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ABSTRACT 

Background - Breast cancer is the major cause of cancer morbidity and mortality globally. While 

individual-level risk factors for breast cancer have received a significant amount of focus, there 

has been little study on the ecological-level relationships between country-specific risk factors and 

breast cancer outcomes, such as incidence and mortality. The purpose of this ecological study is 

to look into the links between country-specific breast cancer incidence and mortality rates and 

numerous risk variables. 

Aim - The aim of the study is to collate country specific breast cancer incidence and mortality data 

and country specific risk factor data and look to see if there are any associations between the 

number of breast cancer cases and deaths (or the cancer incidence and mortality rates) and various 

country specific factors such as healthcare system; health care funding system, population density, 

gross domestic product. 

Method – The study design is an ecological study. It involves the secondary data collection of 

cancer data of 185 countries from many sources and international databases such as Cancer Today, 

World Health Organization and National Cancer registries. It includes the collection of data of 

country specific risk factors such as (Gross domestic product, Per capita income, health care 

expenditure etc.) and individual level risk factors such as (sex, lifestyle, age etc.) and compare 

them with the variables that are the incidence and mortality rates by the standardization of the age. 

Descriptive Analysis followed by the comparison of coefficients using the multivariable linear 

regression method is used. 

Results - The regression analysis reveals a robust model (R = 0.821), elucidating 67.4% of "cancer 

occurrence" variance. Coefficient analysis highlights life expectancy's positive impact (B = 1.641, 

p < 0.001) and male tobacco use's influence (B = 0.398, p = 0.016), while female tobacco use 

negatively associates (B = -0.511, p = 0.046). Correlation analysis underscores significant positive 

correlations between "cancer occurrence" and median population age (r = 0.714) and alcohol 

consumption per capita (r = 0.548). 

Conclusion - This ecological analysis sheds light on the relationships between country-specific 

breast cancer incidence and mortality rates and a variety of risk variables. The findings emphasize 

the need of taking both individual-level and country-level variables into account when developing 

breast cancer preventive and control methods. Tailored treatments focused at modifying 



modifiable risk factors and improving healthcare access in specific country contexts may aid in 

reducing the global burden of breast cancer. 

Keywords – Breast Cancer, Incidence, Mortality, Country level risk factors, Individual Risk 

Factors, Age Standardization, Gross Domestic product, healthcare infrastructure, Lifestyle, 

Cultural factors. 
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Chapter 1: Introduction 

1.1 Background and Rationale 

Breast cancer can be identified as one of the most common cancers internationally and one of the 

deadliest cancers; it actually takes 25% of the weightage of total cancer cases in women and 0.5-

1% of cases in men. It is believed that in the year 2020, breast cancer was responsible for the death 

of 685000 people all over the world (WHO, 2020). Breast cancer can be characterized by its 

various etiological factors. Genetic predisposition, age, family history, hormonal influences, 

lifestyle choices, as well as reproductive factors mainly contribute to its development. However, 

only understanding these individual-level risk factors will not be sufficient; in order to learn about 

this, it is equally crucial to recognize the role of broader country-specific factors in shaping breast 

cancer incidence as well as outcomes. The probability of breast cancer can be determined through 

a screening test; this probability or incidence can be divided into certain factors or categories. The 

primary two categories of breast cancer incidence are individual risk factors and country-level risk 

factors. As per a recent study, the rates of breast cancer incidence vary from “27 per 100,000” in 

Afghanistan to “94 per 100,000 in Belgium” (Sharma, 2019). 

On the other hand, the latest report is also effective in mentioning the mortality rates that differ 

from “7 per 100,000 in Japan” to “30 per 100,000 in Hungary” (Lei et al. 2021). However, the 

dissimilarities indicate the limitations in healthcare access, inadequacies in the screening process, 

and the effect of different lifestyle factors. In this way, these statistics are effective in highlighting 

the requirement for tailored interventions that address country-specific obstacles in the prevention 

of breast cancer and treatment. Various known individual risk factors are related to breast cancer. 

Several factors contribute to the risk of developing breast cancer, and understanding these 

variables is crucial for early detection and prevention (Feng et al., 2018; Starosławska, 2015). Age 

is a significant determinant, as the likelihood of breast cancer increases with advancing age. 

Additionally, a family history of breast cancer places women at a higher risk, underscoring the 

genetic component of the disease. The reproductive period also plays a role, with both early and 

late onset of menstruation associated with an elevated risk of breast cancer. Leading a sedentary 

lifestyle is identified as a risk factor, highlighting the importance of physical activity in reducing 

the likelihood of breast cancer (Negrei & Gălățeanu, 2019).  

Moreover, heavy alcohol consumption has been linked to the occurrence of breast cancer, 

emphasizing the need for lifestyle modifications to mitigate risk. These factors collectively 



underscore the complex interplay between genetics, lifestyle, and reproductive patterns in 

influencing the susceptibility to breast cancer. Awareness and proactive management of these risk 

factors are essential for promoting breast health and reducing the incidence of this prevalent form 

of cancer (Feng et al., 2018; McPherson et al., 2000). 

This comparative analysis of healthcare indicators across various countries sheds light on the 

intricate relationship between healthcare metrics, socio-economic factors, and their potential 

impact on breast cancer outcomes. In Japan, boasting a substantial life expectancy of 

approximately 84.45 years, there is a notable correlation between longer lifespans and enhanced 

breast cancer outcomes (Li et al., 2019). The emphasis on longevity suggests a healthcare system 

that contributes to overall well-being, potentially influencing positive breast cancer outcomes.  

Contrastingly, Nigeria exhibits a considerably lower life expectancy of around 52.68 years, 

highlighting significant disparities in healthcare outcomes (Abubakar et al., 2018). The 

juxtaposition of these life expectancy figures underscores the need for further examination of 

healthcare accessibility, quality, and their potential repercussions on breast cancer care in diverse 

global contexts. Examining infant and under-five mortality rates provides additional insights into 

the healthcare disparities among nations. Norway's impressive infant mortality rate of 2.1 per 1,000 

live births reflects a high-quality healthcare system, possibly linked to lower breast cancer 

mortality rates (Li et al., 2019). Conversely, Afghanistan faces a significantly higher infant 

mortality rate of 43 per 1,000 live births, signaling challenges in both healthcare accessibility and 

quality (Vanderpuye et al., 2017). Germany's remarkable provision of 8 hospital beds per 1000 

patients underscores a robust healthcare infrastructure capable of early breast cancer detection (Li 

et al., 2019). 

In contrast, India's lower score of 0.5 hospital beds per 1,000 population raises concerns about 

equitable healthcare access, posing questions about its potential impact on breast cancer care 

(Kamińska et al., 2015). Maternal mortality ratios further contribute to the narrative, with Sweden 

showcasing an impressive low ratio of about 4.5 maternal deaths per 100,000 live births. This 

illustrates the efficiency of maternal healthcare services and potentially extends to better breast 

cancer outcomes (Li et al., 2019). On the other end of the spectrum, Chad reveals a substantially 

higher ratio of almost 1063 maternal deaths per 100,000 live births, emphasizing the urgent 

requirement for enhanced maternal care (Li et al., 2019). These divergent maternal mortality ratios 



underscore the critical role of maternal health services in shaping broader healthcare outcomes, 

including those related to breast cancer.  

The Organization for Economic Co-operation and Development (OECD) expenditure for 

healthcare provides a lens into countries' commitment to healthcare services. Switzerland's 

allocation of 12% of its GDP to the healthcare sector provides assurance of robust healthcare 

services, possibly correlating with better breast cancer outcomes (Worldbank, 2021). In contrast, 

Mexico's expenditure of around 6% of its total GDP showcases differences in resource allocation 

in healthcare, potentially leading to variations in breast cancer checkup results. Nigeria's relatively 

modest 3.38% GDP expenditure in healthcare raises concerns about equitable healthcare 

measurement and its potential impact on breast cancer care (OECD, 2017). These varying levels 

of financial commitment to healthcare highlight the need for comprehensive and equitable 

healthcare systems to address breast cancer and other health concerns effectively.  

Lastly, population density emerges as a critical factor influencing healthcare service distribution 

and, consequently, breast cancer diagnosis and care. In Mongolia, where population density is 

relatively low, providing one square kilometer to two people, unique challenges in healthcare 

service distribution may impact breast cancer outcomes. This emphasizes the need for tailored 

healthcare strategies in regions with distinct population dynamics.  

In conclusion, this comprehensive examination of healthcare indicators across diverse countries 

emphasizes the multifaceted nature of factors influencing breast cancer outcomes. From life 

expectancy and infant mortality rates to healthcare expenditure and population density, each 

element contributes to the overall healthcare landscape. Understanding these intricacies is essential 

for developing targeted interventions and policies to ensure equitable and effective breast cancer 

care worldwide.  

1.2 The Current Research 

Current research on breast cancer incidence, probability as well as mortality relies on acquiring 

knowledge regarding the intricate interplay between genetics, lifestyle, as well as healthcare 

system factors. Advanced data analytics, as well as genomics, are enabling personalized treatment 

approaches. Moreover, studies explore the effect of emerging healthcare infrastructure as well as 

access on breast cancer outcomes, seeking to minimize disparities as well as enhance patient care. 

1.3 Research Aim, question and objectives  



The primary aim of our research is to comprehensively acquire knowledge regarding the 

associations between country-specific breast cancer incidence as well as mortality rates, and 

various country-specific risk factors while also looking into individual-level contributors.  

Research questions 

1. Is there any association between breast cancer incidence and mortality to country-specific 

risk factors? 

2. What are the associations between country specific breast cancer incidence and mortality 

and country specific risk factors? 

Objectives 

● Review the literature on the potential risk factors for breast cancer and identify the risk 

factors that can measured at country level 

● Obtain (latest) country specific breast cancer incidence and mortality data from 

International Agency for Research on Cancer/World Health organization Global Cancer 

Observatory 

● Obtain country specific risk factor data from various sources 

● Merge/collate country specific outcome data with country specific risk factor data 

● Investigate the association between country level breast cancer incidence and mortality 

rates and various country specific factors 

1.4 Hypotheses 

H0: There is no interrelation or association / correlation between country-specific risk factors as 

well as breast cancer incidence and mortality rates. 

H1: There is an interrelation or association / correlation between country-specific risk factors as 

well as breast cancer incidence and mortality rates.  

  



Chapter 2: Literature Review 

2.1: Introduction  

The chapter has shed light on information regarding breast cancer and the country's specific risk 

factors, mortality rates, and incidence. This section of the study has shed light on the association 

of country-based reports. Apart from that it has incorporated an investigation on connection 

whether there is any association between breast cancer incidence mortality as well as country-

specific risk factors exist or not. Apart from that it has shed light on the literature gap and summary 

of the chapter.   

2.2 The association between country-specific breast cancer incidence and country-specific 

risk factors 

Breast cancer is the second most common cancer in the world and the most prevalent among 

women (Fitzmaurice et al., 2015; Youlden et al., 2012; Jemal et al., 2011). The lifetime risk of 

developing breast cancer for every woman in the United States is 12.4%, which equates to one in 

eight women (Ghoncheh et al., 2016). In 2012, there were 1.67 million new cases of breast cancer 

identified worldwide, making up 25% of all cancers. While it can occur anywhere globally, its 

incidence rate is higher in developed countries and varies significantly based on race and ethnicity. 

Breast cancer rates differ across various regions of the world. These rates range from 27 per 

100,000 in Middle Africa and East Asia to 92 per 100,000 in Northern America. It is predicted that 

the rate of breast cancer will increase to 3.2 million by 2050. As developed countries' populat ion 

ages, the incidence rate of breast cancer among older people is also on the rise. In the United States 

alone, almost 252,710 new cases of invasive breast cancer and 6,341 cases of breast cancer in situ 

were diagnosed (Kang et al., 2018; Li et al., 2019). 

Nearly 24% of all breast cancer cases occur in the Asia-Pacific region, with the highest rates seen 

in China, Japan, and Indonesia. In addition to Japan, the prevalence of breast cancer is increasing 

among Asian and American women. Korea accounted for the highest prevalence of breast cancer 

in 1988–2006 and Southeast Asia in 1988–2013 (Liu et al., 2020). It was estimated that 277,054 

new cases of breast cancer were diagnosed in East Asia in 2012. This figure was 107,545 in 

Southeast Asia and 223,899 in south-central Asia. Due to better access to screening a therapeutic 

programs, the survival rate of breast cancer is increasing, and the 5-year survival rate was 89% 

between 2005 and 2011. The 1-year survival rate of breast cancer in European countries varies 



from 94.1% in Scotland to 97.1% in Italy. Because of the delay in seeking a diagnosis of and 

treatment for breast cancer among African women, the survival rate is low among them. The 

incidence (age-standardized rate per 100,000) of breast cancer in different regions of the world is 

as follows: more developed regions: 74.1, less developed regions: 31.3, Western Europe: 96.0, 

Northern America: 91.6, Northern Europe: 89.4, Australia/ New Zealand: 85.8, South-Central 

Asia: 28.2, and Eastern Asia: 27.0. The incidence and mortality rates of breast cancer vary greatly 

across different countries and regions (Torre et al., 2016; Bray et al., 2015; Ferlay et al., 2014). 

In 2020, Belgium reported the highest breast cancer rates among women globally, followed closely 

by the Netherlands, Luxembourg, France, and Denmark (Koczkodaj et al., 2020). These global 

patterns underscore the need for a thorough examination of factors contributing to the disparities 

in breast cancer incidence. The Global Increase in Breast Cancer Incidence emphasizes the role of 

diverse factors such as education levels, economic status, environmental conditions, food habits, 

lifestyle, and cultural practices in shaping these variations (Kashyap et al., 2022). This multifaceted 

landscape suggests that the intersection of demographic and lifestyle elements significantly 

influences breast cancer prevalence worldwide. 

Reproductive factors and obesity emerge as central considerations in understanding breast cancer 

incidence worldwide. The Cancer Atlas from the American Cancer Society underscores the role 

of reproductive factors and obesity in influencing breast cancer incidence across countries. 

Elements such as the age of onset of menstruation and menopause, number of pregnancies, and 

breastfeeding practices play a crucial role in shaping breast cancer risk (Belay, 2022; Lei et al., 

2021). Additionally, the degree of early detection and screening activities within a country 

contributes to the observed disparities in breast cancer incidence. 

A detailed analysis of breast cancer incidence on a country-specific level reveals intriguing trends. 

A population-based cancer registry analysis spanning from 2000 to 2020 revealed that China had 

the highest number of breast cancer cases globally, followed by the United States, India, Brazil, 

and Russia (Qian et al., 2023; Dai, 2021). These variations prompt an exploration of country-

specific risk factors contributing to these trends. The World Health Organization identifies 

universal risk factors such as increasing age, obesity, harmful alcohol consumption, and family 

history of breast cancer (Li et al., 2019). However, understanding how these factors interact within 

the unique socio-cultural and economic contexts of individual countries is imperative.  



Maternal mortality, often considered a proxy for healthcare infrastructure and access, reveals a 

stark contrast between Sweden and Chad. Sweden, with its low maternal mortality ratio, 

exemplifies efficient maternal healthcare services, and these positive outcomes may extend to 

breast cancer incidence. In contrast, Chad's higher maternal mortality ratio highlights the urgent 

need for enhanced maternal care, and this may have broader implications for breast cancer 

outcomes within the country. Further exploration is necessary within the broader context of 

healthcare accessibility and quality (Li et al., 2019). The variation in healthcare expenditure as a 

percentage of GDP among Switzerland, Mexico, and Nigeria provides valuable insights. 

Switzerland's commitment to robust healthcare services, reflected in its higher expenditure, may 

correlate with better breast cancer outcomes (Igene, 2008; Anderson et al., 2003). Mexico, with 

moderate healthcare spending, reflects differences in resource allocation that may contribute to 

variations in breast cancer checkup results (Li et al., 2019; Vanderpuye et al., 2017). Nigeria's 

modest healthcare expenditure raises concerns about equitable healthcare measurement and its 

potential impact on breast cancer care (Vieira et al., 2017). This financial dimension adds another 

layer to the intricate web of factors influencing breast cancer incidence. An examination of 

Mongolia's low population density reveals unique challenges in healthcare service distribution (Li 

et al., 2019). The potential impact on breast cancer diagnosis and care requires nuanced 

exploration, considering how geographical factors interact with healthcare infrastructure and 

cultural practices. 

In conclusion, the association between country-specific breast cancer incidence and risk factors is 

a complex interplay of demographic, lifestyle, and environmental elements. Global patterns and 

disparities underscore the need for a nuanced understanding of how education levels, economic 

status, environmental conditions, dietary habits, and lifestyle factors contribute to variations in 

breast cancer incidence. Different nations, such as Sweden, Chad, Switzerland, Mexico, and 

Nigeria, provide context-specific insights into the multifaceted nature of risk factors. The unique 

challenges posed by Mongolia's population density further emphasize the need for tailored 

strategies. Addressing breast cancer on a global scale requires a comprehensive understanding of 

these diverse factors, facilitating the development of targeted interventions and policies for 

effective prevention and early detection. Future research should delve deeper into the nuanced 

interactions of these factors within specific cultural, economic, and healthcare contexts to enhance 

our ability to combat this prevalent and impactful disease. A holistic approach, considering both 



global and country-specific dynamics, is essential for advancing our understanding and devising 

effective strategies to mitigate the burden of breast cancer worldwide. As we navigate the 

complexities of this disease, a concerted effort is needed to unravel its multifactorial nature and 

pave the way for improved prevention, early detection, and treatment strategies on a global scale.  

2.3 Association between the levels of country-specific breast cancer mortality and country-

specific risk factors 

Several studies have examined the relationship between country-specific risk factors and breast 

cancer mortality rates (Mubarik et al., 2023). In Afghanistan, breast cancer mortality rates are 

influenced by various risk factors. These risk factors include late-stage diagnosis, limited access 

to screening and treatment services, lower socio-economic status, and cultural and societal barriers. 

In Albania, contributing factors to breast cancer mortality include inadequate access to healthcare 

services, limited awareness and education about breast cancer, and stigma associated with the 

disease (Asoogo & Duma, 2015). In Algeria, research has shown that risk factors for breast cancer 

mortality (Lopes et al., 2015) include late diagnosis and limited access to healthcare services. And 

delayed treatment initiation. In Angola, the association between breast cancer mortality rates and 

risk factors is influenced by limited access to screening and treatment services, low awareness 

about breast cancer and cultural beliefs that may hinder early detection and timely treatment 

(Momenimovahed & Salehiniya, 2019; Justo et al., 2013). In Argentina, risk factors for breast 

cancer mortality include socioeconomic status, limited access to healthcare services, and cultural 

beliefs that may delay diagnosis and treatment. In Armenia, risk factors for breast cancer mortality 

include limited access to healthcare services, low screening rates, and cultural factors that may 

discourage early detection and treatment.  

Furthermore, in Australia, risk factors for breast cancer mortality include socio-economic status, 

access to healthcare services, and lifestyle factors such as obesity and alcohol consumption. In 

Austria, risk factors for breast cancer mortality include late-stage diagnosis, limited access to 

healthcare services, and cultural factors that may influence treatment decisions (Montazeri et al., 

2003). In Azerbaijan, risk factors for breast cancer mortality include limited access to healthcare 

services, low awareness about breast cancer, and cultural beliefs that may hinder early detection 

and timely treatment (Mazarei et al., 2020). In the Bahamas, breast cancer mortality rates may be 



influenced by risk factors such as limited access to healthcare services, low awareness about breast 

cancer, and cultural beliefs that may discourage early detection and treatment (Sprakel et al., 2019). 

In Bahrain, risk factors for breast cancer mortality include late-stage diagnosis, limited access to 

healthcare services, and cultural factors that may impact screening and treatment behaviours 

(Tfayli et al., 2010). In Bangladesh, risk factors for breast cancer mortality include limited access 

to healthcare services, low awareness about breast cancer, and cultural beliefs that may hinder 

early detection and timely treatment (Anderson et al., 2003; Rivera‐Franco & León-Rodrıǵuez, 

2018). In Barbados, risk factors for breast cancer mortality include limited access to healthcare 

services, low awareness about breast cancer, and cultural beliefs that may discourage early 

detection and treatment (Howell et al., 2014). In Belarus, risk factors for breast cancer mortality 

include limited access to healthcare services, low awareness about breast cancer, and cultural 

beliefs that may hinder early detection and timely treatment (Lei et al., 2021). In Belgium, risk 

factors for breast cancer mortality include limited access to healthcare services, low awareness 

about breast cancer, and cultural beliefs that may discourage early detection and timely treatment 

(Lei et al., 2021). In Belize, risk factors for breast cancer mortality include limited access to 

healthcare services, low awareness about breast cancer, and cultural beliefs that may hinder early 

detection. (Knaul et al., 2012) 

Breast cancer mortality rates in Afghanistan, Albania, and Algeria are affected by several risk 

factors, including late-stage diagnosis, limited access to screening and treatment services, lower 

socio-economic status, cultural and societal barriers, inadequate access to healthcare services, 

limited awareness and education about breast cancer, and stigma associated with the disease. 

According to the World Health Organization, Afghanistan has the highest breast cancer mortality 

rate of 34.9 per 100,000 women, followed by Algeria with 25.1 per 100,000 women (Baset et al., 

2021), and Albania with 20.3 per 100,000 women (Shayan et al., 2023). It is necessary to increase 

awareness, improve access to healthcare, and reduce cultural and societal barriers in these 

countries to reduce the incidence and mortality rate of breast cancer. Breast cancer mortality rates 

in Afghanistan are influenced by various risk factors such as late-stage diagnosis, limited access 

to screening and treatment services, lower socio-economic status, and cultural and societal barriers. 

According to a study conducted in Afghanistan, breast diseases are a common reason for women 

to visit hospitals (Shayan et al., 2023).  



The study revealed that Afghanistan has a high incidence of breast diseases, including breast 

cancer, and a low level of awareness among Afghan women about breast cancer and its warning 

signs (Kizilkaya et al., 2023). In addition, there are cultural beliefs and stigmas surrounding breast 

cancer that may prevent women from seeking timely medical help. The levels of country-specific 

breast cancer mortality in Afghanistan, Albania, and Algeria are influenced by various factors such 

as limited access to healthcare services, lack of awareness and education about breast cancer, 

cultural and societal barriers, and late-stage diagnosis (Baset et al., 2021; Saadaat et al., 2020)(Joya 

et al., 2020). These factors contribute to a higher incidence and mortality rate of breast cancer in 

these countries, highlighting the need for increased awareness, improved access to healthcare, and 

socio-cultural interventions to address these barriers and reduce the incidence and mortality rates 

of breast cancer. The association between country-specific breast cancer mortality and country-

specific risk factors in Afghanistan, Albania, and Algeria can be attributed to a combination of 

factors, including limited access to healthcare services. 

Breast cancer mortality is a major concern in Angola and Argentina. In Angola, the mortality rate 

is 19.1 per 100,000 women due to limited access to screening and treatment, low awareness about 

breast cancer, and cultural beliefs that may hinder early detection and timely treatment (Vieira et 

al., 2017; Rivera‐Franco & León-Rodrıǵuez, 2018). Similarly, in Argentina, factors such as 

socioeconomic status, limited access to healthcare services, and cultural beliefs that may delay 

diagnosis and treatment are contributing to the risk of breast cancer mortality (Figueiredo et al., 

2018). Breast cancer is a major public health issue around the world. According to the World 

Health Organization (WHO), Argentina has a breast cancer mortality rate of 29.7 per 100,000 

women (Unger‐Saldaña, 2014). Socioeconomic status has been identified as a risk factor for breast 

cancer mortality in several countries, including Argentina and Australia. Limited access to 

healthcare services is a common risk factor across many countries, such as Albania, Algeria, and 

Azerbaijan (Li et al., 2019). Moreover, cultural beliefs that may discourage early detection and 

treatment of breast cancer are observed in various countries, such as Bahrain, Belarus, and 

Bangladesh. Lifestyle factors like obesity and alcohol consumption, as seen in Australia, are also 

identified as risk factors for breast cancer mortality. In conclusion, the levels of country-specific 

breast cancer mortality are influenced by a wide range of factors, including limited access to 

healthcare services, cultural beliefs and practices.  



These factors contribute to a higher incidence and mortality rate of breast cancer in these countries, 

highlighting the need for increased awareness, improved access to healthcare, and socio-cultural 

interventions to address these barriers and reduce the incidence and mortality rates of breast cancer. 

Overall, the association between country-specific breast cancer mortality and risk factors can vary 

depending on the country (Awwad et al., 2020) 

The impact of socioeconomic status on breast cancer mortality is a crucial aspect of understanding 

the disparities in breast cancer outcomes across different countries. In developed countries such as 

the United States, access to healthcare, education, and economic resources plays a significant role 

in early detection and effective treatment of breast cancer (Li et al., 2019). Women from lower 

socioeconomic backgrounds often face barriers in accessing timely screenings and may experience 

delays in seeking medical help when symptoms arise, leading to advanced stages of the disease 

and higher mortality rates (Awwad et al., 2020). 

In contrast, in less developed regions and countries with limited access to healthcare services, the 

challenges related to socioeconomic status further exacerbate the impact of breast cancer. Limited 

awareness, financial constraints, and inadequate infrastructure contribute to late-stage diagnoses 

and higher mortality rates. These disparities emphasize the need for targeted interventions that 

address the socioeconomic determinants of health and aim to provide equitable access to healthcare 

resources for all individuals, regardless of their economic status (Li et al., 2019). 

Cultural beliefs and practices also significantly influence the incidence and mortality rates of breast 

cancer. In many countries, stigma, misconceptions, and traditional beliefs surrounding the disease 

may deter women from seeking appropriate medical care. These cultural factors can contribute to 

delays in diagnosis, reluctance to discuss symptoms openly, and potential barriers to accessing 

screening and treatment services (Li et al., 2019). 

The accessibility and availability of healthcare services play a critical role in addressing the burden 

of breast cancer mortality. Disparities in healthcare infrastructure, including the availability of 

screening programs, diagnostic facilities, and treatment options, directly contribute to varying 

mortality rates across different regions. Furthermore, the distribution of healthcare resources 



within a country can lead to inequalities in access, particularly for rural and marginalized 

populations. 

Efforts to enhance healthcare infrastructure, expand screening programs, and ensure equitable 

distribution of resources are essential components of comprehensive strategies to reduce the 

impact of breast cancer mortality (Li et al., 2019). By addressing these systemic challenges, it is 

possible to improve early detection, promote timely interventions, and ultimately reduce the 

burden of breast cancer on affected communities. 

2.4 Investigation of connection whether there is any association between breast cancer 

incidence mortality and country-specific risk factors 

Breast cancer mortality and risk factors show significant variations across different countries and 

regions (Lei et al., 2021; Momenimovahed & Salehiniya, 2019). The impact of country-specific 

risk factors such as socioeconomic status, cultural beliefs, and healthcare accessibility plays a 

crucial role in shaping the incidence and mortality rates of breast cancer. Numerous studies have 

highlighted the association between socioeconomic status and breast cancer mortality (Li et al., 

2019; Newman et al., 2002; Peng & Ren, 2022). In developed countries like the United States, 

where access to healthcare and economic resources significantly influences breast cancer 

outcomes, women from lower socioeconomic backgrounds often face barriers in early detection 

and treatment (Lei et al., 2021). This leads to advanced stages of the disease and ultimately higher 

mortality rates. Similarly, in less developed regions with limited access to healthcare services, 

socioeconomic challenges exacerbate the impact of breast cancer. Limited awareness, financial 

constraints, and inadequate infrastructure contribute to late-stage diagnoses and higher mortality 

rates (Kamińska et al., 2015) 

Cultural beliefs and practices also play a pivotal role in influencing breast cancer mortality rates. 

Stigma, misconceptions, and traditional beliefs surrounding the disease can deter women from 

seeking medical care, leading to delays in diagnosis and potential barriers to accessing treatment 

services (Ferguson, 2022). Furthermore, the accessibility and availability of healthcare services 

within a country are crucial in addressing the burden of breast cancer mortality. Disparities in 

healthcare infrastructure, including the availability of screening programs and treatment facilities, 

contribute to varying mortality rates across different regions (Li et al., 201; Unger‐Saldaña, 2014). 

Efforts to enhance healthcare infrastructure, expand screening programs, and ensure equitable 



distribution of resources are essential components of comprehensive strategies to reduce the 

impact of breast cancer mortality (Sirugo et al., 2019; Momenimovahed & Salehiniya, 2019; Li et 

al., 2019). 

Better healthcare quality is consistently associated with lower breast cancer mortality rates. 

Countries with higher spending on cancer care tend to exhibit improved cancer outcomes (Ahmed 

et al., 2020; Horton et al., 2020). Nevertheless, the relationship between healthcare quality and 

breast cancer mortality rates is complex, as some countries with lower expenditures outperform 

the United States in terms of cancer mortality rates (Giaquinto et al., 2022). This underscores the 

multifaceted nature of healthcare quality's impact on breast cancer outcomes. Breast cancer incurs 

significant indirect costs, such as productivity losses due to premature death (Duggan et al., 2021; 

Park et al., 2021). The reduction of these costs can be facilitated by improving healthcare quality 

and subsequently lowering breast cancer mortality rates. By addressing healthcare quality, 

countries can not only enhance patient outcomes but also alleviate the economic burden associated 

with indirect costs. 

In conclusion, the association between breast cancer mortality and country-specific risk factors, 

including socioeconomic status, cultural beliefs, and healthcare accessibility, is well-documented 

in the literature. Addressing these factors through targeted interventions and policies is crucial for 

reducing the global burden of breast cancer and improving outcomes for individuals worldwide. 

Search Strategy  

The search strategy employed for this literature review involved a systematic approach to gather 

relevant information on breast cancer, country-specific risk factors, incidence, and mortality rates. 

A comprehensive search aimed to explore databases with pertinent articles, studies, and 

publications. The chosen databases and keywords were crucial components in ensuring the 

retrieval of pertinent and diverse literature on the subject. 

Several reputable databases were explored to cast a wide net for comprehensive coverage. 

Prominent academic databases such as PubMed, Scopus, and Web of Science were the primary 

sources for scholarly articles, peer-reviewed journals, and conference proceedings. Additionally, 

databases with a focus on healthcare and medical literature, including CINAHL (Cumulative Index 

to Nursing and Allied Health Literature) and the Cochrane Library, were consulted to ensure a 

thorough examination of the available literature. 



The choice of keywords was strategic to capture the breadth and depth of the subject matter. A 

combination of Medical Subject Headings (MeSH) terms and relevant keywords was used. Key 

terms included "breast cancer," "incidence," "mortality," "country-specific risk factors," 

"healthcare infrastructure," "socioeconomic factors," and "lifestyle choices." This combination 

aimed to encompass clinical, epidemiological, and socio-economic aspects related to breast cancer. 

To narrow down the focus on the geographical context, additional keywords such as "United 

States," "UK," and "country-specific" were incorporated. This refinement aimed to target literature 

specifically addressing breast cancer in the context of these two countries, allowing for a more 

detailed analysis of the factors influencing breast cancer outcomes in the USA and the UK. 

Boolean operators such as "AND" and "OR" were utilized to structure the search queries 

effectively. These operators allowed for the combination of different keywords and concepts, 

enabling the identification of literature that addressed the intersection of breast cancer, country-

specific risk factors, incidence, and mortality rates. 

The search strategy was iterative, with adjustments made based on the initial search results and the 

evolving focus of the literature review. Through systematic exploration of the selected databases 

and meticulous use of relevant keywords, the search strategy aimed to retrieve a comprehensive 

and representative selection of scholarly works on breast cancer in the context of the USA and the 

UK. 

Literature Gap 

The current literature totally lacks an extensive examination of the interplay between country-

specific risk factors, healthcare system characteristics, as well as breast cancer incidence, and 

mortality rates. While existing studies shed light on individual risk factors as well as healthcare 

access, there is a huge gap in holistic research that consists of both individual as well as country-

level determinants in a unified framework. 

  



Chapter 3: Methodology 

Methodology is the third chapter of a research study articulating and describing the ways for 

collecting data systematically. The present study focuses on collecting data sets by implementing 

a secondary quantitative method which involves collection of the facts from authentic articles. The 

secondary quantitative process involves the conduction of SPSS analysis including correlation, 

Multivariable linear regression and other statistical methods.  It focuses on the associations 

between the country's specific breast cancer incidence and mortality along with risk factors which 

are country-specific based on ecological study. Incorporation of various stages including research 

onion design approaches and effective data collection methods assists in collecting and interpreting 

the outcomes regarding the following research topic effectively.  

Research Design and Framework  

The research design employed in this study is ecological in nature, aiming to unravel the complex 

dynamics between country-specific factors and breast cancer outcomes. By adopting an ecological 

approach, the investigation explores the broader context in which breast cancer manifests, 

considering the impact of national-level variables (McLaren & Hawe, 2005). This design allows 

for the examination of associations and patterns at the population level, offering a comprehensive 

understanding of how diverse factors contribute to the incidence and consequences of breast cancer 

in distinct countries. In this framework, the study delves into the interrelationships among various 

elements, such as demographic characteristics, healthcare infrastructure, lifestyle factors, and 

socio-economic indicators (Björk et al., 2021). By considering these factors collectively, the 

research seeks to identify overarching trends and patterns that may influence breast cancer 

incidence and outcomes on a national scale. The ecological research design is particularly well-

suited for exploring population-level phenomena, offering valuable insights into the broader 

determinants of breast cancer (Mubarik et al., 2022). This approach enables the examination of 

trends across different countries, contributing to a more nuanced understanding of the multifaceted 

factors that shape the landscape of breast cancer on a global scale. 

Study Data Source 

The primary data source for the study is CANCER TODAY, providing a comprehensive 

assessment of the global cancer burden in 2020 (WHO, 2023). GLOBOCAN estimates of 

incidence, mortality, and prevalence for 2020 in 185 countries or territories for 36 cancer types are 

utilized. It is essential to note that the interpretation of estimates should be approached cautiously 



due to the limited quality and coverage of global cancer data, especially in low- and middle-income 

countries (WHO, 2023).The methods for estimating cancer incidence, mortality, and prevalence 

rates are country-specific and depend on the coverage, accuracy, and timeliness of recorded data. 

The study outlines the steps for estimating both incidence and mortality rates, considering 

observed national rates, population projections, and modeling approaches. The study employs 

direct age-standardized rates to compare the occurrence of breast cancer between populations 

while accounting for age distribution differences. The World Health Organization (WHO) World 

Standard Population is utilized for age adjustment, providing a standardized basis for comparing 

populations globally. A summary of the steps used to generate the current set of cancer incidence, 

mortality, and prevalence estimates is provided below.  

For Incidence  

The methods used to estimate the sex- and age-specific incidence rates of cancer in a specific 

country fall into the following broad categories, in order of priority:  

  Observed national incidence rates were projected to 2020 (45 countries). 

 The most recently observed incidence rates (national (2a) or regional (2b)) were applied 

to the 2020 population (54 countries). 

  Rates were estimated from national mortality data by modelling, using mortality-to-

incidence ratios derived from cancer registries in that country (14 countries). 

 3b Rates were estimated from national mortality estimates by modelling, using 

mortality-to-incidence ratios derived from cancer registries in neighboring countries 

(37 countries). 

 4 Age- and sex-specific national incidence rates for all cancers combined were obtained 

by averaging overall rates from neighboring countries. These rates were then 

partitioned to obtain the national incidence for specific sites using available cancer-

specific relative frequency data (5 countries). 

 9 Rates were estimated as an average of those from selected neighboring countries (30 

countries). 

For Mortality  



The methods used to estimate the sex- and age-specific mortality rates of cancer in a specific 

country fall into the following broad categories, in order of priority:  

 1 Observed national mortality rates were projected to 2020 (80 countries). 

 2 The most recently observed mortality rates (national (2a) or regional (2b)) were 

applied to the 2020 population (21 countries). 

 3 Rates were estimated from the corresponding national incidence estimates by 

modelling, using incidence-to-mortality ratios derived from cancer registries in 

neighboring countries (81 countries). 

 9 Rates were estimated as an average of those from selected neighboring countries (3 

countries). 

Direct age-standardized rates are a method of comparing the rates of an occurrence or condition, 

such as a disease, between various populations or time periods while accounting for age 

distribution disparities. This is especially essential when comparing populations with different age 

structures because age can have a significant impact on the occurrence of many health-related 

occurrences. Standard population is used in the study. In many research, the World Health 

Organization (WHO) World Standard Population is utilized as the standard population for age 

adjustment. It is intended to give a standardized foundation for comparing populations from 

various regions or countries. It is based on the world population's age distribution and is updated 

on a regular basis to reflect demographic changes. 

The chosen sample size for the study is justified based on statistical considerations, aiming to 

achieve adequate power for detecting meaningful associations. It aligns with the principles of 

precision and feasibility, striking a balance to ensure robustness in the analysis while being 

practical in data collection and analysis. The sample size is determined by statistical power 

calculations of 185 countries or territories for 36 cancer types, considering the anticipated effect 

size, significance level, and desired power. This approach ensures that the study has a sufficiently 

large sample to detect meaningful relationships between breast cancer outcomes, risk factors, and 

country-specific variables, enhancing the reliability and validity of the findings. 

The selection of specific outcomes for analysis aligns with the research questions, focusing on 

breast cancer mortality rates and incidence rates standardized to the World Standard Population. 

These outcomes directly address the central inquiry: "Is there any association between breast 



cancer incidence and mortality and country-specific risk factors?" By examining mortality and 

incidence rates, the study aims to explore the impact of risk factors on both the occurrence and 

fatality of breast cancer, providing a comprehensive understanding of the associations. The chosen 

outcomes ensure a targeted investigation into the crucial aspects of breast cancer outcomes, 

enhancing the relevance and applicability of the research. 

Statistical Analysis 

The statistical analysis, conducted using SPSS (Statistical Package for the Social Sciences), 

involves correlation and multiple linear regression techniques. Correlation analysis in SPSS 

assesses the strength and direction of relationships between variables, allowing for an exploration 

of the interconnections. The linear regression analysis in SPSS investigates breast cancer outcomes 

using a diverse set of predictors. These include variables such as alcohol and tobacco use 

percentages, cigarette consumption, life expectancy, and population age. The constant term serves 

as the baseline, while variables like female alcohol consumption and male tobacco use are explored 

for their impact. This robust statistical approach aims to discern how these factors collectively 

influence breast cancer mortality and incidence rates, providing valuable insights into the intricate 

relationships within the study's context. The coefficients associated with each predictor offer 

nuanced information on their respective contributions to breast cancer outcomes. 

Ethical Considerations 

The obtained ethics approval for the secondary analysis of anonymized data is integral to the 

integrity and responsibility of this research. The decision to pursue secondary analysis is grounded 

in the anonymized nature of the data, ensuring the confidentiality and privacy of individuals. As 

the data is sourced from CANCER TODAY (WHO, 2023), a globally recognized cancer database, 

and is de-identified, informed consent from individual subjects is not applicable. The study 

upholds principles of beneficence by contributing to breast cancer knowledge without causing 

harm to individuals in the original dataset. The anonymization of data addresses privacy concerns, 

mitigating risks associated with the use of sensitive health information. Although potential 

challenges such as data accuracy and completeness are acknowledged, the study's reliance on a 

reputable source like WHO (2023) serves to minimize these risks. Overall, the obtained ethics 



approval aligns with ethical principles, prioritizing individual privacy, confidentiality, and the 

responsible use of secondary data to advance our understanding of breast cancer outcomes and risk 

factors.  



Chapter 4: Analysis 

4.1 Introduction  

The analysis has been conducted based on the secondary data quantitative process and through the 

ANOVA, regression and correlations based on the sample selected in the stud. 

  N Minimum Maximum Mean Std. 

Deviation 

Median population age in 

years (both sexes) 2020 

estimate 

238 14.4 57.5 30.691 9.5501 

Life expectancy (in years) 

at birth 2020 estimate 

238 52.8 86.5 72.879 7.337 

Prevalence of current 

tobacco use, males (% of 

male adults aged 15 years 

and older) in 2020 

164 6.6 71.4 30.269162 13.8244675 

Prevalence of current 

tobacco use, females (% of 

female adults aged 15 years 

and older) in 2020 

164 0 49.1 10.383455 9.86321498 

Cigarette consumption per 

smoker per day (IHME, 

GHDx) in 2012 

187 1 108.9 18.53 12.0186 

Total alcohol consumption 

per capita per year (liters of 

pure alcohol)  15 years of 

age or older in 2018 

188 0.003 20.5 6.00217 4.139105 

 

 

 



 

The first dataset contains statistics on the age distribution of the population in 2020. There are 238 

data points in this dataset. The minimum and maximum documented ages are 14.4 and 57.5 years, 

respectively. The average age of this population is around 30.691 years, and the standard deviation 

is 9.5501. Furthermore, with a median age of half of the nation of 30.691 years, 50 percent seems 

beyond seems to be under but instead this age. The second focuses on the population's life 

expectancy at birth in 2020. The spread in life expectancy is substantial, ranging from 52.8 years 

at the lowest end to 86.5 years at the highest. The mean life expectancy is around 72.879 years, 

while the standard deviation is 7.3370 years. The data show that this group has an average 

longevity of 72.9 years, however, there is variation in this figure. A population-wide variation in 

lifestyle, access to healthcare, or other factors might be the cause of the significant gap between 

the lowest and highest life expectancies. 

Moving on to information regarding behavior, the study has statistics on the predominance of 

tobacco product use among males aged 15 and older in 2020. With a mean frequency of around 

30.27% and a standard deviation of 13.82, the prevalence varies from 6.6% to 71.4%. The statistics 

show that adult males in this demographic consume tobacco at significantly different rates. The 

large standard deviation suggests that there is significant variation around the mean and that some 

areas or subgroups may have tobacco use rates that are noticeably higher or lower. Similarly, the 

study has information about the extent of current tobacco use in 2020 among females aged 15 and 

older, with 164 data points. With a mean frequency of around 10.38% and a standard deviation of 

9.86, the prevalence varies from 0% to 49.1%. The lower mean value suggests that, in contrast to 

male tobacco use, female tobacco usage is more prevalent. Although there is still a lot of variety 

and a rather large standard deviation, some groups of females may smoke more than others. 

Considering the daily cigarette consumption per smoker. With a mean of 18.53 cigarettes per day 

and a standard deviation of 12.02, daily cigarette consumption ranges greatly, from 1.0 to 108.9 

cigarettes. The data reveals a wide range in this population's smokers' cigarette usage. The large 

standard deviation suggests that certain smokers smoke more frequently than the typical person, 

which has substantial ramifications for public health policy and interventions. 

188 data points provide information on the overall alcohol consumption per capita for those aged 

15 and older in 2018 (back to statistics linked to alcohol). The average amount of pure alcohol 

consumed per person ranges from 0.003 to 20.5 liters, with a standard deviation of 4.1391 and a 



mean consumption of 6.00217 liters. This information demonstrates that the population's alcohol 

intake varies greatly. While the standard deviation reveals that there are large disparities in people's 

drinking habits, the mean indicates a modest amount of alcohol use. 

Additionally, it provides data on the percentage of adult men (15 years and older) who regularly 

drink in the year before 2016. This dataset contains 188 data points. The prevalence ranges from 

0.2% to 95.8%, with an average frequency of 49.442% and a standard deviation of 25.7392. The 

findings suggest that almost half of the adult male population has consumed alcohol in the last 

year, with rates varying greatly among areas and subgroups, with some going to report extremely 

low rates and others significantly higher levels.  

Last but not least, 188 data points in the survey provide information on the percentage of adult 

females (aged 15 and older) who used alcohol in the year before 2016. The prevalence ranges from 

0.1% to 87.7%, with an average frequency of 29.348% and a confidence interval of 21.3179. The 

statistics show that fewer adult females than adult males had consumed alcohol in the previous 

year, but much like the data for men, there are significant gender inequalities in alcohol 

consumption among the population. 

In conclusion, the information presented includes a variety of statistics for a particular 

demographic relating to health and behavior. Information on life expectancy, age distribution, 

tobacco usage, cigarette consumption with the use of alcohol. This group is diverse in terms of 

age, health status, and health habits including alcohol and cigarette use, as shown by the descriptive 

analysis. To identify opportunities for worries and potential treatments to enhance the health and 

well-being of the community, public health programs need to understand these trends. 

Regression Analysis  

Table 1: Model Summary Analysis 

 



Model R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .821a 0.674 0.646 17.65794 

 

a. Predictors: (Constant), Alcohol, adult (aged >=15) consumers in past 12 months (%) - Sex: Female 

in 2016, Prevalence of current tobacco use, males (% of male adults aged 15 years and older) in 2020, 

Cigarette consumption per smoker per day (IHME, GHDx) in 2012, Life expectancy (in years)  at 

birth 2020 estimate, Prevalence of current tobacco use, females (% of female adults aged 15 years and 

older) in 2020, Total alcohol consumption per capita per  year (liters of pure alcohol)  15 years of age 

or older in 2018, Median population age in years  (both sexes) 2020 estimate, Alcohol, adult (aged 

>=15) consumers in past 12 months (%) - Sex: Male in 2016 

The model analysis indicates a regression model's performance in predicting the dependent 

variable. The coefficient of determination (R Square) is 0.674, implying that approximately 67.4% 

of the variation in the dependent variable is explained by the predictor variables. The Adjusted R 

Square (0.646) considers the number of predictors, providing a more conservative estimate of the 

model's explanatory power. The model's overall performance, denoted by R (.821), suggests a 

strong positive correlation between the predictors and the dependent variable. The Standard Error 

of the Estimate (17.65794) measures the average difference between observed and predicted 

values, indicating the model's predictive accuracy. 

 

ANOVA 

Table 2: ANOVA Analysis 

ANOVAa 

Model Sum of 

Squares 

df Mean 

Square 

F Sig. 

1 Regression 59865.5 8 7483.187 24 .000b 

Residual 28997.67 93 311.803     

Total 88863.16 101       



 

a. Dependent Variable: cancer occurrence 

b. Predictors: (Constant), Alcohol, adult (aged >=15) consumers in past 12 months (%) - Sex: 

Female in 2016, Prevalence of current tobacco use, males (% of male adults aged 15 years and 

older) in 2020, Cigarette consumption per smoker per day (IHME, GHDx) in 2012, Life 

expectancy (in years)  at birth 2020 estimate, Prevalence of current tobacco use, females (% of 

female adults aged 15 years and older) in 2020, Total alcohol consumption per capita per  year 

(liters of pure alcohol)  15 years of age or older in 2018, Median population age in years  (both 

sexes) 2020 estimate, Alcohol, adult (aged >=15) consumers in past 12 months (%) - Sex: Male 

in 2016 

The ANOVA analysis assesses the overall significance of the regression model in predicting the 

dependent variable (cancer occurrence). The model demonstrates statistical significance (F = 24, 

p < .000), indicating that at least one predictor significantly contributes to the variance in cancer 

occurrence. The sum of squares, degrees of freedom, and mean square values in the Regression 

and Residual categories provides insights into the distribution of variance. The large F-value 

relative to its degrees of freedom implies a substantial proportion of explained variance. This 

ANOVA suggests that the regression model is a statistically significant predictor of cancer 

occurrence. 

 

  



Coefficient  

Table 3: Coefficient Analysis 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 (Constant) -92.414 26.293   -3.515 0.001 

Median population 

age in years (both 

sexes) 2020 estimate 

0.544 0.477 0.178 1.14 0.257 

Life expectancy (in 

years) at birth 2020 

estimate 

1.641 0.453 0.423 3.622 0 

Prevalence of current 

tobacco use, males (% 

of male adults aged 15 

years and older) in 

2020 

0.398 0.162 0.18 2.452 0.016 

Prevalence of current 

tobacco use, females 

(% of female adults 

aged 15 years and 

older) in 2020 

-0.511 0.253 -0.174 -2.022 0.046 

Cigarette 

consumption per 

smoker per day 

(IHME, GHDx) in 

2012 

-0.063 0.28 -0.016 -0.227 0.821 



Total alcohol 

consumption per 

capita per year (liters 

of pure alcohol) 15 

years of age or older in 

2018 

0.388 0.883 0.055 0.44 0.661 

Alcohol, adult (aged 

>=15) consumers in 

past 12 months (%) - 

Sex: Male in 2016 

-0.483 0.278 -0.456 -1.737 0.086 

Alcohol, adult (aged 

>=15) consumers in 

past 12 months (%) - 

Sex: Female in 2016 

0.957 0.329 0.779 2.913 0.004 

 

a. Dependent Variable: cancer occurrence 

The data given appears to be an examination of the coefficients from a multiple regression model. 

Several predictor variables with unstandardized coefficients, standardized coefficients (Beta), t-

values, and significance levels (Sig) are included in this study along with a dependent variable 

referred to as "cancer occurrence." To give a thorough explanation, let's divide this analysis into 

seven distinct paragraphs: 

The continuous term or intercept of the regression model is shown in the first row of the coefficient 

analysis table. The constant term in this instance has a standard error (Std. Error) of 26.293 and an 

unstandardized coefficient (B) of -92.414. The constant term is 3.515 standard errors from zero, 

according to the t-value. The constant term appears to be significant at the significance level (Sig) 

of 001. is significant statistically. When every other predictor variable is set to zero, this term 

indicates the predicted value of the dependent variable (cancer occurrence). 

The coefficient of determination variable "Median population age in years (both sexes) 2020 

estimate" is described in the second row of the table. With an unstandardized coefficient of 0.544, 

this variable predicts that, while holding all other factors constant, the dependent variable (cancer 

occurrence) will grow by 0.544 units for every unit increase in the median population age. The 



effect magnitude is represented in standard deviations by the standardized coefficient (Beta), 

which is 0.178. The link between this variable and cancer occurrence may not be statistically 

significant at the conventional level (Sig =.257), according to the t-value of 1.140. 

Life expectancy (in years) at birth in 2020 is the subject of the third row. The dependent variable 

(cancer occurrence) is anticipated to increase by 1.641 units for every one-year increase in life 

expectancy, according to the predictor variable's unstandardized coefficient of 1.641. With a 

standardized coefficient (Beta) of 0.423, the effect size appears to be moderate. Life expectancy is 

a significant predictor of cancer occurrence, according to the statistically significant t-value of 

3.622 (Sig =.000). 

"Prevalence of current tobacco use, males (% of male adults aged 15 and older) in 2020" is 

represented in the fourth row. The dependent variable (cancer occurrence) is anticipated to grow 

by 0.398 units for every one-unit increase in the prevalence of tobacco use among men, according 

to the predictor variable, which has an unstandardized coefficient of 0.398. A modest effect size is 

suggested by the standardized coefficient (Beta), which is 0.180. This variable is a statistically 

significant predictor of cancer occurrence with a t-value of 2.452, which is significant at a 

conventional level (Sig =.016). "Prevalence of current tobacco use, females (% of female adults 

aged 15 and older) in 2020" is the subject of the fifth row. The dependent variable (cancer 

occurrence) is anticipated to fall by 0.511 units for every unit rise in the prevalence of tobacco use 

among females, according to the predictor variable's unstandardized coefficient of -0.511. With a 

standardized coefficient (Beta) of -0.174, the impact magnitude is likely to be moderate. At a 

conventional level, the t-value of -2.022 is statistically significant (Sig =.046), demonstrating that 

this variable substantially influences cancer occurrence as well, albeit in the opposite manner as it 

does for men. 

 "Cigarette Consumption Per Smoker Per Day (IHME, GHDx) in 2012" is the subject of the sixth 

row. The dependent variable (cancer occurrence) is anticipated to increase with each extra unit of 

cigarette intake per smoker per day, according to this predictor variable's unstandardized 

coefficient of -0.063. The tiny impact size is indicated by the standardized coefficient (Beta), 

which is -0.016. The variable does not substantially predict cancer occurrence in this situation, 

according to the t-value of -0.227, which is not statistically significant (Sig =.821). 

Information regarding two predictor variables is included in the seventh and final row: "Alcohol, 

adult (aged >=15) consumers in the last 12 months (%) "Alcohol, adult (aged >=15) consumers in 



the previous 12 months (%)," and "Sex: Male in 2016" In 2016, the gender was female. The 

unstandardized coefficients for these variables are -0.483 and 0.957, respectively. The male 

negative coefficient indicates that in 2016, a larger proportion of men who drink alcohol is linked 

to a decline in cancer occurrence. Contrarily, the positive coefficient for women suggests that a 

greater proportion in 2016 is associated with an increase in cancer occurrence. Effect sizes with 

standardized coefficients (Beta) between -0.456 and 0.779 are considered to be moderate to strong. 

While the link between alcohol consumption and men is not statistically significant at a 

conventional level (Sig =.086), it is statistically significant for females (Sig =.004), according to 

the t-values of -1.737 (for males) and 2.913 (for females). 

In the end, this coefficient analysis sheds light on how different predictor factors relate to the 

dependent variable "cancer occurrence." In 2016, it appears that life expectancy, the prevalence of 

cigarette use (among men and women alike), and female alcohol intake are statistically significant 

predictors of "cancer occurrence." These results can assist in guiding choices and treatment to the 

dependent variable, but more context regarding "cancer occurrence's" characteristics and the 

study's goals would be required for comprehensive interpretation. 

Correlation Analysis  

Table 4: Correlation Analysis 

 
cancer 

occurrenc

e 

Cigarette 

consumptio

n per 

smoker per 

day (IHME, 

GHDx) in 

2012 

Prevalenc

e of 

current 

tobacco 

use, 

females 

(% of 

female 

adults 

aged 15 

years and 

Total 

alcohol 

consumptio

n per capita 

per  year 

(liters of 

pure 

alcohol)  15 

years of age 

or older in 

2018 

Median 

populatio

n age in 

years  

(both 

sexes) 

2020 

estimate 



older) in 

2020 

cancer 

occurrence 

Pearson 

Correlatio

n 

1 0.125 .442** .548** .714** 

Sig. (2-

tailed) 

  0.187 0 0 0 

N 120 113 102 112 120 

Cigarette 

consumptio

n per 

smoker per 

day (IHME, 

GHDx) in 

2012 

Pearson 

Correlatio

n 

0.125 1 0.11 0.097 .273** 

Sig. (2-

tailed) 

0.187   0.164 0.191 0 

N 113 187 161 184 187 

Prevalence 

of current 

tobacco use, 

females (% 

of female 

adults aged 

15 years 

and older) 

in 2020 

Pearson 

Correlatio

n 

.442** 0.11 1 .434** .541** 

Sig. (2-

tailed) 

0 0.164   0 0 

N 102 161 164 162 164 



Table 4.5: Correlation Analysis  

The information is a correlation study between several variables, such as "cancer occurrence" 

(which is not defined explicitly), daily cigarette use per smoker in 2012, the proportion of female 

current tobacco usage in 2020, annual alcohol consumption per capita in 2018, and the median 

population age in 2020. The strength and direction of the correlations between these variables are 

assessed using the Pearson correlation coefficient (r). The relationships are explained in depth in 

the following eight paragraphs: 

The first study of correlation looks at the connection between "cancer occurrence" and "Cigarette 

intake per smoker per day in 2012." The modest positive association between these variables is 

indicated by the Pearson correlation coefficient (r), which is 0.125. The positive sign implies that, 

although the association is weak, "cancer occurrence" tends to grow as daily cigarette intake per 

smoker increases. The association is not statistically significant at a conventional level, which is 

often set at 0.05, according to the p-value (Sig.) of 0.187. 

Total 

alcohol 

consumptio

n per capita 

per year 

(liters of 

pure 

alcohol) 15 

years of age 

or older in 

2018 

Pearson 

Correlatio

n 

.548** 0.097 .434** 1 .581** 

Sig. (2-

tailed) 

0 0.191 0   0 

N 112 184 162 188 188 

Median 

population 

age in years 

(both sexes) 

2020 

estimate 

Pearson 

Correlatio

n 

.714** .273** .541** .581** 1 

Sig. (2-

tailed) 

0 0 0 0   

N 120 187 164 188 238 



The second correlation looks at how "cancer occurrence" and "Prevalence of current tobacco use 

among females in 2020" relate to one another. The moderately positive association between these 

variables is indicated by the Pearson correlation coefficient (r), which is at 0.442. This shows that 

"cancer occurrence" tends to rise together with the incidence of tobacco smoking among females. 

It's critical to note that the p-value (Sig.) of 0.000 shows that this link is very statistically 

significant.  

The association between "cancer occurrence" and "Total alcohol consumption per capita in 2018" 

is evaluated in the third correlation. The moderately positive association between these variables 

is indicated by the Pearson correlation coefficient (r), which is at 0.548. This implies that "cancer 

occurrence" tends to rise along with overall alcohol intake per capita. This association is confirmed 

to be statistically significant at a high degree of confidence (0.01) by the p-value (Sig.) of 0.000. 

The fourth connection looks at how "cancer occurrence" and "Median population age in 2020" are 

related. There is a significant positive association between these variables, as indicated by the 

Pearson correlation coefficient (r) of 0.714. This suggests that "cancer occurrence" tends to rise 

dramatically when the median population age rises. The association is very statistically significant, 

as indicated by the p-value (Sig.) of 0.000. 

The association between "Cigarette consumption per smoker per day in 2012" and "Prevalence of 

current tobacco use among females in 2020" is the subject of the fifth correlation. The slight 

positive association between these variables is indicated by the Pearson correlation coefficient (r), 

which is 0.110. This suggests that the prevalence of tobacco usage among girls in 2020 tends to 

rise modestly when daily cigarette intake per smoker increases. However, this association is not 

statistically significant, as shown by the p-value (Sig.) of 0.164. 

The sixth correlation looks at the connection between "Total alcohol consumption per capita in 

2018" and "Cigarette consumption per smoker per day in 2012." The modest positive association 

between these variables is indicated by the Pearson correlation coefficient (r), which is 0.097. 

Accordingly, overall alcohol consumption per person in 2018 tends to rise a little bit along with 

daily cigarette consumption per smoker. The p-value (Sig.) of 0.191, like the preceding correlation, 

suggests that this association is not statistically significant. 

The eighth correlation evaluates the connection between "Total alcohol consumption per capita in 

2018" and "Prevalence of current cigarette usage among females in 2020." The moderately positive 

association between these variables is indicated by the Pearson correlation coefficient (r), which 



is at 0.434. This shows that overall alcohol consumption per person in 2018 tends to grow along 

with the incidence of cigarette smoking among females. This association is confirmed to be 

statistically significant at a high degree of confidence (0.01) by the p-value (Sig.) of 0.000. 

The eighth and final correlation investigates the connection between "Total alcohol consumption 

per capita in 2018" and "Median population age in 2020." There is a significant positive association 

between these variables, as indicated by the Pearson correlation coefficient (r) of 0.581. This 

suggests that overall alcohol consumption per person in 2018 tends to rise dramatically as 

population age increases. The association is very statistically significant, as shown by the p-value 

(Sig.) of 0.000. 

In the final result, the correlation analysis reveals a variety of connections between the variables. 

"cancer occurrence" has a positive link with median population age, overall alcohol consumption 

per capita, and the prevalence of female cigarette usage. The correlation with the median 

population age is the greatest. It does not, however, substantially correspond with daily cigarette 

intake for each smoker. These results can shed light on possible relationships between these issues, 

which might be investigated further in studies or analyses of policy.  

4.3 Summary  

It can be summarized that the study in the of this chapter the tables and the graphs represented the 

data and the ecological data based on graphs of scattered plot. 

  



Chapter 5: Results and Conclusion 

5.1 Results  

The age distribution reveals a wide range, with individuals ranging from 14.4 to 57.5 years, 

showcasing a diverse population. The average age of 30.691 years and a standard deviation of 

9.5501 highlight the variability in age. Additionally, life expectancy at birth in 2020 ranges from 

52.8 to 86.5 years, indicating significant differences in longevity. The prevalence of current 

tobacco use among both males and females in 2020 exhibits notable variation, with mean 

frequencies of 30.27% and 10.38%, respectively. These descriptive statistics provide a 

foundational understanding of the population's composition and health indicators. 

The regression analysis, detailed in chapter 4 offers insights into the predictive power of various 

independent variables on the dependent variable "cancer occurrence." The model demonstrates a 

strong positive correlation (R = 0.821), suggesting that approximately 67.4% of the variance in 

"cancer occurrence" is explained by the included predictor variables. The Adjusted R Square 

(0.646) takes into account the number of predictors, providing a more conservative estimate of the 

model's explanatory power. The ANOVA analysis further confirms the overall significance of the 

regression model, indicating that at least one predictor significantly contributes to the variance in 

"cancer occurrence." Noteworthy findings include the significant positive impact of life 

expectancy on "cancer occurrence" (B = 1.641, p < 0.001) and the influence of the prevalence of 

tobacco use among males in 2020 (B = 0.398, p = 0.016). Interestingly, the prevalence of tobacco 

use among females in 2020 shows a negative association with "cancer occurrence" (B = -0.511, p 

= 0.046). These coefficient estimates provide valuable insights into the direction and strength of 

the relationships between individual predictors and the dependent variable. The correlation 

analysis explores the relationships between various pairs of variables. Of particular significance is 

the strong positive correlation between "cancer occurrence" and the median population age in 2020 

(r = 0.714) and the substantial positive correlation with total alcohol consumption per capita in 

2018 (r = 0.548). These findings suggest meaningful associations between age, alcohol 

consumption, and the dependent variable "cancer occurrence." The correlation analysis contributes 

to a nuanced understanding of how different variables interact within the studied population. 

Discussion on Findings 



Breast cancer, with its varying incidence rates across countries, is intricately linked to country-

specific risk factors. This complex relationship exists regardless of a nation's size, population, or 

other distinctive characteristics. Li et al. (2019) shed light on the interplay of metabolic and 

behavioral risk-oriented elements, including mortality trends, in shaping the prevalence of breast 

cancer on a global scale. However, the current discussion lacks a comprehensive linkage of these 

findings to the existing literature, prompting a deeper exploration of whether identified 

associations resonate with previous research or present novel insights. 

Echoing the work of Carreras et al. (2020), lifestyle factors emerge as pivotal contributors to breast 

cancer incidence. The prevalence of unhealthy behaviors, notably smoking, across the UK, US, 

and Europe underscores their significant role in the global burden of breast cancer. This aligns 

with a wealth of literature emphasizing the impact of modifiable risk factors on cancer 

development. Nevertheless, to bolster the discussion, a more nuanced exploration is needed to 

ascertain the degree to which these observed tendencies align with or deviate from prior research. 

References to studies exploring the global impact of lifestyle factors on breast cancer, such as those 

by Roheel et al. (2023) and Mubarik et al. (2021) can provide additional evidence and context. 

Transitioning from the identification of associations, a critical examination of the study's 

limitations is warranted. Adopting an ecological approach restricts the exploration to associations 

at the population level, preventing a nuanced understanding of individual-level nuances. This 

limitation raises questions about the generalizability of the findings to diverse populations and 

warrants a discussion on the implications of this constraint. To substantiate this discussion, 

referencing critiques of ecological studies and their limitations in drawing causal inferences, as 

outlined by Morgenstern (1995), would add depth to the discourse. 

The limitations of the study design extend to the broader implications of the findings. While 

associations can be identified, causation and individual-level nuances remain elusive. This 

limitation necessitates a discussion on the implications of drawing population-level inferences and 

the need for complementary research approaches to unravel the complexities of breast cancer 

etiology. The critique that the discussion lacks a critical examination of the findings and their 

implications can be addressed by weaving a thoughtful narrative on the methodological constraints 

and their ramifications. 



A more critical juncture in the discussion should involve an exploration of healthcare standards 

and their role in breast cancer detection and treatment. Ginsburg et al. (2020) emphasize the 

significance of a well-equipped healthcare system in facilitating early-stage detection and 

improving patient outcomes. While this aligns with existing knowledge, the discussion can benefit 

from referencing studies that showcase successful healthcare infrastructure improvements in breast 

cancer detection, such as those in developed countries like Sweden (Agustsson et al., 2020). This 

broader perspective can enrich the discussion on the global landscape of healthcare improvements 

and their impact on breast cancer outcomes. Moreover, delving into the financial aspects of 

healthcare improvements, the discussion highlights the role of economically stable countries like 

the USA and UK in implementing enhanced treatment systems. To augment this, references to 

studies evaluating the economic burden of breast cancer and the cost-effectiveness of healthcare 

interventions can be incorporated. For instance, the work of Hanly et al. (2015) examines the 

economic burden of breast cancer in Europe, providing insights into the financial implications of 

breast cancer care. 

However, a more inclusive discussion is needed to address the potential challenges faced by less 

economically robust nations in implementing similar healthcare improvements. Drawing from the 

literature, examples of resource-efficient strategies employed by developing countries to address 

breast cancer challenges can be explored. The reference to studies like Sinnadurai (2018), which 

assesses breast cancer in low-resource settings, can contribute to a more balanced discussion. 

Comparing the result 

The discussion segment has shown multiple risk factors which are associated with breast cancer. 

Though the previous literature has shown a wide range of information on breast cancer. However, 

the research has lacked any in-depth analysis of certain reasons such as unhealthy lifestyles that 

have accelerated the possibility of breast cancer. Reportedly the present discussion has highlighted 

rising population-related challenges and unhealthy lifestyles which have increased the number of 

breast cancer patients. 

Strengths and limitation of the research 



Though the absence of primary qualitative data in healthcare organisations has created limitations 

of the current research to identify the present breast cancer occurrence in both developed and 

underdeveloped nations. However, the statistical analysis of a wide range of information on breast 

cancer in various nations has helped together a comprehensive knowledge pertaining to the 

associations between country-specific breast cancer and mortality rate. This has made a major 

strength of the research.  

Issues for future research  

In terms of investigating the association between mortality rate, breast cancer incidence and 

different country-specific factors, it is crucial to gather accurate information on the response of 

cancer patients toward the given medicines. The lack of this information might create issues for 

future research on similar research topics. 

  



Conclusion 

The first objective of the study is “To obtain the association between country-specific breast cancer 

incidence and country-specific risk factors”. In this stage, there is a detailed discussion of causes 

of breast cancer within country segments. Li et al. (2019) states that there are behavioral risk-

oriented factors and mortality trends relating to the development of breast cancer within country 

segments. Personal or family history, improper levels of lifestyle, and so on are also the 

contributions behind the development of breast cancer in men and women. Therefore, there is a 

positive association between cancer incidence and risk-oriented characteristics.  

The second objective is “To obtain the association between country-specific breast cancer 

mortality and country-specific risk factors”. As per Cuoghi et al. (2022), the developed rates of 

GDP per capita ensure the lower levels of risk of mortality within breast cancer scenarios. The 

healthcare system of the western countries provides a state-of-art prevention and treatment 

programs to reduce the risks of breast cancer. A developed compare and contrast approach has 

been provided in this objective with focus on breast cancer awareness and prevention policies.  

The third theme of the study is “To investigate whether there is any association between breast 

cancer incidence/mortality and country-specific risk factors”. This objective has ensured different 

levels of connection between breast cancer incidence and mortality rates with the key inclusion of 

country-specific factors. The UK has a developed institution for healthcare facilities and is named 

as the NHS. This organization is responsible for public awareness and performing prevention with 

screening measures of breast cancer. As per Rayment-Jones et al. (2020), lifestyle factors, cultural 

factors, and soon have a significant impact within the levels of breast cancer patients. 

Recommendations  

There is an important requirement for extensive diagnosis and survey of actual number of breast 

cancer patients with their causes and prevention regarding the same. As a result, some countries 

will benefit in terms of the implementation plan of public awareness policy regarding breast cancer 

and awareness programs. The present research study has provided extensive details regarding 

breast cancer including the specific risk factors and mortality rates. Therefore, as per the reports 

of Mayo Clinic, improvement of physical activity and limitations of alcohol intake will be 

considered of high levels of significance Hence, for different country segments, these 

characteristics will be justifiable recommendations. 



As per the reports of Breast Cancer Foundation, the strict avoidance of weight gain will be an 

important suggestion for the common people. In this aspect, different country governments need 

to address this public issue including the development of public health plans. The plan will be in 

accordance with health and safety legislations and will be addressing the health and emergency 

needs of the common people.   

According to Nickel et al. (2022), there is an important requirement for systematic access of 

international breast density information. Therefore, it will allow different healthcare professionals 

to develop different health procedures and prevention measures against breast cancer. The active 

role of AI will be an important suggestion regarding screening and prevention policies of breast 

cancer among women. Ensuring effective levels of sources from government and non-government 

is a crucial factor behind the prevention of breast cancer and identifying the rates of mortality that 

will be measured annually   

Limitations of the research study  

Limitations of the study refer to the area where the research study is limited to provide a certain 

information. In that same way there are some limitations of the present research study. At first, 

there is a functional absence of secondary qualitative data that can provide different themes that 

are associated with the present research study. Secondly, the study fails to provide different 

government policies and procedures regarding reduction of mortality rates for different country 

segments for those people suffering from breast cancer. Thirdly, the study has a lack of primary 

research system for identifying the opinions of different respondents. Therefore, these are the 

certain limitations of the present research study.  

Future scope of the research work  

For every research study, there is an identifiable aspect of future cope. Future scope of a research 

study is the extent where the research study will provide more information regarding the research 

topic. The present study will focus on mixed methodology and approach to determine association 

between breast cancer incidence and risk factors behind the same. The future study will also ensure 

the in-depth findings and analysis system using opinion of different respondents as the relevant 

findings aspect. The future study will also focus on the representation of different government 

policies and procedures with reduction of risks of breast cancer including developed screening 

programs. 
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Appendix 2: SPSS output  
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(san_sm – Cancer Occurrence) 

Figure 4.2: Scatter Plot Analysis for Cancer occurrence and Cause of Occurrence of Tobacco usage 

across Females 

 

The crude breast cancer incident rate: 



 

The age-standardized incident rate: 



 

Cumulative lifetime risk of breast cancer: 



 



 

(san_sam – Cancer Occurrence) 

Figure 4.3: Scatter Plot Analysis for Cancer occurrence and Cigarette Consumption per smoke per 

day 

  



 

(san_sm – Cancer Occurrence) 

Figure 4.4: Scatter Plot Analysis for Cancer occurrence and Cause of Occurrence of Alcohol 

Consumption per Capita per Year 

(Source: SPSS) 

 



 

(san_sm – Cancer Occurrence) 

Figure 4.6: Scatter Plot Analysis for Cancer occurrence and Alcohol consumption over the age of 

15 consumption among Female 
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(cancer occurrence – Cancer Occurrence) 

Figure 4.7: Scatter Plot Analysis for Cancer occurrence and Current Health Expenditure among 

the Gross Domestic Product  

 

 

 

 



 

Figure 4.9: Scatter Plot Analysis for Cumulative Risk for Cancer Occurrence and Estimated 

Number of Deaths from Female Breast Cancer 
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