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Background: The Cancer death rates prevails as a critical challenge on health 
systems globally. Whilst various factors such as economics and lifestyle factors 
are predicted to be  influential, it is important to explain these relationship 
scientifically to develop targeted public health interventions.
Objectives: The investigation within this study concerns the interconnections 
between the rates of death arising from Cancer and pivotal lifestyle and economic 
factors of the populations within the economically advanced countries of the 
G7 (Germany, the United Kingdom (UK), The United States of America (USA), 
Canada, France, Italy, and Japan) over 20 years, from the year 2000 until 2020.
Methods: The data used in this study, including GDP (in United States Dollars 
USD - $) influence, obesity rate, pollution levels, population size, the prevalence 
of smoking, and the cancer death rates were collected from World Bank and 
Organization for Economic Co-operation and Development (OECD). Descriptive 
statistics, multiple linear regression, ANOVA, the case Processing Summary, and 
Principal Component Analysis were carried out to determine the distribution of 
data and interrelationships between independent and dependent variables.
Results: The findings of the study disclosed that the variables explained 58% 
of the variance in cancer mortality (R2 = 0.580). Definite connections between 
smoking prevalence, years of life lost, levels of obesity, the level of pollution, and 
the cancer death rate were established.
Conclusion: The study emphasizes the importance of targeting modifiable 
risk factors such as smoking, pollution, and obesity in cancer prevention and 
management. It highlights the importance of public health strategies focused 
on reducing these risk factors through targeted interventions. Additionally, 
equitable healthcare distribution must be  considered in shaping effective 
policies to reduce cancer mortality.
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Introduction

The death rate deriving from Cancer is a concern of great importance to public health as 
various environmental management factors are seen to exert influence on levels of occurrence 
(1). Ecological management focuses on sustainability by addressing environmental issues 
through strategic decision-making and actionable policies. It involves mitigating risks, 
allocating funds for ongoing improvements, and addressing past ecological damage (2).
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This study categorizes environmental factors influencing public 
health into three main sub-factors. The first is attributed to national 
public authorities and the lack of strength of their investment 
strategies to have a relevant influence on GDP in United States Dollars 
(USD - $), sequentially exposing citizens to a negative consequence. 
The second sub-factor is the regional environmental occurrences, such 
as the pollution of the air and soil contamination from chemicals, in 
addition to the availability of adequate clean water. The final sub-factor 
is regarding the chosen behavior of individual citizens, namely the use 
of tobacco products and obesity levels. Furthermore, alternative forced 
determinants such as unstable physical and psychosocial impositions 
with origins in both personal and work-life tensions (3).

Advances over time have enhanced understanding of how 
environmental factors influence the risk of cancer, thus underscoring 
their global domination on Cancer prevalence (4). Public health 
continues to endure the challenges presented by Cancer, which exists 
as an initiator of premature death worldwide, exacerbated even more 
by the pattern of increasingly unhealthy lifestyle habits. Studies 
suggest that 40% of cancer cases in affluent countries are preventable 
through lifestyle changes, including increased physical activity, 
healthier diets, and reduced smoking and alcohol use (5). Modern 
advancement in the ability to enhance the speed of detection and 
thereafter rapid clinical treatments with supportive care has led to 
reducing the mortality rate of Cancer patients. Since 2019, it has been 
noted that the relative 5-year survival rate for a combination of 
Cancers has reached a figure of around 68%, prompting the rise of 
survival to more than 16.9 million Cancer sufferers in the United States 
(USA). Regrettably, many of these survivors are unable to return to 
normal life, often enduring long-term health problems along with a 
lower quality of life than previously experienced. Cost-effective 
interventions are key to confronting the ongoing burden of Cancer as 
well as battling against the rate of mortality caused by the illness. The 
crucial risk factors of Cancer, which are modifiable, enabling higher 
survival prospects, include the absence of a healthy diet, a higher than 
advisable body mass, inadequate physical exercise, and use of tobacco 
products. Past epidemiological studies have typically presumed that 
lifestyle behavior at one point in adulthood is a lifetime habitual 
behavior, accepting lifestyles are constant. Prevention strategies to 
fight Cancer aim to encourage behaviors that are sustainable and 
flexible enough to withstand behavior variability throughout life. The 
total significance of life changes during adulthood has still not been 
fully understood (6). The largest impact on public health is a habitual 
unhealthy lifestyle, which includes excess eating and drinking of 
alcohol, lack of exercise, poor quality diet, and smoking. Over 50% of 
the total diagnosed Cancer cases and over 40% of cardiovascular 
illnesses, including heart disease, are considered to be in some form 
associated with factors relating to detrimental lifestyles (7).

Between the years 2005 and 2015, cancer occurrence has 
significantly risen by 33%. This has been mainly attributed to the 
growth and aging of populations. Despite this rise, it is estimated that 
modification of lifestyles could save more than a third of the lives lost 
due to Cancer. A key feature of global Cancer control is primary 
prevention, adjustment of certain factors could change outcomes, 
including smoking (21%), lack of physical exercise (2%), the use of 
alcohol (5%), obesity (2%) and the consumption of fresh fruit and 
vegetables (5%) (8).

The purpose of this research is to evaluate the association between 
Cancer death rates and various environmental and lifestyle factors, 

including GDP in USD, pollution, population size, smoking and obesity 
in the countries of the G7, namely Germany, the United Kingdom 
(UK), the USA, Canada, France, Italy and Japan. The study will explore 
how the Cancer death rates are affected by the increasing or decreasing 
trends in GDP in USD, obesity rates, the effects of pollution, population 
size, smoking rates, and life lost in the particular countries.

Materials and methods

This study used an ecological study design to assess selected 
environmental and lifestyle factors on the Cancer mortality rates. 
Lifestyle habits, such as obesity rates and tobacco use and 
environmental factors, including pollution, population size, and life 
expectancy were studied in relation to Cancer mortality rates in G7 
countries, including Germany, the UK, the USA, Canada, France, Italy 
and Japan. The definitions of the data used are provided in the Table 1. 
The data for the study were collected from the website of Organization 
for Economic Co-operation and Development (OECD) and World 
Bank. The study focused on G7 countries, since they are the countries 
that have more consistent advancement in the world and long-term 
data for the period of 2000–2020 were well-established due to their 
comprehensive health data systems. Nations not included in the G7 
group were excluded from the analysis, because of inconsistency in 
their levels of social and economic evolution, reflecting to the poor 
quality of the data available for them.

Data analysis

In this study, data were analyzed using the statistics tools, namely 
SPSS Version 22 and R Version 4.4.2. The data was first analyzed using 
descriptive statistics, analyzing the characteristics of the data. The 
associations between the dependent and independent variables were 
then analyzed using Correlation analysis, Multiple Linear Regression 
analysis ANOVA, the case Processing Summary, and Principal 
Component Analysis.

Descriptive statistics

The data set was summarized by descriptive statistics, which 
offered insight into principal measures such as the mean, standard 
deviation, and distribution of variables, including levels of obesity, the 
amount of pollution, the size of the population, the prevalence of 
smoking, and the expected life length. The data were tested for 
normality using descriptive statistics. Since skewness and kurtosis 
values were within the acceptable ranges (−2 and +2 for skewness and 
−1 and +1 for kurtosis values), all the variables were considered as 
normally distributed (9). This course of action produced a 
comprehensive overview of the data set, which identified central 
tendencies and variations in cancer mortality rates.

Correlation analysis and multi-collinearity

Correlation analysis was used to identify relationships between 
cancer mortality and the independent variables. Correlation measures 
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the degree of relationship between two variables. It ranges from −1 to 
1, where 1 indicates a perfect positive correlation and −1 indicates a 
perfect negative correlation. Correlation is beneficial for exploring the 
relationship between two variables and identifying potential predictors 
(10). Variance Inflation Factors (VIF) were calculated to assess multi-
collinearity. Multi-collinearity is the occurrence of high correlations 
between two or more independent variables in a multiple regression 
model. This method is used to determine how effectively each 
independent variable can be used to predict the dependent variable in 
a statistical model. Multi-collinearity can lead to misleading results, 
with wider confidence intervals that produce less reliable probabilities 
for the effect of the independent variables in a model (11). Principal 
Component Analysis (PCA) was used to address multi-collinearity 
and reduce dimensionality, retaining variables that significantly 
influenced cancer mortality. As a result of the PCA analysis, the 
components obtained were used to produce a biplot graphic that 
allowed the presentation of the proximity of the variables to each other.

Regression analysis

Both multiple linear regression and Poisson regression models 
were used to explore relationships between cancer mortality and 
independent variables. Regression analysis is an analysis method used 
to measure the relationship between two or more quantitative 

variables. Since more than one variables were assessed in this study, 
multivariate regression analysis was employed (12). Poisson 
Regression Analysis is a statistical method used to estimate the 
number of times a specific event will occur within a period for 
independent variables (13). The Poisson model was chosen for its 
suitability in analyzing rate data, providing robust insights into the 
effects of smoking prevalence, pollution levels, and life expectancy.

ANOVA and PCA

A One-Way ANOVA tested for statistically significant differences 
among groups, revealing non-uniform impacts of variables like 
smoking, pollution, and obesity across G7 countries. One-way 
ANOVA analysis is a tool used to test whether there is a statistically 
significant difference between the means of independent groups (14). 
PCA further simplified the dataset, highlighting smoking, pollution, 
and life expectancy as the most influential factors in cancer mortality.

The combination of advanced statistical techniques, sensitivity 
analyses, and temporal considerations ensures a robust and 
comprehensive methodology to appreciate the factors dominating the 
cancer death rate throughout the G7 countries.

Confirmation of the statistical significance of the model (p < 0.05) 
emerged from the ANOVA test, accentuating that characteristics of 
lifestyle and environmental factors are not consistent influences on the 

TABLE 1  The definitions and explanations of the dependent and independent variables included in the study.

Variables Definitions

Dependent variable

Cancer deaths Deaths from cancer are the mortality rate resulting from all types of malignant neoplasms. Mortality rates are based on the number of deaths registered 

in a country in a year divided by the size of the corresponding population. The rates have been age-standardised using the direct method of 

standardisation to the OECD population to remove variations arising from differences in age structures across countries and over time.

Independent variable

Smoking Smokers are the population aged 15 years and over who report that they smoke tobacco every day. International comparability is limited due to the lack 

of standardisation in the measurement of smoking habits in health interview surveys across OECD countries. There is variation in the wording of the 

question, the response categories, and the related administrative methods.

Population size The population is the number of people who live in a country. It counts the resident population, defined as all nationals present or temporarily absent 

from the country, and aliens permanently settled in the country. The population includes the categories: national armed forces stationed abroad; 

merchant seamen at sea; diplomatic personnel located abroad; civilian aliens resident in the country; and displaced persons resident in the country. 

Populations excluded are namely foreign armed forces stationed in the country; foreign diplomatic personnel; and civilian aliens temporarily resident in 

the country. For countries with overseas colonies, protectorates, or other territorial possessions are generally excluded.

Pollution Estimated annual age-sex specific disability adjusted life years (DALY) in millions attributable to environmental factors, including Air Pollution, Water 

Pollution, Greenhouse Gas Emissions, Land Pollution and Solid Wastes that are caused by vehicle exhaust, factories, dust, pollen and natural processes, 

such as volcanoes and wildfires.

Potential years of 

life lost

Potential years of life lost is a summary measure of premature mortality, providing an explicit way of weighting deaths occurring at younger ages, which 

may be preventable. The calculation involves adding deaths occurring at each age and multiplying this by the number of remaining years to live up to a 

selected age limit (75 years old is used in OECD Health Statistics). To assure cross-country and trend comparison, the potential years of life lost are 

standardised for each country and each year.

Gross Domestic 

Product (GDP in 

USD)

Gross Domestic Product (GDP) is determined according to the expenditure approach. In the expenditure approach, the main components of GDP are 

including final consumption expenditure of households and non-profit institutions serving households (NPISH), plus final consumption expenditure of 

General Government, plus gross fixed capital formation (or investment), and plus net trade (exports minus imports).

Obesity Overweight or obese population is the share of the population aged 15 years and older with excessive weight presenting health risks because of the high 

proportion of body fat. Based on the World Health Organization (WHO) classification, adults with a body mass index (BMI- weight/height2) from 25 to 

30 are defined as overweight, and those with a BMI of 30 or over as obese. Data is recorded both for “self-reported” data (estimates of height and weight 

from population-based health interview surveys) and “measured” data (precise estimates of height and weight from health examinations).
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death rate of cancer sufferers throughout the countries of the G7. The 
variance between the means of individual groups was significantly 
great to indicate that at the minimum, there is one determinant (the 
obesity level, pollution effect, the GDP, population size, or smoking 
generality) that notably exerts influence on the rate of cancer mortality 
in comparison to the remaining factors.

Results

Significant findings relating to the dominance of the components 
attributed to lifestyle and environmental factors along with their 
significance on cancer patient mortality rates within the G7 countries 
over 20 years (2000 to 2020) were produced from the data analysis of 
this study.

147 total data points are presented in this study without any data 
absence. Consequently, the data absence denotes the nonexistence of 
a response for observation purposes. However, confusion with a zero 
value should be  avoided. Confirmation of the completion of data 
concerning death deriving from cancer, the GDP in USD, the effects 
of pollution, the level of tobacco product use, and the loss of life from 
the statistical test analysis. Consequently, data relating to the research 
displayed a non-existence of missing values in the results obtained.

The descriptive statistics produced an evaluation of the crucial set 
of values involved in the study. Within the countries of the G7 during 
the period of research, the mean rate of cancer-caused deaths was in 
the region of 224.915, with a standard deviation of 21.7615 (Table 2). 
The means of death caused by Obesity levels and the effects of 
pollution saw specifically elevated means, which demonstrated the 
extensiveness experienced in the prosperous countries. Exhibiting a 
marked variance in the sizes of a population, the prevalence of using 
tobacco products, in addition to the conjecture of length of life, 
illustrated the demographic diversity of the G7 countries. (Note: as the 
correlation of death caused by cancer was negligible, GDP in USD was 
not used.)

In Table  3, the R-squared and Durbin-Watson statistics are 
important. The R-squared is 0.580, meaning that the research model’s 
independent variables explain 58% of the variance in the dependent 
variable. The remaining 42% is due to other factors. The Durbin-
Watson statistic is a test for autocorrelation in the residuals of a 
regression model. The DW statistic ranges from zero to four, with a 
value of 2.0 indicating no autocorrelation. Values below 2.0 indicate 
positive autocorrelation. The statistical results show 
positive autocorrelation.

In this instance analysis of factors deriving from the environment 
and a dependent variable was performed using Multiple linear 
regression, it can examine the linear relationship betwixt a minimum 
of two independent variables (15). In a similar context, the linear 
relationship between the dependent variable (the cancer-causing 
death rate) and several independent variables was examined (GDP in 
USD, the existing level of obesity, effects originating from pollution, 
the population size, and the prevalence of smokers). Data analysis, 
estimation, and understanding of causal relationships were the 
purposes of this method, to determine the influences of independent 
variables on the dependent variable. The determination of the effect 
of variables such as smoking tobacco products and obesity on the 
cancer mortality rate is established by multiple linear regression. 
Table 4, namely the coefficient table, exhibits the influence of the 
independent variables on the dependent variable, cancer death. The 
unstandardized coefficients which are as follows:

	

( )
( ) ( )
( ) ( )

Cancer Death 115.528 obesity 1.103
pol _ effect 0.010 GDP 4.109E 6
population 0.069 smokers 2.834 .

= + ×
+ × + ×− −
+ ×− + ×−

How each independent variable affects the rate of death from cancer 
is illustrated in this equation. For example, a decrease in the death of 
cancer by 0.206 units is seen when an increase in the obesity variable 
occurs, whilst a rise in the effects of pollution denotes an increase in 
death deriving from cancer by 0.048 units. Since the measurement of 
multicollinearity in a regression analysis is key for model fit, the 
Variance Inflation Factor (VIF) value is of crucial importance. The 
Multi-collinearity occurs upon an intercorrelation of two or more 
independent variables found in a multiple regression model, considering 
the possibility of negative impact of this intercorrelation on the 
regression results. An indication that multi-collinearity exists is 
generally exhibited by either a VIF above 4 or a tolerance below 0.25; 
accordingly, additional research is necessitated. Hence, a similar 
situation for the independent variables was not detected.

Figure 1, a correlation matrix was created showing the relationship 
between all variables through a color palette. The values in the 
correlation matrix range from −1 to +1. Values close to −1 indicate a 
negative correlation, while values close to +1 indicate a positive 
correlation. Two variables with a positive correlation will increase or 
decrease together, whereas for two negatively correlated variables, as 
one increases, the other decreases. A value close to 0 indicates no 
connection between the two variables.

In consideration of the data given in the table, between 2000 and 
2020, there was a positive correlation between cancer deaths and 

TABLE 2  Descriptive statistics of dependent and independent variables, 
namely cancer death rates, pollution effect, smoking, population size, 
GDP in USD and obesity in G7 countries between the years of 2000 and 
2020.

Variables Mean Std. Deviation N

Death cancer 224.915 21.7615 147

Obesity 53.836 13.3388 147

Pollution effect 294.456 127.3719 147

Population 105.422 87.3436 147

Smokers 20.625 5.0104 147

Life lost 4684.673 1077.7289 147

TABLE 3  Poisson regression model associating cancer death rates with 
dependent and independent variables, namely cancer death rates, 
pollution effect, smoking, population size, GDP in USD and obesity in G7 
countries between the years of 2000 and 2020.

Model R R 
square

Adjusted 
R square

Standard 
error of 

the 
estimate

Durbin-
Watson

1* 0.762 0.58 0.565 14.3519 0.327

Model was constructed by including cancer death as dependent variable and smoking status, 
obesity, population size, pollution effect and GDP in USD as independent variables (predictors).
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smoking, life loss, pollution effect, obesity, and GDP rates. As these 
rates increase, the cancer death rate also increases in parallel. The 
highest positive relationship is with the smoking rate, at 0.44. 
Therefore, the smoking rate affects the cancer death rate more than 
the other variables. On the other hand, there is a negative correlation 
between cancer deaths and population. Thus, as one value increases, 
the other decreases. For example, as cancer deaths increase, the 
population decreases, or as the population rises, cancer deaths 
decrease. The GDP USD per hour worked value is close to 0 (−0.08), 
indicating no connection between these variables.

The Principal Component Analysis (PCA) reports the factors that 
are more dominant and illustrative in each country. PCA is a statistical 
technique universally used in numerous fields, including data 
visualization, dimensional reduction, data compression, and data 
analysis. It is specifically convenient for reducing complexity in large 
and intricate data sets, producing results that make interpretation 
elementary. This analysis is vital when working with complex and 
extensive data (16).

Figure  2 shows the contribution rates of variables to the first 
(Dim-1) and second (Dim-2) principal components (PCs). About 

TABLE 4  Linear relationship between dependent and independent variables in G7 Countries. (2000–2020).

Model Unstandardized coefficient Collinearity statistics

B (Significance) Std. Error T Tolerance VIF

Constant 115.528 (*) 9.848

Obesity 1.103 (*) 0.103 0.676 0.752 1.33

Pollution effect 0.010 (*) 0.011 0.058 0.747 1.339

GDP USD −4.11E-06 (*) 0.000 −0.219 0.7 1.429

Population size −0.069 (*) 0.016 −0.277 0.737 1.357

Smokers 2.834 (*) 0.334 0.653 0.503 1.988

*p-value<0.001.

FIGURE 1

A color palette showing the relationship between dependent and independent variables, namely cancer death rates, pollution effect, smoking, 
population size, GDP in USD and obesity in G7 countries between the years of 2000 and2020.
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Dim-1 (41.1%), smokers and population variables make the highest 
contribution, while pollution, GDP, and cancer deaths make moderate 
contributions. The obesity variable has a relatively lower contribution. 
This shows that the first component is dominated by smokers and the 
population. On the other hand, with Dim-2 (22.6%), Obesity and 
Death Cancer make the highest contribution. Smokers, Population, 
and GDP have a low effect. Pollution makes the lowest contribution 
to the second component.

Figure 2 shows that Dim-2 is also closely related to obesity and 
cancer deaths, but other variables also have a certain effect. In general, 
the first component (Dim-1) is most associated with smokers and 
population variables, while the second component is associated with 
obesity and cancer deaths. This graph shows the directions of the 
variables and the distribution of the countries. Cancer death and 
obesity variables appear to be strongly associated with each other 
(positioned close to the same direction). GDP and Population are 
close to each other but oriented in a different direction. GDP and 
pollution appear to be very closely related to each other. Smokers, on 
the other hand, are looking in a different direction, meaning that they 
may be more independent of the other variables. Considering the 
distribution of countries, for instance, the United States (USA) is most 
likely located in the direction of obesity and population (with the 
possible high obesity and cancer death rates). Japan (JAP) may 
be different from the other groups since it probably has low obesity 
and low cancer death rates. European countries (DEU, FRA, ITA, 
GRB) may generally be closer to GDP and Population. This biplot 
analysis is quite significant in terms of visualizing the relationship 
between countries’ obesity, cancer deaths, smoking rates, and 

economic indicators. In particular, the strong relationship between 
obesity and cancer deaths and the fact that the GDP and population 
are on a different axis are striking.

Discussion

Main findings of the study

This study investigated the relationship between various 
socioeconomic and environmental factors, such as GDP in USD, 
pollution, population, smoking, years of lives lost (YLL), and obesity 
and cancer mortality in G7 countries between 2000 and 2020. Among 
these factors, obesity (p < 0.001), GDP (p < 0.001), population 
(p < 0.001), environmental pollution levels (p < 0.001) and smoking 
(p < 0.001) rates were found to have a significant positive association 
with cancer mortality.

Comparison of findings with existing 
literature and implications

The findings of the current study showed smoking rates are 
positively correlated with the Cancer deaths that align with existing 
literature. For instance, a report by the International Agency for 
Research on Cancer (IARC) published in The Lancet Oncology (2004) 
confirmed the critical role of smoking as a major risk factor for cancer 
mortality (17). Wéber et al. (18) similarly emphasized the significant 

FIGURE 2

Distribution of dependent and independent variables, namely cancer death rates, pollution effect, smoking, population size, GDP in USD and obesity in 
G7 countries between the years of 2000 and 2020.
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contribution of smoking to cancer deaths. Additionally, Afifi et al. (19) 
highlighted the relationship between population size and cancer 
mortality, supporting the current study’s observations.

Evidence has been offered by Bafunno et al.(20) in a review article 
on the success in Europe of schemes aimed at encouraging the 
discontinuation of the habit of using tobacco products, which infers 
that interventions made within the social environment of the public 
in addition to individual prompting may effectuate a higher level of 
efficacy. Throughout Europe, yet further influential actions have been 
taken in the form of educational inducements, the creation of smoke-
free environments in public places raised taxes on tobacco products, 
the placement of health warnings on packaging, and wide-scale media 
campaigns to encourage behavior change. Since Europe enjoys a 
thriving economy together with access to large resources, the 
attainability of reduced cancer deaths through preventative health 
strategies is realizable. Significantly, it is notable that the public is 
greatly motivated by incentives and costs to participate in behavior 
that enhances physical health, incorporating healthier eating models 
and physical activity into their routines.

Environmental policies targeting pollution also demonstrated 
significant potential to reduce cancer mortality (21). Between the 
years 1990 and 2008, pollution was studied by Shapiro and Walker 
(22) in the USA, concluding that a reduction in pollution in the air 
was attainable through the execution of enforced environmental 
regulations. A comparable outcome was also noted in the UK through 
an analysis carried out by Cole et al. (23). In China studies conducted 
by Yin et al. (24), Wang and Shen (25), Pei et al. (26), and Song et al. 
(27) all noted a link between divergent regulations involving the 
environment and the derived consequences of negative outcomes on 
levels of CO2 emissions. Similarly, the relationship was comparable in 
OECD countries according to De Angelis et al. (28), furthermore, 
substantiation of corresponding outcomes for BRICS countries was 
reported by Danish et al. (29). Utilizing over 50 years of data from the 
years 1961 until 2017, Shahzad et al. (30) evaluated the situation in 
America by using the ecological footprint as an appropriate substitute 
for existing pollution. The outcome exhibited a conclusive and causal 
link between the two variables. However, even though it has been 
noted by Weina et  al. (31) that green innovations contribute to 
environmental improvement productivity, their research in Italy 
attested that predominantly the CO2 emissions are not greatly reduced.

Furthermore, the findings of this study are parallel to the evidence 
that shows that socioeconomic disparities increases cancer mortality. 
Alvarez et  al. (32) showed that low-income, low-educated, and 
minority communities face higher cancer risks due to environmental 
hazards, emphasizing the need for targeted interventions to reduce 
these inequalities. Research carried out involving the population of 
Brazil by Cancela et al. (33) on the consequences of the mortality rate 
of cancer on individuals of employment age from 2001 to 2030, 
divulged that economic loss deriving from decreased productivity 
emerged from atypical types of cancer in young people. Overall, the 
loss of productivity per death from all types of cancer was ascertained 
to be very similar in the case of men.

The associations observed in the study emphasize the 
importance of orchestrated involvement in public health services in 
the G7 countries. Public Health Programs promoting the reduction 
in prevalence of tobacco use (34); initiatives and education in 
methods to decrease obesity prevalence (35), and measures to 

control causes and effects of harmful consequences of environmental 
pollution (36) must be prioritized to efficiently prevent risk factors 
associated with cancer deaths. YLL, an indicator associated with 
healthcare quality and access to health services, also requires an 
appreciable consideration. This indicates the mortality rate of cancer 
patients could be reduced by making improvements in the services 
towards the prevention of risk factors and promotion of health 
in populations.

Limitations of the study

This study investigated the interrelationship between the global 
increase in cancer deaths and the factors related with environment 
and economy and lifestyle in seven developed countries (G7 
countries) over 20 years. This study is limited to G7 countries, which 
are developed countries, therefore it would not be  possible to 
generalize the findings to other nations with different socioeconomic, 
environmental and lifestyle characteristics. The study, furthermore, 
has limitations sue to using secondary data, which may introduce 
biases due to the lack of control over the data at the time of the 
collection. The data used in the study was ecological data that is not 
based on the characteristics of individual characteristics, but on the 
characteristics of populations as a whole. The study is, therefore, 
subject to ecological fallacy. The ecological fallacy occurs when 
associations recognized at the ecological (population) level data are 
supposed to be applicable for each individual living in a population 
group. Ecological fallacy can lead to bias in the findings adopted 
from regression models; wrong implications to be produced about 
the interventions by policy makers and may even lead to development 
of interventions or programs for incorrect group of target 
populations (37). This study is a retrospective study, limiting causal 
inferences. Other contextual factors including the impact of 
healthcare spending (38), genetic predispositions, the exposure of 
populations to organic pollutants contaminated food products of 
animal origin, such as hen eggs were not included in the analysis 
(39). Future studies should explore other contextual factors, 
including healthcare spending and genetic predispositions to 
enhance validity.

Conclusion

This study emphasized the intricate interrelationship between 
cancer mortality and various environmental, socioeconomic, and 
lifestyle factors in the group of countries known as the G7 
countries. Smoking, obesity, pollution, and the opportunity of 
healthcare emerged as critical determinants. The outcome 
highlights the need for comprehensive public health strategies that 
address these key factors through preventive interventions. By 
exploiting the available substantial resources in developed nations, 
policymakers must implement effective smoking cessation 
programs, promote healthier lifestyles, and adopt stringent 
environmental regulations. Improving healthcare infrastructure 
and addressing socioeconomic disparities are also essential to 
reduce cancer mortality and enhance public health outcomes. 
Future research should explore the relationships of cancer 
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mortality with various risk factors in populations and focus on 
developing targeted interventions tailored to these risk factors to 
achieve sustainable reductions in cancer mortality globally.
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