke’s R² value (R² = 0.136) 

suggested that the socio-demographic variables explained approximately 14 percent of the 

variations in the causes of mortality, with a log-likelihood of 317.49. Additionally, the overall 

model was statistically significant at the 95% confidence interval. 

The results indicated that individuals aged 0 to 14 years were significantly less likely to die from 

non-communicable causes than communicable causes compared to those aged 75 years and above. 

For instance, people aged 0 to 14 years were 62 percent less likely to die from non-communicable 

causes than communicable causes compared to those aged 75 years and above (p<0.05). Although 

not statistically significant, those aged 15 to 44 years had an increased relative risk of dying from 

non-communicable causes than communicable causes by more than 17 percent compared to those 

who were 75 years or older. 

However, when comparing people who died from external causes to those who died from 

communicable causes, a different pattern was observed. The results showed that the relative risk 

ratio (RRR) of dying from external causes rather than communicable causes was significantly 

higher for people aged 0 to 14 years compared to those aged 75 years and above. For instance, 

compared to those aged 75 years and above, those aged 0 to 14 years were 1.40 times as likely to 

die from external causes than communicable causes (RRR = 1.40; p<0.05). 

Regarding sex, the results showed that males were 55 percent significantly less likely to have died 

from non-communicable causes than communicable causes compared to their female counterparts 

(RRR = 0.45; p<0.05). Although not statistically significant, a similar pattern was observed when 

comparing those who died from communicable causes to those who died from external causes. 
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Males had a lower relative risk of dying from external causes than communicable causes compared 

to females (RRR = 0.65; p<0.05). 

Marital status was significantly related to the cause of death. Individuals who were in a marital 

union were significantly 0.76 times more likely to have died from non-communicable causes than 

communicable causes compared to those who were formerly married (RRR = 1.76; p<0.05). The 

same pattern was observed when comparing those who died from external causes to communicable 

causes. Those who were in a marital union were 0.89 times significantly more likely to have died 

from external causes than communicable causes compared to those who were formerly married 

(RRR = 1.89; p<0.05). 

Being in trading was found to be statistically significant with the cause of death. It was observed 

that those who were traders were 59 percent significantly less likely to have died from non-

communicable causes than communicable causes compared to those who were engaged in other 

forms of occupation (RRR = 0.41; p<0.05). Similarly, students were found to have a 90 percent 

decreased relative risk of dying from non-communicable causes than communicable causes 

compared to those in other occupations (RRR= 0.10; p<0.05). Comparatively, a closer but 

contrasting pattern was observed when examining the risk of death from external and 

communicable causes. It was observed that farmers were 24 percent significantly less likely to 

have died from external causes than communicable causes compared to those in other occupations 

(RRR = 0.76; p<0.05). 

Compared to individuals with higher education, those with secondary education were 5.44 times 

significantly more likely to have died from non-communicable causes than communicable causes 

(RRR = 6.44; p<0.05). Similarly, those with secondary education were 63 percent significantly 
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more likely to have died from external causes than communicable causes compared to those with 

higher education (RRR = 6.44; p<0.05). 

Religion of affiliation was observed to affect the risk of dying from CDs and external causes. When 

comparing the risk of dying from external and communicable causes, individuals who belonged to 

the Christian religion were 55 percent significantly less likely to have died from external causes 

than communicable causes compared to those who belonged to the traditional religion (RRR = 

0.45; p<0.05). Although not statistically significant, individuals who belonged to the Christian 

religion were 37 percent less likely to have died from non-communicable causes than 

communicable causes compared to those who belonged to the traditional religion (RRR = 0.63; 

p<0.05).  

Table 6.1: Multinomial logistic regression of sociodemographic factors and causes of 

mortality 

Determinant Non-communicable vs. 

Communicable 

External vs.  

Communicable 
 

RRR (SE) 95% CI RRR (SE) 95% CI 

Age Group (ref:75+) 
    

0-14  0.38** (1.32) [0.19-0.81] 1.40*** (0.53) [0.49-3.98] 

15-44 1.17 (0.22) [0.76-1.81] 0.71 (0.42) [0.31-1.61] 

45-74 0.71 (0.32) [0.21-1.15] 0.71 (0.42) [0.31-1.61] 

Sex (ref: female) 
    

Male 0.45*** (0.75) [0.68-1.78] 0.65 (0.72) [0.23-1.54] 

Marital Status (ref: 

formerly in union) 

    

In Union 1.76*** (0.24) [1.09-2.83] 1.89*** (0.38) [0.89-3.99] 

Never in Union 1.20 (0.42) [1.10-2.13] 1.77 (0.02) [1.70-1.77] 
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Determinant Non-communicable vs. 

Communicable 

External vs.  

Communicable 

Occupation (ref: 

Other) 

    

Farmer 0.76 (0.21) [0.50-1.15] 0.76*** (0.37) [0.37-1.55] 

Trader 0.41*** (0.44) [0.17-0.96] 0.89 (0.55) [0.30-2.60] 

Government/Private 1.31 (0.95) [0.20-8.37] 0.87 (1.52) [0.04-2.77] 

Student 0.10*** (1.19) [0.01-0.99] 0.54 (1.32) [0.04-7.24] 

Education (ref: 

higher) 

    

No education 1.32 (1.31) [0.10-2.99] 0.59 (1.72) [0.02-7.24] 

Primary 1.28 (1.38) [1.08-3.29] 0.58 (1.80) [0.02-6.15] 

Secondary 6.44*** (1.57) [2.29-7.19] 1.63*** (1.96) [0.04-4.10] 

Religion (ref: 

Traditional) 

    

Christian 0.63 (0.22) [0.41-0.96] 0.45* (0.35) [0.23-0.91] 

log likelihood = 317.49               Pseudo R2 = 0.136  Prob>chi2 = 0.000 

***p<0.05     

RRR = Relative Risk Ratio             SE = Standard Error 

Source: Navrongo HDSS (2012-2018). 

 Determinants of mortality in the KNE and KNW 

Similar to the observations in Section 6.2, this section modelled all the independent and 

intermediate variables from the conceptual framework to understand their association with the 

causes of death. Table 6.2 presents the results of the multinomial logistic regression analysis of 

factors associated with mortality causes. The Nagelkerke’s R² value (R² = 0.189) suggested that 

the independent variables explained approximately 19 percent of the variations in the causes of 

mortality, with a log-likelihood of 786.660. Additionally, the overall model was a good fit and was 

statistically significant at the 95% confidence interval.  
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As in the first model in Section 6.2, the effect of age on mortality causes remained significant after 

including wealth status, year, place, and season of death in the model. Compared to individuals 

aged 75 years and above, those aged 15 to 44 years were 64 percent less likely to have died from 

non-communicable causes than communicable causes (RRR = 0.36; p =<0.05). Sex remained a 

significant factor; males were 1.23 times more likely to have died from non-communicable than 

communicable causes compared to females (RRR = 1.23; p < 0.05).  

In terms of socioeconomic status, deceased persons from the least poor households were 38 percent 

more likely to have died from non-communicable than communicable causes compared to those 

from very poor households (RRR = 1.38; p < 0.05). A similar trend was observed for external 

causes, with individuals from the least poor households being 49 percent more likely to have died 

from external causes than communicable causes compared to those from very poor households 

(RRR = 1.49; p < 0.05). Marital status also showed a significant association; married individuals 

were 68 percent more likely to have died from non-communicable than communicable causes 

compared to those formerly married (RRR = 1.68; p < 0.05).  

Although occupation was not statistically significant, government workers were 11 percent more 

likely to have died from non-communicable than communicable causes compared to other 

occupations (RRR = 1.11, SE = 0.99). Farmers were 32 percent less likely to have died from 

external than communicable causes compared to those in other occupations (RRR = 0.68; SE = 

0.39).  

Regarding education, those with secondary education were 5.04 times more likely to have died 

from non-communicable than communicable causes compared to those with higher education 

(RRR = 6.04; p < 0.05). Those with primary education were 4 percent less likely to die from non-
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communicable than communicable causes (RRR = 0.96, p < 0.05). The secondary education group 

was also 3.22 times more likely to have died from external causes compared to those with higher 

education (RRR = 3.22; p < 0.05). No significant relationship was found between having no 

education and the risk of dying from communicable, non-communicable, or external causes.  

Religious affiliation remained a significant factor. Christians were 41 percent less likely to have 

died from non-communicable than communicable causes compared to those practicing traditional 

religion (RRR = 0.59; p < 0.05). Christians were also 55 percent less likely to have died from 

external causes than communicable causes (RRR = 0.45; p < 0.05). The year of death did not 

significantly affect the cause of death when comparing communicable and non-communicable 

causes. However, for external versus communicable causes, dying in 2015 (RRR = 0.26; p < 0.05) 

and 2017 (RRR = 0.15; p < 0.05) significantly reduced the risk of death from external causes.  

Season of death was not a significant determinant, but place of death was. Deceased persons who 

died at home had a 47 percent reduced risk of dying from non-communicable compared to 

communicable causes (RRR = 0.53; p < 0.05), but dying at the hospital had no significant effect 

on this comparison. When comparing communicable and external causes, dying at home reduced 

the risk of external causes by 87 percent (RRR = 0.13; p < 0.05), and dying at the hospital reduced 

the risk by 83 percent compared to those who died elsewhere (RRR = 0.17; p < 0.05). 

Table 6.2: Multinomial logistic regression of sociodemographic factors and causes of 

mortality 

Determinant Non-communicable vs. 

Communicable 

External vs. Communicable 

 
RRR (SE) 95% CI RRR (SE) 95% CI 
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Determinant Non-communicable vs. 

Communicable 

External vs. Communicable 

Age Group (ref:75+) 
   

 
0-14  0.24 (0.23) [0.17-0.76] 0.34 (0.23) [0.20-0.76] 

15-44 0.36*** (0.38) [0.25-2.68] 1.18 (0.55) [0.40-3.44] 

45-74 1.07 (0.23) [0.68-3.78] 0.61 (0.44) [0.26-1.44] 

Sex (ref: female) 
   

 
Male 1.23*** (0.75) [0.68-1.78] 0.65 (0.72) [0.23-1.54] 

Socio Economic Status 

(ref: very poor) 

   

 
Least 1.38*** (0.20) [0.79-3.72] 1.49***  (0.43) [0.65-3.43] 

Poor 1.40 (0.28) [0.56-5.65] 1.81 (0.49) [0.69-4.77] 

Marital Status (ref: 

formerly in union) 

   

 
In Union 1.68*** (0.25) [1.03-2.73] 1.79 (0.40) [0.82-3.92] 

Never in Union 1.56 (0.53) [1.33-2.73] 2.16 (0.00) [2.10-4.17] 

Occupation (ref: Other) 
   

 
Farmer 0.76 (0.22) [0.49-1.17] 0.68 (0.39) [0.32-1.45] 

Trader 0.43 (0.46) [0.17-1.07] 0.64 (0.61) [0.20-2.12] 

Government/Private 1.11 (0.99) [0.16-7.75] 1.09 (1.57) [0.50-2.37] 

Student 0.11 (1.21) [0.01-1.14] 0.64 (1.28) [0.05-2.17] 

Education (ref: higher) 
   

 
No education 1.04 (1.39) [0.07-15.65] 0.91 (1.87) [0.02-3.05] 

Primary 0.96*** (1.46) [0.06-16.69] 0.95 (1.96) [0.20-2.10] 

Secondary 6.04*** (1.65) [0.24-15.05] 3.22*** (2.13) [0.05-4.17] 

Religion (ref: 

Traditional) 

   

 

    Christian 0.59*** (0.23) [0.37-0.92] 0.45*** (0.37) [0.22-0.94] 

Year of Death (ref: 2018)     

    2012 1.41 (0.40) [0.64-3.09] 0.64 (0.59) [0.20-2.02] 
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Determinant Non-communicable vs. 

Communicable 

External vs. Communicable 

    2013 1.31 (0.41) [0.59-2.89] 0.35 (0.68) [0.09-1.33] 

    2014 0.79 (0.45) [0.33-1.90] 0.61 (0.64) [0.18-2.14] 

    2015 0.74 (0.39) [0.34-1.59] 0.26*** (0.64) [0.07-0.90] 

    2016 1.01 (0.42) [0.44-2.32] 0.69 (0.63) [0.20-2.36] 

    2017 0.70 (0.39) [0.33-1.49] 0.15*** (0.67) [0.41-0.56] 

Season of Death (ref: 

Dry) 

   

 

    Wet 1.13 (0.20) [0.76-1.69] 1.19 (0.34) [0.62-2.31] 

Place of Death (ref: 

Other) 

   

 

    Home 0.53*** (0.73) [0.13-2.21] 0.13*** (0.79) [0.03-0.62] 

    Hospital 0.29 (0.74) [0.11-1.96] 0.17*** (0.80) [0.04-0.84] 

log likelihood = 882.49             Pseudo R2 = 0.189  Prob>chi2 = 0.000 

p<0.05     

RRR = Relative Risk Ratio             SE = Standard Error 

Source: Navrongo HDSS (2012-2018). 

 Discussion 

The chapter examined the determinants of broad causes of mortality in the KNE and KNW districts 

from 2012 to 2018. The social-ecological theory of health determinants posited that morbidity and 

mortality among populations were influenced by individual, interpersonal, organizational, social, 

environmental, political, and economic factors (McLeroy et al., 1988). Against this background, 

the study adopted a two-step approach to understand the factors associated with the causes of 

mortality in the study area.  

First, individual sociodemographic factors, including age, sex, marital status, occupation, 

education, and religion of affiliation, were modelled into a multinomial logistic regression model. 
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It was observed that all the variables were important determinants of causes of mortality, similar 

to the results obtained at the bivariate level of analysis. It was found that when compared to non-

communicable and communicable causes, being aged 0 to 14 years, male, married, a trader, and 

having secondary education were significantly related to the causes of death. On the other hand, 

when external causes were compared with communicable causes, being aged 0 to 14 years, male, 

married, a farmer, having secondary education, and being affiliated with the Christian religion 

were significantly related to the causes of death. This indicated that there were significant 

variations in the broad causes of death by an individual's sociodemographic and household 

characteristics. This finding was consistent with the social-ecological theory of health 

determinants, which suggested that individual-level factors directly impacted health outcomes. 

The second stage of the analysis involved adding economic, geographic, and seasonal factors into 

the multinomial logistic regression model, including household socioeconomic status, place of 

death, season of death, and year of death. The results showed that all the variables remained 

significant determinants of causes of mortality except occupation and season of death, which were 

consistently found not to be significant predictors at both the bivariate and multivariate levels of 

analysis. 

The results were similar to previous works (Awini et al., 2014; Dalal et al., 2011; Lozano et al., 

2012; Narh-Bana et al., 2012; Owusu et al., 2021; Tenkorang & Kuuire, 2015) conducted in 

different settings and contexts. In Tanzania, Narh-Bana et al. (2012) conducted a cause-specific 

analysis of adult mortality from 2003 to 2007 and found that age and socioeconomic status were 

significantly associated with causes of death. My study observed that while being 0 to 14 years old 

was significantly associated with non-communicable causes of death, such individuals had a 62 

percent reduced risk of dying from non-communicable causes compared to communicable causes 
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relative to those aged 75 years and above. The household socioeconomic status of deceased 

persons was also found to be associated with the cause of death. Deceased persons from the least 

poor socioeconomic households had a 38 percent increased risk of death from non-communicable 

causes compared to communicable causes relative to those from very poor households (RRR = 

1.38; p < 0.05). A similar association between age and causes of mortality was found among young 

adult and middle-aged populations in Ethiopia (Fantahun et al., 2008). Low economic status may 

expose individuals to poor nutrition, sanitation, and environmental conditions, which are risk 

factors associated with communicable disease causes. 

A study examining the determinants of non-communicable diseases among adult Ghanaians 

reported that age significantly influenced NCD prevalence, with older adults having an increased 

risk of these diseases (Boakye et al., 2023). My results were similar to the findings of that study. 

Additionally, my study observed a link between household economic or wealth status and the cause 

of death. A similar linkage was observed in more developed settings (Saydah et al., 2013; Soloway, 

2017). Soloway (2017) found higher mortality among people with low economic or wealth status 

compared to those with high economic or wealth status, with hazard ratios of 1.42 for men and 

1.34 for women. A similar pattern was observed in my study, where individuals from the least 

household economic or wealth status were 49 percent more likely to have died from external causes 

than communicable causes. Economic status often serves as insurance, offering protection when 

accessing healthcare. Healthcare costs could also be prohibitively expensive for those with low 

household economic status, potentially explaining the results observed in these studies and mine. 

The effect of household economic or wealth status on the cause of mortality, particularly for NCD 

and CD risk, could have significant implications for public health interventions targeting the poor. 
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The results of my study indicated that sex was an important determinant of the cause of death. It 

was observed that, in the absence of economic, geographic, and seasonal factors, males had a 55 

percent reduced risk of death from non-communicable causes compared to communicable causes 

(RRR = 0.45; p < 0.05). However, the proportion of males who died of NCDs was higher than that 

of females, highlighting the need for public health interventions targeting the male population to 

reduce NCDs. This finding was consistent with Awini et al.'s (2014) study in Ghana, which 

reported a higher risk of dying from NCDs for males than females. However, the direction of 

cause-specific mortality in the present analysis was altered when economic, geographic, and 

seasonal factors were included in the model, with males showing a 23 percent increased risk of 

death from non-communicable causes. The higher mortality rate of women from communicable 

diseases compared to men can be attributed to a combination of biological (immune system 

differences), social (cultural practices), economic (poverty), and healthcare-related factors (access 

and quality care).. These results were consistent with Boakye et al. (2023) in Ghana, although they 

found that females had a 1.32 times higher risk of death from NCDs. My findings also contrasted 

with an earlier study in Ethiopia (Fantahun et al., 2008), which did not find any significant 

relationship between cause-specific mortality and sex. 

Additionally, the data indicated that marital status influenced the cause of death. Compared to 

deceased persons who were formerly married, those who were married had an increased risk of 

dying from NCDs than CDs. Although not statistically significant, married individuals were also 

at a higher risk of dying from CDs than external causes relative to those who were formerly 

married. This finding contrasted with Kaplan & Kronick's (2006) study in the United States, which 

reported that married individuals were at lower risk of dying from communicable and external 
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causes of death. However, my study did not establish any link between marital status and cause of 

death when comparing external causes with CD causes. 

The results also showed that being a government worker was associated with the cause of death. 

The effect of occupation on cause-specific mortality, particularly NCD risk, could have important 

implications for public health interventions targeting workplaces. Workplace health screenings are 

often used as mechanisms for screening and treating individuals, and identifying high-risk 

occupations may help refocus health providers on promoting positive behaviors to reduce risk. 

Additionally, implementing award packages and incentives for employees to achieve specific 

health goals could enhance workplace interventions to reduce the CD and NCD burden. 

The findings of my study differed from those reported in previous studies (Karim et al., 2015; 

Kootbodien et al., 2018; Paglione et al., 2020). In South Africa, Kootbodien et al. (2018) found a 

relationship between occupation and the risk of tuberculosis mortality among agricultural workers 

in South Africa. In contrast, my results showed that farmers had a reduced risk of dying from 

external causes compared to communicable causes relative to other occupations. The link between 

job type and mortality risk has been established in various contexts (Paglione et al., 2020), 

highlighting how different jobs pose varying exposure risks. 

Moreover, my study suggested that educational level significantly predicted the cause of death, 

although the direction of the relationship was not straightforward. Having secondary education 

consistently predicted the cause of mortality. Compared to those with higher education, individuals 

with secondary education had a higher risk of death from NCDs than CDs (RRR = 6.04, p < 0.05), 

as well as a higher risk of death from external causes compared to CD causes. These findings align 

with existing literature that positions education as a key determinant of health outcomes (Beltrán-
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sánchez & Andrade, 2016; Dalstra et al., 2005; Sommer et al., 2015; WHO, 2020a). However, 

different levels of education present varied risks associated with dying from CD, NCD, or external 

causes. My results also aligned with findings from Murray et al. (2003), which reported an 

association between education level and disease risk, particularly cardiovascular diseases. 

Additionally, similar patterns were observed in Brazil, where adults with no education had higher 

levels of diabetes, hypertension, and heart disease compared to those with higher education 

(Beltrán-sánchez & Andrade, 2016).). However, my study did not find an association between 

communicable, NCD, and external causes of death among people without formal education. 

Many studies have documented the association between religion and health outcomes (Karim et 

al., 2015; Lloyd-Sherlock et al., 2017; Minicuci et al., 2014). My findings were consistent with 

these studies, showing that deceased persons affiliated with the Christian religion were 41 percent 

less likely to have died from NCDs compared to CDs relative to those affiliated with traditional 

religion (RRR = 0.59; p < 0.05). This could partly be due to religion influencing health-seeking 

behavior and treatment preferences.  

In Ghana, Badasu et al. (2018) showed how non-communicable diseases among children in the 

country were perceived based on belief systems. The notion that NCDs in children were caused by 

enemies, as observed by the authors, had serious implications for the NCD burden in the country. 

Similar to the present results, Karim et al. (2015) found a significant association between religious 

affiliation and the risk of chronic disease conditions in Ghana. The authors observed that 

individuals who belonged to the Christian religion were more likely to report having lung disease 

compared to those affiliated with other religions. Generally, religion provides some benefits to 

individuals, including defining norms of behaviour, providing social support, health practices, and 

psychosocial resources. These factors acted in various ways to shape and improve health status 
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and reduce the risk of mortality. In Mexico, an earlier study showed that religious participation 

reduced the risk of mortality for all causes of death (Hill et al., 2020). 

The results of my study contrasted with those reported in an earlier study in the United States (Idler 

et al., 2017). In that study, the authors found that religious affiliation had no statistical significance 

with the risk of mortality. My study results underscored the need for stakeholders in health to 

explore churches, schools, and other venues as potential avenues for health intervention programs, 

given the evidence that religious affiliation is an important social determinant of health outcomes. 

Evidence from other studies showed that members of religions that prescribed and proscribed 

health behaviors and practices strongly influenced health outcomes (George et al., 2002). 

Therefore, recognizing that religious affiliation influences the risk of disease infection is relevant 

for public health interventions aimed at reducing the disease burden in Ghana. 

In addition to the above factors, substantial literature has found an association between the season 

of the year and the risk of mortality (Burkart et al., 2011; Feinstein, 2002; Kynast-wolf et al., 

2005). However, the findings from my study lacked evidence to support the seasonality-mortality 

hypothesis. Consistently, the season of death was not found to be an important determinant of 

cause of death at both the bivariate and multivariate levels of analysis. Though not significant, 

when comparing deceased persons who died in the dry season to those who died in the wet season, 

the latter were at a higher risk of dying from non-communicable causes than communicable causes. 

This finding closely resembled those of previous studies (Burkart et al., 2011; Feinstein, 2002; 

Rau et al., 2017). The results were also similar but slightly contrasted with an earlier study in 

Burkina Faso (Kynast-Wolf et al., 2005). Similar to the findings of my study, Kynast-Wolf et al. 

found that mortality among children was higher towards the end of the rainy season, which the 

authors attributed to probable malaria infections, predominantly high during the rainy season. 
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Additionally, similar to my study, the authors found overall mortality to be higher in the dry season 

(November to May), which they attributed to possible infections from meningitis, more prevalent 

during the dry season. However, my study reported higher relative risk ratios for dying during the 

wet season. 

Finally, the data showed that deaths occurring at home were significantly associated with the cause 

of death. Compared to deceased persons who died in other locations, those who died at home (RRR 

= 0.53; p < 0.05) had a 47 percent reduced relative risk of dying from non-communicable causes 

than communicable causes. The association between the place of death and the conditions causing 

death has already been established in previous studies (Gomes & Higginson, 2006; Tan et al., 

2019). For instance, Gomes & Higginson (2006) documented from their study among terminally 

ill cancer patients that the location of death involved a network of factors, including patients’ low 

functional status, preference, home care, living with relatives, and extended family support. While 

these factors may not entirely apply to my study, they may partly explain the results. 

Transportation network challenges, limited access to health facilities, and financial issues could 

also be factors associated with place of death and risk of mortality. The results from my study 

highlighted the need to understand the factors influencing where deaths occur. Tan et al (2019) 

showed that dying at home was associated with being female and aged 85 years and older. 

Additionally, the authors noted that diabetes mellitus and cerebrovascular disease mortality were 

associated with a higher likelihood of home death compared to malignant neoplasm mortality. My 

study results indicated that non-communicable causes of death were less likely to occur at home, 

confirming previous findings. However, the results showed that a high proportion of NCD 

mortalities occurred at home, suggesting that efforts to reduce the health burden of diseases must 

extend beyond hospital settings to include home care, particularly for the elderly and chronically 
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ill patients, to improve their health status. The next chapter presents the impact of communicable 

and non-communicable diseases on longevity in the study area. 
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CHAPTER SEVEN 

IMPACT OF COMMUNICABLE AND NON-COMMUNICABLE DISEASES ON 

LONGEVITY 

 Introduction 

This chapter presents the impact of CDs and NCDs on longevity. To understand the different 

burdens that CDs and NCDs posed to households living in the study area, multiple and single 

decrement life table techniques are employed. The chapter, presents multiple and associated single 

decrement life tables for the general population. Additionally, multiple and associated single 

decrement life tables are presented for the broad causes of mortality in the KNEM and the KNW. 

The chapter also presents the age-specific causes of mortality. Separate life tables for males and 

females in the study districts are presented in Appendix I and II, respectively.  

 Life Expectancy 

 

Table 7.1 presents the overall life table showing the general mortality of the KNEM and KNW 

districts in 2016. In 2016, a total of 769 deaths were recorded. According to the results, the 

estimated overall crude mortality rate for the study area was 4.7 deaths per 1,000. The child 

mortality rate (4M1) in the study area during the period was estimated at 0.0040 per 1,000 child 

deaths. The probability of dying between ages 0–4 for those who survived to celebrate their first 

year of birth was 0.0158. The results showed an overall life expectancy of 67.8 years for the KNEM 

and KNW districts in 2016. The higher life expectancy in the Kassena Nankana East and West 

Districts compared to the national average in Ghana as of 2016 (63.5 years) (WHO, 2018), could 

be attributed to several factors unique to the area. 
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First, the Kassena Nankana Districts have been the focus of several health interventions, 

particularly through the Navrongo Health Research Centre (NHRC). These interventions, such as 

immunization programs, malaria control initiatives, maternal and child health services, and 

community-based health planning and services (CHPS), have significantly reduced mortality rates, 

especially among infants and young children, contributing to improved life expectancy. 

Additionally, compared to urban areas in Ghana, Kassena Nankana East and West Districts are 

largely rural and may have lower exposure to urban health risks such as pollution, traffic accidents, 

and lifestyle diseases (e.g., hypertension, diabetes). The rural setting may reduce exposure to these 

risk factors, contributing to better overall health and longevity. Also, the presence of health 

facilities and outreach services such as CHPS compounds has improved access to primary 

healthcare, leading to early detection and treatment of diseases. This has reduced preventable 

deaths and improved health outcomes, which positively impacts life expectancy. 

Moreover, the local diet, which is often rich in traditional and less processed foods, might 

contribute to better health outcomes. Additionally, active lifestyles due to agrarian practices could 

result in lower rates of lifestyle-related illnesses, which are common causes of death in other parts 

of the country. There has also been a consistent focus on disease prevention in the Kassena 

Nankana Districts, with high immunization coverage rates and active disease surveillance. This 

has contributed to lower incidences of communicable diseases, a key factor in improving life 

expectancy. Finally, the influence of ongoing research by NHRC has ensured that health policies 

and interventions are evidence-based and tailored to the community's needs, enhancing their 

effectiveness in reducing mortality rates and improving life expectancy. These combined factors 

create a more favourable health environment in Kassena Nankana East and West Districts, and 
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that could be responsible for the higher life expectancy compared to the national average in Ghana 

in 2016. 

Table 7.1 Overall life table showing general mortality 

Age  

group 

ALL 

Deaths 

Pop nmx nqx nPx ndx lx nLx Tx ex 

0-4 78 19,573 0.0040 0.0158 0.9842 1577 100000 395742 6782182 67.82 

5-9 29 19,353 0.0015 0.0075 0.9925 735 98423 487935 6386440 64.89 

10-14 8 19,283 0.0004 0.0021 0.9979 202 97688 486745 5898505 60.38 

15-19 10 17,779 0.0006 0.0028 0.9972 274 97486 484925 5411760 55.51 

20-24 14 14,948 0.0009 0.0047 0.9953 454 97212 481221 4926835 50.68 

25-29 25 11,710 0.0021 0.0106 0.9894 1027 96758 475824 4445614 45.95 

30-34 23 9,674 0.0024 0.0118 0.9882 1131 95731 469712 3969790 41.47 

35-39 22 7,866 0.0028 0.0139 0.9861 1314 94599 460630 3500078 37.00 

40-44 33 6,555 0.0050 0.0249 0.9751 2319 93286 448906 3039448 32.58 

45-49 36 6,817 0.0053 0.0261 0.9739 2371 90967 435283 2590541 28.48 

50-54 49 6,928 0.0071 0.0347 0.9653 3079 88596 417933 2155258 24.33 

55-59 55 5,953 0.0092 0.0452 0.9548 3861 85517 398372 1737325 20.32 

60-64 50 5,026 0.0099 0.0485 0.9515 3963 81656 372721 1338953 16.40 

65-69 70 4,143 0.0169 0.0811 0.9189 6297 77693 332887 966232 12.44 

70-74 97 3,351 0.0289 0.1350 0.8650 9636 71395 277918 633345 8.87 

75-79 78 1,755 0.0444 0.2000 0.8000 12352 61759 123519 355428 5.76 

80+ 92 1,651 0.0557 1.0000 0.0000 49408 49408 231909 231909 4.69 

Total 769 162,365 0.0047 - - - - - - - 

Source: Navrongo HDSS (2012-2018). 

 Impact of Communicable Causes of Death on Longevity 

Table 7.2 shows the multiple decrement life table for the population in the study districts. The 

results indicated that the crude mortality rate due to communicable diseases was about 1.4 deaths 

per 1,000. Assuming a cohort of 100,000 newborns in 2016 in the study area, it was estimated that 

18,171 of them would eventually die from communicable disease-related causes by the time they 

reached age 80 and above. In other words, about 18.2 percent of that cohort would eventually die 

from communicable causes by age 80. 

 

University of Ghana http://ugspace.ug.edu.gh



162 
 

Table 7.2 A multiple decrement life table for the KNE & KNW, 2016 

Age  

group 

ALL 

Deaths 

Pop CD 

Deaths  
nmx nqx nPx ndx lx nLx Tx ex nqx

CD ndx
CD lx

CD nMx
CD 

0-4 78 19,573 55 0.0040 0.0158 0.9842 1577 100000 395742 6782182 67.82 0.0028 280 18171 0.0028 

5-9 29 19,353 12 0.0015 0.0075 0.9925 735 98423 487935 6386440 64.89 0.0025 244 17890 0.0006 

10-14 8 19,283 4 0.0004 0.0021 0.9979 202 97688 486745 5898505 60.38 0.0010 101 17646 0.0002 

15-19 10 17,779 2 0.0006 0.0028 0.9972 274 97486 484925 5411760 55.51 0.0006 55 17545 0.0001 

20-24 14 14,948 2 0.0009 0.0047 0.9953 454 97212 481221 4926835 50.68 0.0007 65 17490 0.0001 

25-29 25 11,710 3 0.0021 0.0106 0.9894 1027 96758 475824 4445614 45.95 0.0013 124 17425 0.0003 

30-34 23 9,674 9 0.0024 0.0118 0.9882 1131 95731 469712 3969790 41.47 0.0046 444 17301 0.0009 

35-39 22 7,866 6 0.0028 0.0139 0.9861 1314 94599 460630 3500078 37.00 0.0038 360 16857 0.0008 

40-44 33 6,555 9 0.0050 0.0249 0.9751 2319 93286 448906 3039448 32.58 0.0068 638 16497 0.0014 

45-49 36 6,817 11 0.0053 0.0261 0.9739 2371 90967 435283 2590541 28.48 0.0080 731 15859 0.0016 

50-54 49 6,928 14 0.0071 0.0347 0.9653 3079 88596 417933 2155258 24.33 0.0101 891 15128 0.0020 

55-59 55 5,953 12 0.0092 0.0452 0.9548 3861 85517 398372 1737325 20.32 0.0100 858 14237 0.0020 

60-64 50 5,026 9 0.0099 0.0485 0.9515 3963 81656 372721 1338953 16.40 0.0089 728 13380 0.0018 

65-69 70 4,143 16 0.0169 0.0811 0.9189 6297 77693 332887 966232 12.44 0.0191 1486 12652 0.0039 

70-74 97 3,351 30 0.0289 0.1350 0.8650 9636 71395 277918 633345 8.87 0.0438 3126 11166 0.0090 

75-79 78 1,755 27 0.0444 0.2000 0.8000 12352 61759 123519 355428 5.76 0.0741 4575 8040 0.0154 

80+ 92 1,651 24 0.0557 1.0000 0.0000 49408 49408 231909 231909 4.69 0.0701 3465 3465 0.0145 

Total 769 162,365 245 0.0047 - - - - - - - - 18171 - - 

 Source: Navrongo HDSS (2012-2018). 

CD = Communicable causes of death 

Pop = Population.  

nmx   = Mortality rate for people in age group x to x + n.  

nqx = Probability of dying between ages x and x + n.  

npx = Probability of surviving between ages x and x + n.  
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lx = Number surviving at each age.  

ndx = Number of deaths between ages x and x + n.  

nLx = Person-years lived between ages x and x + n.  

Tx = Person-years lived beyond age x.  

ex = Life expectancy at age x 
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Figure 7.1 presents the age patterns of mortality for overall causes and communicable causes of 

death. The results showed that communicable causes of mortality tended to mimic the overall 

mortality pattern. Generally, mortality was higher at younger and older ages, a characteristic seen 

in many developing countries where poor environmental conditions and infections tend to increase 

mortality in these age groups. It was observed that at early ages between 0-4, both all-cause 

mortality and communicable disease mortality were high but declined steadily after ages 5-9 years. 

This trend remained stable until after ages 20-24 years when all-cause mortality began to diverge 

from the communicable disease mortality curve. Both mortality curves peaked after ages 60-64 

years; however, the all-cause mortality curve continued to shift away from the communicable 

disease mortality curve. This implied that causes other than communicable diseases also 

contributed significantly to the burden of mortality in the study area during the period. 

Figure 7.1 Age-specific cause mortality pattern, KNE & KNW, 2016 

Source: Navrongo HDSS (2012-2018). 
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After understanding the age-specific mortality patterns by communicable and overall mortality, 

the next goal was to estimate the impact of communicable causes of death. Cause-deleted life 

tables, also known as cause-elimination life tables, are demographic techniques often used to 

estimate the impact of eliminating a specific cause of death on life expectancy. This method 

provided an understanding of the contribution that a particular cause of death made to the overall 

mortality in the study area. Table 7.3 presented the potential gains in life expectancy for KNEM 

and KNW if epidemics of infectious diseases such as tuberculosis, malaria, hepatitis, and other 

infection-related diseases were reduced to non-public health significance or eliminated from the 

area. The results showed that if communicable diseases were eliminated in this population, life 

expectancy would have increased by 5.2 years, from 67.8 to 73.0 years.  
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Table 7.3 Associated single-decrement life table for causes of death other than infectious causes of death 

Age  group lx nPx R-CD P-
CD lx

-CD nqx-
CD ndx

-CD nqx / nqx
-CD nmx

-CD nLx
-CD Tx

-CD ex
-CD 

0-4 100000 0.9842 0.2949 0.9870 100000 0.0130 1297 1.184 0.0012 397407 7303099 73.0 

5-9 98423 0.9925 0.5862 0.9950 98703 0.0050 492 1.496 0.0009 492286 6905693 70.0 

10-14 97688 0.9979 0.5000 0.9990 98211 0.0010 102 2.001 0.0002 490801 6413407 65.3 

15-19 97486 0.9972 0.8000 0.9978 98109 0.0022 220 1.111 0.0005 489996 5922606 60.4 

20-24 97212 0.9953 0.8571 0.9960 97889 0.0040 392 1.077 0.0010 488465 5432610 55.5 

25-29 96758 0.9894 0.8800 0.9907 97497 0.0093 910 1.137 0.0023 485209 4944145 50.7 

30-34 95731 0.9882 0.6087 0.9928 96587 0.0072 693 1.647 0.0018 481201 4458936 46.2 

35-39 94599 0.9861 0.7273 0.9899 95894 0.0101 967 1.378 0.0024 477051 3977735 41.5 

40-44 93286 0.9751 0.7273 0.9820 94927 0.0180 1710 1.380 0.0035 470359 3500684 36.9 

45-49 90967 0.9739 0.6944 0.9820 93217 0.0180 1680 1.446 0.0036 461882 3030325 32.5 

50-54 88596 0.9653 0.7143 0.9753 91536 0.0247 2261 1.407 0.0059 452030 2568443 28.1 

55-59 85517 0.9548 0.7818 0.9649 89276 0.0351 3136 1.256 0.0086 438539 2116413 23.7 

60-64 81656 0.9515 0.8200 0.9604 86140 0.0396 3413 1.225 0.0099 422168 1677874 19.5 

65-69 77693 0.9189 0.7714 0.9381 82727 0.0619 5123 1.261 0.0161 400827 1255706 15.2 

70-74 71395 0.8650 0.6907 0.9088 77604 0.0912 7076 1.435 0.0382 370328 854879 11.0 

75-79 61759 0.8000 0.6538 0.8741 70528 0.1259 8881 1.556 0.0309 330435 484551 6.9 

80+ 49408 0.0000 0.7391 0.0701 61646 0.9299 57323 1.000 0.0004 154116 154116 2.5 
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 R-CD = the proportion of death due to all causes other than communicable causes. 

nmx   = Mortality rate for people in age group x to x + n.  

nqx = Probability of dying between ages x and x + n.  

npx = Probability of surviving between ages x and x + n.  

lx = Number surviving at each age.  

ndx = Number of deaths between ages x and x + n.  

nLx = Person-years lived between ages x and x + n.  

Tx = Person-years lived beyond age x.  

ex = Life expectancy at age x.
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Figure 7.2 shows the comparison of estimated life expectancy for various age groups for all-cause 

mortality and without communicable causes for the Kassena-Nankana East and West Districts, 

Ghana. The life expectancy for the combined causes of mortality was compared with the 

corresponding life expectancy after isolating deaths related to communicable causes. The results 

showed higher gains in life expectancy among the younger ages when communicable diseases 

were eliminated, compared to their counterparts in the older ages. This was likely not coincidental. 

Generally, averting infectious diseases increases the probability of surviving through the young 

ages, where infections contribute significantly to childhood mortality, particularly in low-income 

settings. 

Figure 7.2 Estimated life expectancy for various age groups for all-cause mortality and 

without communicable disease for the Kassena-Nankana East and West District, Ghana 
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Figure 7.3 shows the number of individuals surviving to each age (lx) for both all-cause mortality 

and without communicable diseases in the Kassena-Nankana East and West Districts, Ghana. The 

results indicated that if communicable diseases were eliminated as causes of death due to a major 

intervention, survival would have increased at almost every age (see also Table 7.3). 

Figure 7.3 Estimated proportion of individuals surviving to each age with and without 

communicable diseases 

Source: Navrongo HDSS (2012-2018). 
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understand how many years would be added to life expectancy in the absence of NCDs in the study 

area. In 2016, out of the 769 deaths recorded, about forty-two percent were attributable to NCD 

causes.  

Table 7.4 presents the multiple decrement life table for the KNE and KNW districts in 2016. The 

results indicated that assuming a cohort of 100,000 newborns in 2016 in the study area, it was 

estimated that 29,972 of them would eventually die of NCD-related causes by the time they 

reached age 80 years and above. This meant that about 30 percent of that cohort would eventually 

die of non-communicable diseases by age 80
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Table 7.4 A multiple decrement life table for the KNE & KNW, 2016 

Age  

group 

ALL 

Deaths 

Pop NCDDeaths nmx nqx npx ndx lx nLx Tx ex nqx
NCD ndx

NCD lx
NCD nmx

NCD 

0-4 78 19,573 11 0.0040 0.0158 0.9842 1577 100000 395742 6782182 67.8 0.0006 56 29972 0.0006 

5-9 29 19,353 5 0.0015 0.0075 0.9925 735 98423 487935 6386440 64.9 0.0010 102 29916 0.0003 

10-14 8 19,283 3 0.0004 0.0021 0.9979 202 97688 486745 5898505 60.4 0.0008 76 29814 0.0002 

15-19 10 17,779 1 0.0006 0.0028 0.9972 274 97486 484925 5411760 55.5 0.0003 27 29738 0.0001 

20-24 14 14,948 4 0.0009 0.0047 0.9953 454 97212 481221 4926835 50.7 0.0013 130 29711 0.0003 

25-29 25 11,710 7 0.0021 0.0106 0.9894 1027 96758 475824 4445614 45.9 0.0030 289 29581 0.0006 

30-34 23 9,674 7 0.0024 0.0118 0.9882 1131 95731 469712 3969790 41.5 0.0036 346 29292 0.0007 

35-39 22 7,866 9 0.0028 0.0139 0.9861 1314 94599 460630 3500078 37.0 0.0057 540 28946 0.0011 

40-44 33 6,555 17 0.0050 0.0249 0.9751 2319 93286 448906 3039448 32.6 0.0129 1202 28407 0.0026 

45-49 36 6,817 15 0.0053 0.0261 0.9739 2371 90967 435283 2590541 28.5 0.0109 995 27205 0.0022 

50-54 49 6,928 24 0.0071 0.0347 0.9653 3079 88596 417933 2155258 24.3 0.0172 1521 26210 0.0035 

55-59 55 5,953 29 0.0092 0.0452 0.9548 3861 85517 398372 1737325 20.3 0.0241 2058 24688 0.0049 

60-64 50 5,026 31 0.0099 0.0485 0.9515 3963 81656 372721 1338953 16.4 0.0304 2480 22630 0.0062 

65-69 70 4,143 41 0.0169 0.0811 0.9189 6297 77693 332887 966232 12.4 0.0483 3752 20150 0.0099 

70-74 97 3,351 43 0.0289 0.1350 0.8650 9636 71395 277918 633345 8.9 0.0622 4438 16399 0.0128 

75-79 78 1,755 37 0.0444 0.2000 0.8000 12352 61759 123519 355428 5.8 0.1001 6184 11960 0.0211 

80+ 92 1,651 41 0.0557 1.0000 0.0000 49408 49408 231909 231909 4.7 0.1169 5776 5776 0.0248 

Total 769 162365 325 0.0047 - - - - - - - - 29972 
  

Source: Navrongo HDSS (2012-2018).    NCD = Non-communicable  causes of death 
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Figure 7.4 presents the age patterns of mortality for overall and NCD causes of death. According 

to the results, NCD mortality tended to mimic the pattern of overall mortality. However, NCD 

mortality was lower at younger ages compared to older ages. This was expected because evidence 

suggests that older people suffer more from NCDs than younger age groups. It was observed that 

at the early age groups between 0-4 years, overall mortality and NCD mortality were low but began 

to peak after ages 60-64 years. It must be noted, however, that, similar to the behaviour of the 

communicable disease mortality curve noted earlier, the all-cause mortality curve continued to 

peak above the NCD mortality curve. Again, this suggested that causes other than NCDs were 

significant contributors to the mortality burden in the study area. 

Figure 7.4 Age specific cause of mortality 

Source: Navrongo HDSS (2012-2018). 
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expectancy for the area was then estimated under the assumption that NCDs were eliminated from 

the population. Table 7.5 presents the associated single-decrement life table for causes of death 

other than NCD causes. The results showed that if NCDs were to be reduced to non-public health 

importance in this population, life expectancy would have increased by 6.7 years, from 67.8 to 

74.5 years. 
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Table 7.5 Associated single-decrement life table for causes of death other than NCD causes of death 

Age  

group 

lx npx R-NCD p-NCD lx
-NCD nqx

-NCD ndx
-NCD nqx / 

nqx
-

NCD 

nMx
-

NCD 
nLx

-NCD Tx
-NCD ex

-NCD 

0-4 100000 0.9842 0.8590 0.9848 100000 0.0152 1521 1.037 0.0034 396958 7454713 74.5 

5-9 98423 0.9925 0.8276 0.9936 98479 0.0064 633 1.161 0.0012 490812 7057755 71.7 

10-14 97688 0.9979 0.6250 0.9987 97846 0.0013 127 1.601 0.0003 488912 6566943 67.1 

15-19 97486 0.9972 0.9000 0.9975 97719 0.0025 247 1.111 0.0005 487978 6078031 62.2 

20-24 97212 0.9953 0.7143 0.9967 97472 0.0033 325 1.401 0.0007 486548 5590053 57.4 

25-29 96758 0.9894 0.7200 0.9924 97147 0.0076 742 1.391 0.0015 483881 5103505 52.5 

30-34 95731 0.9882 0.6957 0.9918 96405 0.0082 791 1.440 0.0017 480050 4619624 47.9 

35-39 94599 0.9861 0.5909 0.9918 95614 0.0082 782 1.697 0.0017 476116 4139574 43.3 

40-44 93286 0.9751 0.4848 0.9880 94832 0.0120 1136 2.076 0.0024 471321 3663458 38.6 

45-49 90967 0.9739 0.5833 0.9849 93696 0.0151 1417 1.724 0.0031 464940 3192137 34.1 

50-54 88596 0.9653 0.5102 0.9824 92280 0.0176 1622 1.977 0.0036 457344 2727197 29.6 

55-59 85517 0.9548 0.4727 0.9789 90658 0.0211 1912 2.141 0.0044 448510 2269853 25.0 

60-64 81656 0.9515 0.3800 0.9818 88746 0.0182 1612 2.672 0.0038 439700 1821343 20.5 

65-69 77693 0.9189 0.4143 0.9672 87134 0.0328 2855 2.474 0.0070 428532 1381643 15.9 

70-74 71395 0.8650 0.5567 0.9272 84279 0.0728 6136 1.854 0.0161 406055 953111 11.3 

75-79 61759 0.8000 0.5256 0.9001 78143 0.0999 7804 2.003 0.0234 371207 547056 7.0 

80+ 49408 0.0000 0.5543 0.0000 70340 1.0000 70340 1.000 0.0309 175849 175849 2.5 

Source: Navrongo HDSS (2012-2018).   R-NCD = the proportion of death due to all causes other than non-communicable disease causes of death 
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Figure 7.5 displays the estimated life expectancy for overall mortality and the corresponding life 

expectancy without NCDs for each age group. The life expectancy for the combined causes of 

mortality was compared with the corresponding life expectancy after isolating deaths related to 

NCD causes. The results also showed an increase in life expectancy at every age if NCDs were 

eliminated as a result of a major health intervention. 

 

Figure 7.5 Comparison of estimated life expectancy for each age group without non-

communicable diseases, Kassena-Nankana East and West District, Ghana 

 

Source: Navrongo HDSS (2012-2018). 
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communicable diseases were eliminated or reduced as a major cause of death due to major public 

health interventions, survival would have increased at almost every age (see also Table 7.5). 

Figure 7.6 Estimated proportion of individuals surviving to each age with and without non-

communicable diseases 

Source: Navrongo HDSS (2012-2018). 
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These deaths were represented by age in a life table, as displayed in Table 7.6. The results indicated 

that assuming a cohort of 100,000 newborns in 2016 in the study area, it was estimated that 9,673 

of them might eventually die from other external-related causes by the time they reached age 80 

years and above. This meant that about 10 percent of that cohort might eventually die from external 

causes by age 80. 
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Table 7.6 A multiple decrement life table for the KNE & KNW, 2016 

Age  

group 

ALL 

Deaths 

Pop External 

causes 
nmx nqx nPx ndx lx nLx Tx ex nqx

Ex ndx
Ex lx

Ex nmx
Ex 

0-4 78 19,573 4 0.0040 0.0158 0.9842 1577 100000 395742 6782182 67.82 0.0002 20 9673 0.0002 

5-9 29 19,353 11 0.0015 0.0075 0.9925 735 98423 487935 6386440 64.89 0.0023 223 9652 0.0006 

10-14 8 19,283 1 0.0004 0.0021 0.9979 202 97688 486745 5898505 60.38 0.0003 25 9429 0.0001 

15-19 10 17,779 7 0.0006 0.0028 0.9972 274 97486 484925 5411760 55.51 0.0020 192 9404 0.0004 

20-24 14 14,948 8 0.0009 0.0047 0.9953 454 97212 481221 4926835 50.68 0.0027 260 9212 0.0005 

25-29 25 11,710 15 0.0021 0.0106 0.9894 1027 96758 475824 4445614 45.95 0.0064 618 8952 0.0013 

30-34 23 9,674 5 0.0024 0.0118 0.9882 1131 95731 469712 3969790 41.47 0.0026 247 8334 0.0005 

35-39 22 7,866 4 0.0028 0.0139 0.9861 1314 94599 460630 3500078 37.00 0.0025 240 8087 0.0005 

40-44 33 6,555 7 0.0050 0.0249 0.9751 2319 93286 448906 3039448 32.58 0.0053 497 7847 0.0011 

45-49 36 6,817 9 0.0053 0.0261 0.9739 2371 90967 435283 2590541 28.48 0.0066 599 7350 0.0013 

50-54 49 6,928 10 0.0071 0.0347 0.9653 3079 88596 417933 2155258 24.33 0.0072 637 6752 0.0014 

55-59 55 5,953 12 0.0092 0.0452 0.9548 3861 85517 398372 1737325 20.32 0.0100 858 6115 0.0020 

60-64 50 5,026 5 0.0099 0.0485 0.9515 3963 81656 372721 1338953 16.40 0.0050 405 5257 0.0010 

65-69 70 4,143 8 0.0169 0.0811 0.9189 6297 77693 332887 966232 12.44 0.0096 747 4852 0.0019 

70-74 97 3,351 12 0.0289 0.1350 0.8650 9636 71395 277918 633345 8.87 0.0177 1267 4105 0.0036 

75-79 78 1,755 7 0.0444 0.2000 0.8000 12352 61759 123519 355428 5.76 0.0197 1220 2838 0.0040 

80+ 92 1,651 11 0.0557 1.0000 0.0000 49408 49408 231909 231909 4.69 0.0328 1619 1619 0.0067 

Total 769 162365 136 0.0047 - - - - - - - - 9673 - - 

Source: Navrongo HDSS (2012-2018).            Ex = External causes of death 
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Figure 7.5 displays the age patterns of mortality for the overall causes and external causes of death. 

The external cause of the mortality curve deviated from that of the overall mortality curve. At the 

initial stage (childhood), overall mortality was high while external cause mortality was lower. 

After five years, overall mortality began to decline and remained stable, similar to the case of the 

external cause of death curve. Both curves remained the same until after age 35 years when the 

overall mortality curve peaked and became higher than the external cause of mortality curve. It 

could be observed that external cause mortality was low in the younger age groups but began to 

peak after the age group of 30-34 years. Again, the all-cause mortality curve continued to peak 

above the external cause mortality curve, indicating the contribution of other causes of mortality 

beyond external causes.  

Figure 7.7 Age Patterns of Mortality 

Source: Navrongo HDSS (2012-2018). 
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Again, to estimate the impact that external causes had on longevity in the study area, all deaths 

attributable to external causes were isolated from all-cause mortality. The life expectancy for the 

area was then estimated under the assumption that a major public health intervention was 

implemented and external causes were eliminated as a significant cause of death from this 

population. Table 7.7 presents the associated single-decrement life table for causes of death other 

than external causes. The results showed that if external causes had been eliminated in this 

population, life expectancy would have increased by 2.1 years, from 67.8 to 69.9 years.  

 

 

 

University of Ghana http://ugspace.ug.edu.gh



181 
 

Table 7.7 Associated single-decrement life table for causes of death other than external causes of death 

Age  

group 

lx npx R-Ex p-Ex lx
-Ex nqx

-Ex ndx
-Ex nqx / 

nqx
-Ex 

nmx
-Ex nLx

-Ex Tx
-Ex ex

-Ex 

0-4 100000 0.9842 0.8974 0.9844 100000 0.0156 1557 1.027 0.0038 395864 6991930 69.9 

5-9 98423 0.9925 0.6207 0.9948 98443 0.0052 511 1.437 0.0009 490495 6596066 67.0 

10-14 97688 0.9979 0.8750 0.9982 97932 0.0018 178 1.143 0.0004 489011 6105571 62.3 

15-19 97486 0.9972 0.2000 0.9992 97754 0.0008 82 5.006 0.0002 488078 5616561 57.5 

20-24 97212 0.9953 0.3571 0.9980 97672 0.0020 195 2.804 0.0004 486841 5128482 52.5 

25-29 96758 0.9894 0.4000 0.9958 97477 0.0042 413 2.508 0.0009 484111 4641641 47.6 

30-34 95731 0.9882 0.7826 0.9908 97064 0.0092 897 1.279 0.0019 480352 4157530 42.8 

35-39 94599 0.9861 0.8182 0.9887 96168 0.0113 1091 1.224 0.0023 473467 3677178 38.2 

40-44 93286 0.9751 0.7879 0.9805 95076 0.0195 1857 1.273 0.0040 466199 3203711 33.7 

45-49 90967 0.9739 0.7500 0.9805 93219 0.0195 1816 1.338 0.0040 455259 2737512 29.4 

50-54 88596 0.9653 0.7959 0.9724 91403 0.0276 2519 1.261 0.0056 442914 2282253 25.0 

55-59 85517 0.9548 0.7818 0.9649 88884 0.0351 3122 1.286 0.0072 427274 1839339 20.7 

60-64 81656 0.9515 0.9000 0.9564 85762 0.0436 3737 1.114 0.0090 404818 1412065 16.5 

65-69 77693 0.9189 0.8857 0.9286 82025 0.0714 5861 1.134 0.0150 373156 1007247 12.3 

70-74 71395 0.8650 0.8763 0.8828 76165 0.1172 8928 1.151 0.0254 328205 634091 8.3 

75-79 61759 0.8000 0.9103 0.8197 67237 0.1803 12120 1.110 0.0405 168092 305885 4.5 

80+ 49408 0.0000 0.8804 0.0000 55117 1.0000 55117 1.000 0.0491 137793 137793 2.5 

Source: Navrongo HDSS (2012-2018).                      R-Ex = the proportion of death due to all causes other than external causes. 
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Figure 7.8 displays the estimated life expectancy for overall mortality and the corresponding life 

expectancy without external causes for each age group. The life expectancy for the combined 

causes of mortality was compared with the corresponding life expectancy after separating deaths 

related to external causes. The results showed probable gains in life expectancy, particularly 

among the younger and middle age groups, when external causes of death were hypothetically 

eliminated. Generally, averting external causes of death had marginal gains in life expectancy and 

improved the probability of surviving. 

Figure 7.8 Comparison of estimated life expectancy for each age group without external 

causes, Kassena-Nankana East and West District, Ghana 

 

Source: Navrongo HDSS (2012-2018). 
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Figure 7.9 displays the estimated number of survivors to each age (lx) with and without external 

causes of mortality in the study area. The result showed that if external causes were hypothetically 

eliminated as causes of death due to a major intervention, survival would have increased at almost 

every age (see also Table 7.7). 

Figure 7.9 Estimated proportion of individuals surviving to each age with and without 

external causes of mortality  

Source: Navrongo HDSS (2012-2018). 

 

 

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

100000

P
ro

p
o
rt

io
n

Age

All causes Without external causes

University of Ghana http://ugspace.ug.edu.gh



184 
 

 Discussion  

This chapter demonstrated the impact and burden of the diseases that caused mortality in the 

Kassena-Nankana East and West Districts in the Upper East Region of Ghana. One of the critical 

goals of the United Nations Sustainable Development Goals was Goal 3, which aimed to ensure 

healthy lives and promote well-being for all at all ages. Some of the targets of this goal included 

fighting communicable diseases, reducing NCD mortalities, and reducing global deaths and 

injuries from road traffic accidents. This chapter adopted three main assumptions and scenarios to 

examine their impact on achieving the SDG targets.  

The first scenario assumed that if infectious or communicable diseases such as malaria, 

tuberculosis, hepatitis, HIV/AIDS, and other communicable diseases were hypothetically 

eliminated from the population in line with target 3.3 of the SDGs, how would it translate into 

improved longevity? Based on this assumption, I modelled the effect of eliminating or reducing 

deaths attributable to communicable diseases in the study area in 2016 and then estimated the 

resultant effect on life expectancy. In the second scenario, it was assumed that a major public 

health intervention was put in place and NCDs were reduced to a non-public health significance 

or eradicated from this population, as targeted in SDG target 3.4. Thus, all deaths attributable to 

NCDs were modelled to be eliminated, and the life expectancy for this population was estimated. 

Finally, it was assumed that SDG target 3.6 was achieved and all deaths attributable to injuries, 

self-harm, accidents, and other external causes were reduced to the point of non-public health 

significance. Again, I modelled their impact using the associated single-decrement life table 

procedure, estimating life expectancy in the absence of external causes of death. 

Generally, the results showed that the different causes of death posed varying intensities of burden 

to households in the study area. It was also noted that the burden posed by the diseases varied 
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among demographic age groups. It was observed that NCD mortality presented the greatest burden 

to households compared to other causes of death. It was observed that eliminating the different 

causes of death contributed to potential gains in life expectancy. However, the magnitude of gains 

in life expectancy in the absence of a particular cause of death varied from one cause to another. 

Additionally, the gains in life expectancy varied among the age groups assuming the causes of 

death were reduced to non-public health importance.  These findings were consistent with earlier 

studies that observed similar age variations in mortality (Aksan & Chakraborty, 2023). The authors 

noted that changes in life expectancy did not lead to the same magnitude of change in mortality 

rates across all ages. The results of my study mirrored the third stage of the Epidemiological 

Transition Theory (ETT), where NCDs emerged as the leading cause of mortality as a result of 

ageing and changing lifestyle factors (Omran, 1971).  

It is important to point out here that while the ETT indicated that communicable diseases are 

usually increasingly replaced by NCDs at this stage of the transition, the epidemiological transition 

in the study area depicted a semblance of a polarized model where both communicable and non-

communicable diseases represented a double burden of disease. 

The findings in my study were consistent with earlier studies (Bawah & Binka, 2007; Canudas-

romo et al., 2014)  conducted to estimate the impact of diseases on life expectancy. Bawah and 

Binka, for example, estimated that the elimination of malaria in northern Ghana would result in an 

additional six years of population life expectancy. This was to be expected because eliminating 

malaria implied that more lives would be saved and premature mortality due to malaria would 

significantly decline. In my study, it was observed that the proportion of people surviving at each 

age increased as the causes of death were modelled to be eliminated from the population. My study 

found that if NCDs were to be hypothetically eliminated from the study area as a result of a major 
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public health intervention, it would translate to an additional 6.7 years of life expectancy. On the 

other hand, if some public health interventions were put in place and communicable diseases and 

external-related deaths became of non-public health significance, life expectancy in this population 

would increase by an additional 5.1 and 2.1 years, respectively. This implied that the most 

significant impact on disease mortality in the study area had been the growth of NCDs, which was 

responsible for 46.0 percent of the deaths during my study period. Therefore, it was important for 

policymakers and stakeholders in the health sector to prioritize and address these disease 

conditions, as well as communicable diseases, in order to reduce the burden they posed to 

households living in the study area. 

The next chapter explored the age group-specific contributions to the improvement in life 

expectancy if the different causes of mortality in the study area were eliminated through public 

health intervention. The decomposition analysis technique was used. 
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CHAPTER EIGHT 

DECOMPOSITION ANALYSIS OF THE BURDEN OF COMMUNICABLE AND 

NON-COMMUNICABLE DISEASES 

 Introduction 

The decomposition analysis in this chapter provides insights into the age group-specific 

contributions to the improvement in longevity if different causes of mortality in the study area 

were eliminated through public health interventions. It follows the previous chapter, which 

established that life expectancy in the study area would improve if the major causes of mortality 

were modelled to be eliminated. While that information was useful for health intervention, it did 

not provide complete details on the age-specific contribution to life expectancy when a certain 

cause of death is reduced in this population. It was largely anticipated that eliminating different 

causes of death would reduce mortality across various age groups, thereby increasing overall life 

expectancy. However, some age groups might still have recorded high mortality rates that could 

offset the potential gains in life expectancy. This is because eradicating a disease that causes death 

does not have the same impact on survival across all age groups. Thus, this chapter goes a step 

further to examine the contribution to the overall change in life expectancy by the various age 

groups in the absence of each of the causes of mortality. 

 Decomposition of estimated change in life expectancy without communicable diseases 

Table 8.1 presents the decomposition of the estimated changes in life expectancy for Kassena-

Nankana East (KNE) and Kassena-Nankana West (KNW) in 2016 if communicable diseases had 

been hypothetically eliminated as causes of death from the study area. The results indicated that 

the overall improvement in life expectancy if communicable causes of death were eradicated, 

would have been 5.2 years. Decomposing these changes by age groups revealed that the 
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contribution to life expectancy varied across the different groups. Generally, the gains in life 

expectancy from the elimination of communicable causes increased with age until after age 79 (as 

shown in Figure 8.1). It was observed that individuals aged 75-79 years contributed the most (34.0 

percent) to life expectancy in the absence of communicable diseases, while those aged 80 years 

and above contributed the least proportion. This suggests that causes other than communicable 

diseases remained significant contributors to mortality in this age group. This implied that, while 

the overall life expectancy improves due to larger improvements in other age groups, the mortality 

rate in this specific age group increases, thus contributing negatively to the overall change in life 

expectancy. The combined contribution of early childhood to life expectancy without 

communicable diseases was 7.7 percent. Those aged 15 to 64 years collectively accounted for 

about half (50.2 percent) of the gains in life expectancy in the absence of infectious causes. 

 

 

 

 

 

 

 

Table 8.1 Decomposition of the estimated changes in life expectancy at birth without 

communicable disease as a cause of death, by age group, KNE and KNW 2016 

Age  

group 

lx nLx Tx lx
-CD nLx

-CD Tx
-CD Change Percent 
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0-4 100000 395742 6782182 100000 397407 7303099 0.213 4.1 

5-9 98423 487935 6386440 98703 492286 6905693 0.189 3.6 

10-14 97688 486745 5898505 98211 490801 6413407 0.076 1.5 

15-19 97486 484925 5411760 98109 489996 5922606 0.050 1.0 

20-24 97212 481221 4926835 97889 488465 5432610 0.072 1.4 

25-29 96758 475824 4445614 97497 485209 4944145 0.114 2.2 

30-34 95731 469712 3969790 96587 481201 4458936 0.257 4.9 

35-39 94599 460630 3500078 95894 477051 3977735 0.233 4.5 

40-44 93286 448906 3039448 94927 470359 3500684 0.341 6.5 

45-49 90967 435283 2590541 93217 461882 3030325 0.360 6.9 

50-54 88596 417933 2155258 91536 452030 2568443 0.407 7.8 

55-59 85517 398372 1737325 89276 438539 2116413 0.384 7.4 

60-64 81656 372721 1338953 86140 422168 1677874 0.385 7.4 

65-69 77693 332887 966232 82727 400827 1255706 0.599 11.5 

70-74 71395 277918 633345 77604 370328 854879 0.843 16.2 

75-79 61759 123519 355428 70528 330435 484551 1.773 34.0 

80+ 49408 231909 231909 61646 154116 154116 -1.084 -20.8 

Total - - - - - - 5.209 100.0 
CD = Communicable causes of death 

lx = Number surviving at each age.  

nLx = Person-years lived between ages x and x + n.  

Tx = Person-years lived beyond age x.  

 

Figure 8.1 depicts the comparison of the change in life expectancy at birth by age group and causes 

of death in KNE and KNW. Generally, the results indicated gains in life expectancy through the 

elimination of major epidemics that caused mortality. Additionally, the results showed that, except 

for external causes of death, the gains in life expectancy increased with age. However, the 

contribution to life expectancy gradually became negative when individuals survived beyond the 

age of 79 years. This implied that increases in mortality rates within these age groups contribute 

to a decrease in overall life expectancy. Therefore, any health intervention aimed at improving 

health status was inconsequential to longevity for those who had reached the age of 79 years. In 

other words, any policy intervention targeting the elimination of causes of mortality would not 
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yield benefits for this age group. Therefore, targeted intervention for this age group should be 

focused on improving quality of life and not longevity.  

Comparatively, the total change in life expectancy without an external cause curve appeared zig-

zag and undulating until after age 79 years, when it took a downward negative trend. On the other 

hand, the other cause curves appeared linear, indicating positive gains in life expectancy as age 

increased. 

Figure 8.1 Comparison of the change in life expectancy at birth by age group and causes of 

death in the KNE and KNW 
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 Decomposition of estimated change in life expectancy without NCDs 

Table 8.2 shows the decomposition of the estimated changes in life expectancy at birth if NCDs 

were eliminated in the KNE and KNW districts. The results showed that if NCDs were eliminated 

as a cause of death in this population due to public health intervention, the total change in life 

expectancy at birth would increase by 6.7 years. People aged 75-79 years contributed the most 

(27.3 percent) to the increase in life expectancy, while those aged 80 years and above contributed 

the least. Children under five and those aged between 5 to 14 years contributed less than five 

percent (3.2 percent) to the total change in life expectancy at birth if NCDs were eliminated as a 

result of a public health intervention. Adults aged between 55 to 79 years contributed slightly 

above three-quarters (76.2 percent) to the total change in life expectancy at birth without NCD 

causes. This result was expected because 46.0 percent of the total deaths recorded from 2012 to 

2018 in the districts were due to NCD-related causes, with most of these deaths occurring among 

the older age groups (as depicted in Figure 5.1 in Chapter 5). 
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Table 8.2 Decomposition of the estimated changes in life expectancy  at birth if NCDs were 

to be eliminated in the KNE and KNW districts 

Age  

group 

lx nLx Tx lx
-NCD nLx

-NCD Tx
-NCD Change Percent 

0-4 100000 395742 6782182 100000 396958 7454713 0.052 0.8 

5-9 98423 487935 6386440 98479 490812 7057755 0.094 1.4 

10-14 97688 486745 5898505 97846 488912 6566943 0.061 0.9 

15-19 97486 484925 5411760 97719 487978 6078031 0.035 0.5 

20-24 97212 481221 4926835 97472 486548 5590053 0.109 1.6 

25-29 96758 475824 4445614 97147 483881 5103505 0.200 3.0 

30-34 95731 469712 3969790 96405 480050 4619624 0.219 3.3 

35-39 94599 460630 3500078 95614 476116 4139574 0.313 4.7 

40-44 93286 448906 3039448 94832 471321 3663458 0.557 8.3 

45-49 90967 435283 2590541 93696 464940 3192137 0.455 6.8 

50-54 88596 417933 2155258 92280 457344 2727197 0.592 8.8 

55-59 85517 398372 1737325 90658 448510 2269853 0.669 10.0 

60-64 81656 372721 1338953 88746 439700 1821343 0.712 10.6 

65-69 77693 332887 966232 87134 428532 1381643 0.916 13.6 

70-74 71395 277918 633345 84279 406055 953111 0.971 14.4 

75-79 61759 123519 355428 78143 371207 547056 1.853 27.6 

80+ 49408 231909 231909 70340 175849 175849 -1.084 -16.1 

Total - - - - - - 6.725 100.0 
NCD = NCD causes of death 

lx = Number surviving at each age.  

nLx = Person-years lived between ages x and x + n.  

Tx = Person-years lived beyond age x.  

 

 Decomposition of estimated change in life expectancy without external causes of 

death 

Elsewhere in Chapter Five, it was reported that 10.9 percent of the deaths recorded in the KNE 

and KNW districts between 2012 and 2018 were due to external causes. In 2016, deaths 

attributable to external causes constituted 18 percent of the reported deaths in that year. To 
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understand which age group contributed the most to the gains in life expectancy at birth if external 

causes of mortality were eliminated from this population, the total change in life expectancy at 

birth without external causes (2.1 years) was decomposed by age. The results showed that the age 

group 70-74 years was likely to contribute the most to the gains in life expectancy at birth if 

external causes of death were eliminated as major causes of death. The contribution of under-five 

mortality to the total change in life expectancy at birth was 0.7 percent. Additionally, those aged 

80 years and above were likely to contribute negatively to the improvement of life expectancy at 

birth if external causes of death were eliminated. This implied that, besides external causes of 

death, other conditions significantly impacted the health of persons within this age group. 

Table 8.3 Decomposition of the estimated changes in life expectancy at birth if external 

causes of mortality were to be eliminated in the KNE and KNW districts 

Age  

group 

lx nLx Tx lx
-Ex nLx

-Ex Tx
-Ex Change Percent 

0-4 100000 395742 6782182 100000 395864 6991930 0.015 0.7 

5-9 98423 487935 6386440 98443 490495 6596066 0.164 7.8 

10-14 97688 486745 5898505 97932 489011 6105571 0.025 1.2 

15-19 97486 484925 5411760 97754 488078 5616561 0.119 5.7 

20-24 97212 481221 4926835 97672 486841 5128482 0.157 7.5 

25-29 96758 475824 4445614 97477 484111 4641641 0.312 14.9 

30-34 95731 469712 3969790 97064 480352 4157530 0.135 6.4 

35-39 94599 460630 3500078 96168 473467 3677178 0.132 6.3 

40-44 93286 448906 3039448 95076 466199 3203711 0.231 11.0 

45-49 90967 435283 2590541 93219 455259 2737512 0.239 11.4 

50-54 88596 417933 2155258 91403 442914 2282253 0.246 11.7 

55-59 85517 398372 1737325 88884 427274 1839339 0.268 12.8 

60-64 81656 372721 1338953 85762 404818 1412065 0.177 8.4 

65-69 77693 332887 966232 82025 373156 1007247 0.268 12.8 

70-74 71395 277918 633345 76165 328205 634091 0.355 16.9 

75-79 61759 123519 355428 67237 168092 305885 0.339 16.2 

80+ 49408 231909 231909 55117 137793 137793 -1.084 -51.7 

Total - - - - - - 2.097 100.0 
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Ex = External causes of death 

lx = Number surviving at each age.  

nLx = Person-years lived between ages x and x + n.  

Tx = Person-years lived beyond age x.  

 

 Discussion  

The overall attainment of SDG 3 depended on policy interventions that focused on eliminating 

communicable and non-communicable diseases, as well as targeted reductions of external causes 

of mortality. In this chapter, the decomposition analyses provided clarity on which age groups 

were likely to contribute more to the total change in life expectancy at birth, assuming 

communicable, non-communicable, and external causes of mortality were separately eliminated 

as major causes of death from the population.  

The decomposition analysis results provided a detailed examination of how different age groups 

contributed to changes in life expectancy at birth if communicable diseases (CDs), non-

communicable diseases (NCDs), and external causes of mortality were eliminated. These findings 

were instrumental in highlighting the age-specific impact of these causes on overall longevity, 

offering insights into targeted public health interventions. 

The decomposition analysis revealed that the gains in life expectancy were not uniform across all 

age groups; rather, they varied significantly depending on the age group and the specific cause of 

mortality eliminated. This indicated that interventions targeting the elimination of certain causes 

of death would have age-specific effects, with some age groups benefiting more than others. 

If CDs were eliminated, the overall improvement in life expectancy in the Kassena-Nankana East 

(KNE) and West (KNW) districts was estimated at 5.2 years. The results showed that older age 
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groups, particularly those aged 75-79 years, contributed the most to the gains in life expectancy 

(34.0 percent). In contrast, individuals aged 80 years and above contributed negatively, implying 

that other health conditions still posed significant threats to this age group. Early childhood (0-9 

years) contributed a combined 7.7 percent, underscoring the importance of reducing CDs in these 

younger populations to enhance longevity.  

When NCDs were removed as a cause of death, life expectancy increased by 6.7 years. Notably, 

the greatest contribution came from adults aged 75-79 years (27.3 percent), reflecting the high 

burden of NCDs among older adults. Children under five and those aged 5-14 years contributed a 

modest 3.2 percent, which was expected given the lower incidence of NCDs in younger 

populations. The results emphasized that interventions targeting NCDs would yield substantial 

longevity benefits, particularly for older adults, as NCD-related mortality predominantly affects 

this demographic. 

The elimination of external causes of death, which constituted 18 percent of deaths in 2016, led to 

an increase in life expectancy of 2.1 years. The analysis revealed that individuals aged 70-74 years 

were likely to gain the most in life expectancy. Conversely, those aged 80 years and above were 

projected to contribute negatively to longevity gains, suggesting that other significant health 

challenges persist in this age group beyond external causes of mortality. This highlights the need 

for comprehensive health interventions beyond the elimination of external causes for these older 

populations. 

The decomposition analysis also highlighted that the contributions to life expectancy varied not 

just by age but also by cause of mortality. For instance, gains in life expectancy from eliminating 

external causes were most pronounced among younger adults (25-29 years), contributing 14.9 

University of Ghana http://ugspace.ug.edu.gh



196 
 

percent, compared to just 2.2 percent and 3.0 percent for CDs and NCDs, respectively. This 

indicates that while external causes impact younger age groups more significantly, CDs and NCDs 

disproportionately affect older populations. 

These findings have implications health interventions. First, the findings underscore the 

importance of age-specific and cause-specific public health interventions. For example, focusing 

on reducing CDs would have a notable impact on younger and older adults, whereas targeting 

NCDs would significantly benefit older age groups. Tailoring interventions to address the specific 

needs of each age group could maximize the overall gains in life expectancy. Secondly, 

understanding the contributions of different age groups to life expectancy gains can inform more 

efficient allocation of resources. Public health strategies can prioritize interventions that target 

high-impact age groups to achieve maximum longevity benefits with the same level of investment. 

Thirdly, the negative contributions of those aged 80 years and above, even with the elimination of 

CDs, NCDs, and external causes, suggest that other health challenges, such as chronic conditions 

and general frailty, remain significant. This points to the need for comprehensive health 

approaches that go beyond disease elimination to include preventive care, management of chronic 

conditions, and quality end-of-life care for older adults. Fourthly, the decomposition analysis 

demonstrated that proactive health interventions targeting specific causes of death could lead to 

substantial improvements in life expectancy. However, these interventions must be tailored to 

address the unique health needs of each age group to be most effective. Overall, the decomposition 

analysis provided valuable insights into the age-specific impacts of various mortality causes on 

life expectancy, highlighting the potential for targeted public health interventions to significantly 

enhance longevity in the study population. 
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CHAPTER NINE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 
 

 Introduction 

This section synthesizes the key findings of the study, drawing comprehensive conclusions from 

the analysis and offers actionable recommendations to guide public health policy and interventions 

in the Kassena-Nankana East (KNE) and Kassena-Nankana West (KNW) districts. The study 

aimed to evaluate the impact of eliminating communicable diseases (CDs), non-communicable 

diseases (NCDs), and external causes of mortality on life expectancy at birth in the study 

population. Through decomposition analysis, the research identified the age-specific contributions 

to changes in life expectancy when these causes of mortality were removed, highlighting the most 

and least affected demographic groups. 

The results revealed significant variations in life expectancy gains across different age groups, 

depending on the type of mortality cause eliminated. This understanding provides a critical 

foundation for designing targeted public health interventions that can maximize longevity benefits. 

The findings underscore the importance of prioritizing interventions that address the specific 

health burdens faced by distinct age groups, thereby optimizing resource allocation and enhancing 

overall life expectancy. 

This chapter summarizes the key insights gained from the study, presents the conclusions drawn 

from the findings, and offers practical recommendations for policymakers, healthcare providers, 

and stakeholders. The recommendations aim to inform future strategies for improving population 

health and achieving sustainable gains in life expectancy in the KNE and KNW districts. 
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 Summary of Key Findings 

The quest to understand the causes of death within a population has remained a major interest to 

demographers, epidemiologists, and public health researchers due to the importance of identifying 

major diseases that cause mortality in specific geographic areas. However, research on this issue 

has been limited in many sub-Saharan African countries due to a lack of high-quality vital 

registration data to analyze causes of mortality. In light of this, my study estimated the impact of 

communicable and non-communicable causes of death among households in the Kassena-Nankana 

East and West districts in the Upper East Region of Northern Ghana. The study also explored 

factors associated with broad causes of mortality in the study area and estimated the gains in 

population life expectancy assuming these causes of mortality were hypothetically removed. Data 

were sourced from the Navrongo HDSS, specifically using verbal autopsy data from the NDSS, 

spanning from 2012 to 2018. Data quality evaluation techniques were employed to assess the 

accuracy and reliability of age reporting. Three levels of analysis were conducted: univariate, 

bivariate, and multivariate. 

At the univariate level, the prevalence of specific and broad causes of mortality was assessed. The 

bivariate analysis examined the relationship between sociodemographic characteristics and causes 

of mortality. In the multivariate analysis, multinomial logistic regression models were used to 

examine the determinants of the causes of mortality in the study area. Additionally, multiple and 

single decrement life table techniques were employed to estimate the effect on population life 

expectancy if communicable, non-communicable, and external causes were distinctly removed. 

Finally, age decomposition analysis was conducted separately for communicable, non-

communicable, and external causes of death. 
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Regarding the mortality data quality and plausibility, the results showed minimal age heaping and 

misreporting, consistent with earlier studies (Chandramohan et al., 2008; Lankoandé et al., 2022; 

Lyons-Amos & Stones, 2017). The Whipple's Index indicated that the data were highly accurate 

and reliable, contrary to most studies on age data in sub-Saharan Africa (Elo et al., 2013; Fayehun 

et al., 2019; Randall & Coast, 2016; Womack et al., 2020). 

The results showed that most of the deceased were aged 75 years and above (36.3%), male 

(57.1%), married (42.8%), farmers (67.3%), from the least poor households (37.3%), had no 

education (77.8%), and were affiliated with the Christian religion (56.7%). A high proportion of 

deaths occurred in 2012, 2013, and 2015, with more than half (59.1%) occurring in the dry season 

and almost two-thirds (65.5%) occurring at home. 

Cerebrovascular and cardiovascular diseases, infectious and parasitic diseases, transport accidents 

and injuries, and intestinal infectious and diarrheal diseases were the leading specific causes of 

death. The study found a coexistence of both communicable and non-communicable diseases, 

posing a double burden on households, as documented by Agyei-Mensah & De-Graft Aikins 

(2010). NCDs were the leading cause of mortality from 2012-2018, contributing sixty-four (46.0) 

percent of premature deaths, followed by CDs (37.4%) and road traffic accidents and injuries (10.9 

percent). Almost six (6) percent of deaths were attributed to unknown causes. The total disease 

burden in the study area generally declined over the period, with deaths from NCDs falling from 

55.7 percent in 2012 to 35.7 percent in 2018. Deaths from CDs, on the other hand, fluctuated from 

36.1 percent in 2012, increased to 40.8 percent in 2014, declined to less than forty percent between 

2015 and 2017 and rose to 44.8 percent in 2018. The results also showed that external causes were 

declining. However, deaths from unknown causes increased from less than two per cent in 2012 

to 10.4 percent and 8.0 per cent in 2017 and 2018, respectively. The decline in general mortality 
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could be attributed to health interventions, including the Navrongo Community Health and Family 

Planning Project (CHFP) (Debpuur et al., 2002), the implementation of the Community Health 

Planning and Service (CHPS) (Sakeah et al., 2018), and health operation research and 

communication activities that improved health service access and utilization. 

At the bivariate analysis level, age, sex, educational attainment, religion, marital status, socio-

economic status, place of death, occupation, and year of death were significantly related to the 

causes of death, while no significant relationship was found between the season of death and causes 

of death. Across the sexes, there were marked differentials in the risk of dying from various causes. 

The majority of deaths due to NCDs and transport accidents were among men, while the proportion 

of deaths from CDs was higher in females (40.3%) than in males (35.1%). SES was also 

significant, with a higher proportion of deaths from CDs reported among the least poor category 

(30.3%). 

The multinomial logistic regression results indicated that age, sex, marital status, socioeconomic 

status (wealth status), education, religion of affiliation and place of death were the significant 

determinants of the causes of mortality in the study area, while occupation, year of death and 

season of death were not significantly associated with causes of mortality. 

The study comprehensively assessed the impact of eliminating communicable diseases (CDs), 

non-communicable diseases (NCDs), and external causes of mortality on life expectancy at birth 

in the Kassena-Nankana East (KNE) and West (KNW) districts. The key findings from the 

decomposition analysis revealed significant variations in the contribution of different age groups 

to life expectancy gains when these major causes of death were hypothetically removed. The 

summary of the key findings is as follows: 
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First, the analysis showed that the removal of CDs would lead to an overall increase in life 

expectancy by 5.2 years. Individuals aged 75-79 years contributed the most (34.0 percent) to the 

gains in life expectancy, while those aged 80 years and above contributed the least (-21 percent), 

highlighting a diminishing return on life expectancy improvements among the oldest age groups. 

The combined contribution of early childhood (ages 0-9 years) to life expectancy gains without 

CDs was 7.7 percent, reflecting the significant impact of communicable diseases on young children 

in this population. 

Secondly, if NCDs were eliminated, the total change in life expectancy at birth would increase by 

6.7 years. The highest contributors were individuals aged 75-79 years, accounting for 27.3 percent 

of the total gains in life expectancy, demonstrating that NCDs disproportionately affect older 

adults. Children under five years and those aged 5-14 years had a combined contribution of only 

3.2 percent to the total gains, indicating that NCDs are predominantly a concern for older 

populations. Adults aged 55-79 years contributed over three-quarters (76.2 percent) to the overall 

increase in life expectancy, emphasizing the need for targeted NCD interventions among middle-

aged and elderly individuals. 

Thirdly, the removal of external causes of mortality, such as accidents and injuries, was associated 

with a total increase of 2.1 years in life expectancy at birth. The age group 70-74 years contributed 

the most to the gains in life expectancy from eliminating external causes. Individuals aged 25-29 

years saw higher gains in longevity (14.9 percent) without external causes compared to those seen 

with the elimination of CDs (2.2 percent) and NCDs (3.0 percent ). Those aged 80 years and above 

contributed negatively to improvements in life expectancy without external causes, suggesting that 

other health conditions significantly impact this age group. Although primary health care has 
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focused on maternal and child health, there is a need for more attention to adult chronic disease 

management. 

Again, the study found that the benefits of eliminating different causes of death were not uniform 

across age groups, with older age groups (particularly those aged 75-79 years) consistently 

contributing the most to gains in life expectancy when CDs and NCDs were removed. Younger 

age groups, particularly those under five years, had relatively lower contributions to life 

expectancy gains from the elimination of NCDs and external causes, underscoring the need for 

more age-appropriate health interventions. The results highlighted that targeted interventions 

focusing on the most affected age groups could yield substantial improvements in overall life 

expectancy. 

These findings provide critical insights into the demographic-specific impacts of major causes of 

mortality in the KNE and KNW districts, informing the development of targeted public health 

policies and resource allocation strategies to maximize gains in life expectancy. While the 

hypothetical elimination of CDs and NCDs presents a promising scenario, achieving this is 

complex. CDs like malaria and TB are influenced by environmental and socioeconomic factors, 

requiring substantial improvements in healthcare, infrastructure, and living conditions. NCD 

prevention necessitates public health interventions, lifestyle changes, early detection, and 

improved access to healthcare services. Thus, the elimination of CDs and NCDs in Ghana could 

result in significant life expectancy gains, possibly adding 8 to 12 years. However, this would 

require massive investments in healthcare, public health infrastructure, and socioeconomic 

development, emphasizing the importance of addressing both disease types simultaneously to 

improve overall health outcomes and life expectancy in the country. 
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 Conclusion 

This study comprehensively assessed the impact of different causes of mortality on longevity in 

the Kassena-Nankana East and West Districts of the Upper East Region of Ghana. The study 

results revealed that communicable causes of death accounted for a higher proportion of under-

five mortality among households in the study area, while non-communicable causes were 

responsible for high adult mortality. In the context of scarce resources, these are key areas that 

health practitioners should target to reduce mortality in these population groups. The study also 

found that most deaths among young adults were due to external causes, including transport 

accidents and injuries. However, there is clear evidence that NCD mortality is now rising in many 

parts of sub-Saharan Africa. This finding contrasts with many studies in the sub-region, which 

suggest that CDs remain the leading cause of death in many SSA countries. 

By employing multiple decrements and associated single-decrement life table techniques, the 

study highlighted how various diseases, including communicable diseases (CDs), non-

communicable diseases (NCDs), and external causes, contribute differently to the overall mortality 

burden and life expectancy in the study area. The findings underscored the critical role that CDs, 

NCDs, and external causes play in shaping the mortality landscape, with NCDs emerging as the 

leading cause of death, particularly among older age groups. It was evident that eliminating or 

significantly reducing these causes of death could lead to substantial gains in life expectancy, 

though the magnitude of these gains varied across different age groups and causes. 

The study revealed a polarized epidemiological transition, where both CDs and NCDs continue to 

coexist, contributing to a double burden of disease. This duality poses significant challenges for 

public health planning and resource allocation, necessitating tailored interventions to address both 

infectious and chronic disease burdens simultaneously. The findings align with global health 
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targets such as the Sustainable Development Goals (SDGs), particularly Goal 3, which aims to 

ensure healthy lives and promote well-being for all ages. By modelling the hypothetical 

elimination of CDs, NCDs, and external causes, the study highlighted the potential for improved 

longevity and emphasized the need for strategic health interventions to achieve these outcomes. 

 Recommendations 

Based on the findings, the following recommendations are made for policy and future research. 

9.4.1 Policy Recommendations 

The evidence from the study showed that households in the study area faced a triple burden of 

communicable, non-communicable, and external causes of mortality, with non-communicable 

diseases being the leading cause of death among broad causes. It was evident that reducing NCDs 

as the major cause of death would have the most significant impact in reducing mortality in the 

study area and contribute more to additional years of life gained compared to eliminating other 

causes of death. However, health attention at regional, national, and local levels largely focused 

on communicable diseases. Given that NCDs contributed the most significant burden to mortality 

in the study area, efforts should be intensified to prevent and manage chronic diseases such as 

hypertension, diabetes, and cancers. This includes increasing access to early diagnosis, enhancing 

primary healthcare services, promoting healthy lifestyles, and implementing targeted public 

awareness campaigns on the risk factors of NCDs. 

Secondly, despite the prominence of NCDs, communicable diseases remain a significant cause of 

death, especially among younger populations. There is a need to strengthen disease surveillance, 

improve vaccination coverage, and enhance vector control programs, particularly for malaria and 

tuberculosis. Public health education on preventive measures such as hygiene, sanitation, and safe 

sexual practices should also be prioritized. 
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Thirdly, to address the burden of external causes, including road traffic accidents and other 

injuries, the government should enforce stricter road safety regulations, improve road 

infrastructure, and promote the use of protective gear such as helmets and seatbelts. Additionally, 

mental health support and awareness programs are needed to address self-harm and assault-related 

deaths 

Fourthly, the coexistence of CDs and NCDs highlights the need for an integrated approach to 

healthcare. Health services should be restructured to provide comprehensive care that addresses 

both infectious and chronic diseases, ensuring that individuals receive holistic treatment and 

management across the life course 

Fifthly, efforts aimed at reducing the health burden of diseases should extend beyond hospital 

settings to include home care, particularly for the aged and chronically sick patients, to improve 

their health status. Admittedly, resource constraints could be a major barrier to implementing this 

recommendation. Therefore, the Ghana Health Service could leverage its existing community 

outreach programs and CHPS models to incorporate a home-based care component for the aged 

and chronically ill patients to reduce mortality in the community. The aged bore the greatest burden 

of NCDs, which was found to be the leading broad cause of mortality in the study districts. The 

data suggested that most NCD-related deaths occurred outside hospital facilities. Therefore, 

introducing home-based treatment for NCDs could potentially avert more deaths in the study area. 

Additionally, the workplace environment could serve as a conducive setting for screening and 

treating diseases while instituting policies that promote healthy lifestyle behaviours. The Ghana 

Health Service should encourage and promote health screenings at workplaces as a mechanism for 

early detection and treatment. Identifying potentially high-risk occupations could also shift health 
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providers' focus towards providing education and promoting positive behaviours to reduce risks. 

Moreover, introducing award packages and incentives for employees to achieve specific health 

goals could serve as a strategy to reduce the burden of CDs and NCDs through workplace 

interventions. 

Finally, health stakeholders needed to explore churches, schools, and workplace environments as 

potential avenues for health intervention programs, including health screenings and education, to 

improve health outcomes. Evidence from other studies indicated that members of religious sects 

that prescribed and proscribed health behaviours and practices strongly influenced health 

outcomes. 

9.4.2 Recommendations for future research 

The present study was largely quantitative in its approach. In many African countries and settings, 

sociocultural theories provide explanations for causes of death that may not align with the 

International Disease Classifications. This study found that about six percent of the deaths were 

categorized as unknown. Qualitative interviews could have highlighted some of the cultural 

aspects of the causes of death, which this study could not explore due to data limitations. Therefore, 

further studies should employ qualitative approaches to explore socio-cultural theories of causes 

of death. 

Additionally, there were limited studies that estimated the impact of CDs and NCDs on population 

longevity, especially using national-level data. More studies in this area are needed, particularly 

those with national coverage. 
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APPENDICES 

Appendix I 

A general life table for the Male Population NDSS (2016) 

Age  

group 

Male 

Deaths 

Male 

Population 

nMx nqx nPx ndx lx nLx Tx ex 

0-4 32 9806 0.0033 0.0129 0.9871 1294 100000 396506 6331110 63.31 

5-9 18 9894 0.0018 0.0091 0.9909 894 98706 488326 5934604 60.12 

10-14 6 9957 0.0006 0.0030 0.9970 294 97812 486790 5446278 55.68 

15-19 6 9126 0.0007 0.0033 0.9967 320 97518 484166 4959488 50.86 

20-24 11 7301 0.0015 0.0075 0.9925 729 97198 479089 4475322 46.04 

25-29 16 5891 0.0027 0.0135 0.9865 1301 96468 471851 3996232 41.43 

30-34 16 4736 0.0034 0.0168 0.9832 1594 95167 462888 3524381 37.03 

35-39 17 3952 0.0043 0.0213 0.9787 1991 93573 447078 3061493 32.72 

40-44 28 2889 0.0097 0.0473 0.9527 4333 91582 425047 2614415 28.55 

45-49 29 2752 0.0105 0.0513 0.9487 4479 87249 402442 2189368 25.09 

50-54 31 2734 0.0113 0.0551 0.9449 4563 82770 377745 1786927 21.59 

55-59 31 2203 0.0141 0.0680 0.9320 5316 78207 349893 1409182 18.02 

60-64 31 1862 0.0166 0.0799 0.9201 5825 72891 313321 1059289 14.53 

65-69 44 1566 0.0281 0.1313 0.8687 8803 67066 268119 745967 11.12 

70-74 40 1156 0.0346 0.1592 0.8408 9277 58263 215303 477848 8.20 

75-79 41 745 0.0550 0.2419 0.7581 11849 48985 92840 262545 5.36 

80+ 48 721 0.0666 1.0000 0.0000 37136 37136 169705 169705 4.57 

Total 445 77291 0.00576 
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Appendix II 

A general life table for the Female Population NDSS (2016) 

Age  

group 

Female 

Deaths 

Female 

Population 

nMx nqx nPx Ndx lx nLx Tx ex 

0-4 46 9767 0.0047 0.0047 0.9953 469 100000 398733 7256639 72.57 

5-9 11 9459 0.0012 0.0058 0.9942 577 99531 494503 6857907 68.90 

10-14 2 9326 0.0002 0.0011 0.9989 106 98954 493667 6363404 64.31 

15-19 4 8653 0.0005 0.0023 0.9977 228 98847 492613 5869738 59.38 

20-24 3 7647 0.0004 0.0020 0.9980 193 98619 490235 5377124 54.52 

25-29 9 5819 0.0015 0.0077 0.9923 758 98426 486614 4886890 49.65 

30-34 7 4938 0.0014 0.0071 0.9929 690 97668 483346 4400275 45.05 

35-39 5 3914 0.0013 0.0064 0.9936 617 96978 480165 3916929 40.39 

40-44 5 3666 0.0014 0.0068 0.9932 655 96361 476477 3436764 35.67 

45-49 7 4065 0.0017 0.0086 0.9914 821 95706 469389 2960287 30.93 

50-54 18 4194 0.0043 0.0212 0.9788 2015 94885 457040 2490898 26.25 

55-59 24 3750 0.0064 0.0315 0.9685 2925 92871 443076 2033857 21.90 

60-64 19 3164 0.0060 0.0296 0.9704 2661 89946 425687 1590782 17.69 

65-69 26 2577 0.0101 0.0492 0.9508 4295 87285 389653 1165095 13.35 

70-74 57 2195 0.0260 0.1219 0.8781 10119 82990 333787 775441 9.34 

75-79 37 1010 0.0366 0.1678 0.8322 12228 72871 151609 441654 6.06 

80+ 44 930 0.0473 1.0000 0.0000 60644 60644 290045 290045 4.78 

Total 324 85074 0.00381 
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Appendix III 

 

Estimation Procedure for Multiple Decrement and Associated Single Decrement 

Life Tables 

In the analysis of causes of death, the force of the mortality function from different causes is additive 

because disentangling precisely the effects of other causes of death is difficult, especially in settings 

where precise measurement is not possible. Thus, the sum of the different causes is equal to all causes 

combined as represented in equation (1) thus: 

 

 

(1) 

 

where µ(x) is the force of mortality from all causes combined and parameters µi(x) refer to the 

death rate for the ith cause of death. This implies that the rates of decrements are also additive: 

 

 

 

(2) 

 

where nmx is the rate of decrement from all causes and nmxi in this case is the rate of decrement 

from CDs or NCDs or external causes of death. 

Considering the basic relationship between mortality rates (nmx) and the probability of dying (nqx) as 

shown in the conventional life table, the transformation of the rates to probabilities of dying is shown 

in the following equation as: 

 (3) 
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where nax is defined as the average number of person-years lived in the interval x to x + n by 

those who died in the interval. This relationship extends to multiple-decrement processes as 

follows: 

 (4) 

 

 where nmxi and nmx, –i represent decrement rates from CDs or NCDs or External and all other 

causes other than CDs or NCDs or External combined, respectively. Data concerning the causes of 

death by age and the corresponding number of person-years by the same sub-categories define the 

probabilities of dying at each age (nqx), by cause of death. However, obtaining the nax values is often 

difficult. Therefore, different techniques are employed to estimate the nax values. First, it is assumed 

that those who died in the interval on average lived halfway through the interval. Based on this 

assumption, an initial value of 2.5 is adopted for all age groups with an interval of 5 years. For the 

younger than 1-year and 1–4-year age groups, a procedure suggested by Coale and Demeny is adopted 

(Bawah and Binka, 2007). 

Using the nax values of 2.5 in the nmx→ nqx conversion formula, nqx values are estimated first and the 

values are used to obtain ndx (the number of deaths between age x and x + n) in a life table. These ndx 

estimates are plugged into the iteration formula below to obtain new sets of nax values. These values 

are subsequently re-introduced into the nmx→ nqx conversion formula to re-estimate new ndx values, 

which are re-introduced in the iteration formula to obtain a new set of nax values. This process is 

repeated until stable estimates of nax are achieved (Bawah and Binka, 2007). The iteration equation 

used is specified as follows: 

 

 

 

(5) 
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The stable nax values then are used to generate a life table for the population in the study area 

through the basic nmx → nqx conversion formula. With the overall life table generated, the 

probability of dying from CDs or NCDs or External causes of death (nqxi) 

is estimated, by applying the proportion of deaths that are due to CDs or NCDs or External 

causes of death to the overall probabilities of dying for each age, nqx, as follows: 

 

 

(6) 

 

where nqxi and nDxi represent the probability of dying from CDs or NCDs or External causes of 

death and the observed number of deaths from CDs or NCDs or External causes of death, 

respectively. The above relationship assumes that the observed death rates for CDs or NCDs 

or External causes of death (nMxi) are equal to the life-table death rates for CDs or NCDs or 

External causes of death (nmxi), that is, nMxi = nmxi. 

Estimating the contribution of mortality from CDs or NCDs or External causes of death to 

overall mortality also allow to estimate the effect of eliminating CDs or NCDs or External 

causes of death through “cause- deleted” lifetable analysis (Bawah and Binka, 2007). If CDs 

or NCDs or External causes-related mortality were eliminated as a cause of death, survival at 

age interval x to x + n, will be represented as: 

(7) 

The approach described above assumes that the force of mortality function from each cause is 

proportional to all causes combined in the interval x to x + n and constant throughout the 

interval (Arriaga, 1984). The nax values for the associated single decrement life table were 

obtained using the following formula for all age groups except the first two and the last: 
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 (8) 

 

 where nax, −i refers to the average number of person-years lived by those dying in the interval 

from all causes other than CDs NCDs or external causes, and Ri represents the proportion of 

deaths due to CDs, NCDs or external causes. For the other age groups, the iteration procedure 

used for estimating the nax values in the general life table is used. 
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Appendix IV 

 

Estimation Procedure for Decomposition 

by Age 

 

The estimation procedure for the decomposition analysis involve the following 

formula;. 

 
 

where the superscripts all and –COD (CDs or NCDs or External) indicate, 

respectively, with and without CDs or NCDs or External causes of death. The right-

hand side of the equation denotes to the direct effect of a change in mortality rates 

between ages x and x + n, whereas the second term refers to the sum of both the 

indirect and interaction effects of contributions resulting from the number of person-

years to be added because of additional survivors at age x + n exposed to the new 

mortality conditions. The equation used for the open-ended interval is as follows: 

 

 

Thus, the change in life expectancy (l0
o(–COD) − l0

o(all)∑x n∆x) can be decomposed 

according to the contribution of the different age groups. 
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