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Cancer is a very dangerous civilization disease. Several research institutions 
and civil organizations created publications about the frequency ratios of 
the cancer in terms of individual countries. The results show, that 
economically developed countries are more concerned by this disease 
(especially in the incidence rate, not in the mortality rate). Higher life 
expectancy and more reliable statistical system can be the causes of the 
phenomenon, but there are other kinds of correlations. Development 
indicators such as ratio of urban population, ratio of research and 
development expenditures, ratio of internet users, rate of income equality 
(and not the inequality) show decisive positive correlation with the cancer 
incidence. By the help of a statistical analysis among the EU member 
countries we will have the opportunity, to identify the economic 
determinants of the cancer. These countries have to comply with the same 
statistical standards, that is why the conclusions are to think further. Global 
data may even express a stronger positive relationship between the level 
of economic development and the proportion of the population with cancer. 
The results of the research confirm the view, that the societies and 
economies exposed to more dynamic changes are more vulnerable to this 
kind of disease. I examined the connections by the help of correlation 
coefficients and linear regression model, validation values are also 
appropriate. By the help of doctors, healthcare professionals, sociologists 
we can make further conclusions, in the current state, the study can serve 
as a “mapping” work. 

 
Introduction 
 
Examining the determinants of cancer from different aspects seems 
especially acute, since in 2018 two of the Nobel prizes were awarded to 
cancer researchers. Of course, cancer research and the discovery of 
potential treatments is in the domain of natural sciences and medical 
sciences. However, it has been known for decades (Ukraintseva & Yashin, 
2005) that this disease could rather be regarded as a civilization disease as 
the likelihood of its occurrence is higher in economically more advanced 
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areas (Rafat et al., 2015). It was exactly this realization that led me to start 
this research in which my sole intention was to reveal the economic 
determining factors of cancer. My aim was not only to reveal a correlation 
between economic advancement, living standard and cancer, because there 
seems to be quite an obvious correlation there. What I found important was 
to take a look at the structure, the social influencing factors, the 
characteristics of the spatial structure, and the foreign trade relationships 
of the economy, as well as the issues related to the distribution of earnings 
and the quality of governing, too, in order to be able to show the reader a 
composite picture. I will demonstrate the strength and the direction of the 
correlations with correlation coefficients and the regression model, and the 
base sample is provided by the member states of the European Union, 
currently numbering 28. 

 
The questions of methodology and the pattern of the 
statistical analysis 
 
The scope of the countries examined in the study covers the European 
Union, currently numbering 28-member states. The reason I decided to 
select these states is that the statistical systems these countries have in 
use are quite similar, and almost all of the states can be considered high-
revenue countries globally, however, when examining the internal system 
of relationships, significant differences can be observed with regard to the 
welfare level, the issuing structure and the cultural conditions, too. Apart 
from the EU 28, I conducted additional control studies involving the West-
Balkan countries and the OECD states outside the EU, with similar results 
altogether. 

As for the number of cancer incidences and the ratio of the population 
with cancer, a number of databases can be used by the researcher. The 
WHO has such a database, and civil groups, such as the cancer map of 
Cancer’s Global Footprint (CGF), and the World Cancer Research Fund 
(WCRF) and the Centers for Disease Control and Prevention also have 
similar international data. In many cases, however, the greatest problem 
with the basic data is that they are overly detailed. The type of data that I 
found to be the most useful were those that specifically expressed an 
aggregated proportion of the population with cancer, projected either to the 
whole population or to a population of the same number. In this regard, it 
was the study published by Max Roser and Hannah Ritchie in 2018 that 
proved to be the most useful besides the CGF data, because here the 
estimates for each of the countries are broken down in a timeline. The 
indicator created by them is clearly suitable for investigating the 
correlation: what is the percentage of the population that suffer from cancer 
in a given year (share of population with cancer). The CGF data makes a 
distinction between the number of new incidences (Szabolcs & Kásler, 2002) 
that occur in a year (incidence) and the number of deaths (mortality) in a 
particular year. 
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With regard to the statistical method, I used only two different complex 
methods for my research. With the help of the Pearson correlation 
coefficient I examined the direction and the strength of the correlations, 
looking at two-variable directions separately. Not only the value and the 
positive or negative sign of the indicator was important - which of course 
are essential - but also the level of significance, too. In every case I 
submitted the correlations to a two-tailed significance probe at a level of 
1% as well as 5%. According to the markings of the SPSS program, 
therefore, I used two stars to mark the confidence intervals under 1%, and 
one star to mark those in the range of 1% - 5%, I will not, however, reveal 
correlations generating results exceeding this level since they did not prove 
to be significant. 

Besides this, I attempted to reveal a regression relationship between 
cancer and its economic determining factors. I was not able to demonstrate 
the multi-variable regression model, but the two-variable linear regression 
equation shows a strong positive correlation between the standard of living 
and the share of the population with cancer. 

 
The results of the study 
 
Out of the data mentioned earlier, I used the data of the American authors 
(Roser & Ritchie, 2018) for the work on the models. Before we look at the 
relationship between the various economic determinants and the share of 
population with cancer, let us take a look at the 2016 data that express the 
share of population with cancer for each EU state in comparison with the 
whole population, in descending order. 
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Table 1. The share of population with cancer in the 28 EU member states 
compared to the whole population in 2016, in descending order 

Country 
Share of population 

cancer 
Country 

Share of population 
cancer 

Netherlands 1.699218772 Slovak Republic 1.166894368 

Luxembourg 1.567408269 Czech Republic 1.155108475 

Denmark 1.434805911 Cyprus 1.147957246 

Italy 1.420386347 Estonia 1.092247469 

Belgium 1.405581359 Slovenia 1.062394992 

Germany 1.387831959 Hungary 1.038010782 

Ireland 1.353537283 Malta 1.007062026 

Sweden 1.321179751 Latvia 0.976166603 

United Kingdom 1.280496085 Spain 0.958818878 

Austria 1.218465455 Greece 0.908730205 

Finland 1.208908493 Portugal 0.879656209 

Croatia 1.202979213 Bulgaria 0.841641969 

Lithuania 1.191715464 Poland 0.825202724 

France 1.190854497 Romania 0.821364915 

Source: Edited by the author based on the data from Roser & Ritchie 2018 

 
It can be seen even from this initial table that at the top of the list we 

find wealthy countries that are regarded as social and economic role models 
and examples, with very high figures in the share of population with cancer, 
while at the end of the list there are less developed states that are in many 
regards stigmatized as peripheral. 

Out of the questions asked, I will first demonstrate the two-variable 
correlation coefficient relationships. In this model I examined the 
relationship between the following variables in comparison with the share 
of population with cancer: GDP per capita (current international dollar), 
proportion of urban population, employment rate, GINI-coefficient, ratio of 
R+D expenses compared to GDP, population ratio of metropolitan areas, 
proportion of residential Internet users, CPI (Corruption Perception Index), 
share of high-tech products within the total export, the proportion of loans 
provided to domestic economic players compared to the GDP. 

Only two of the listed variables included in the study showed no 
significant correlation with the share of population with cancer in this 
sample of 28 elements. These two variables are the ratio of metropolitan 
areas and the share of high-tech products within the total export (the 
direction was positive in both cases). The other variables and the share of 
population with cancer showed the Pearson correlation coefficient values 
shown in the following table. 
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Table 2. Spearman correlation coefficient between the various economic 
variables included in the study and the share of population with cancer, with the 

positive and negative sign 

The scope of variables included 
The Pearson correlation coefficient of the 

variable compared to the share of population 
with cancer 

GDP per capita 0.749** 

Urban population ratio 0.476* 

Employment rate 0.392* 
GINI-coefficient -0.422* 

R@D expenditures ratio 0.522** 

Internet users 0.667** 

CPI 0.660** 

Domestic credit ratio 0.538** 
Source: Edited by the author based on the data  
from the World Bank and Roser & Ritchie 2018 

 
The data in above table can be interpreted as the following. The meaning 

of the stars is the same as above. It was only in case of the GINI indicator 
that a negative correlation was detected, but this was not that strong 
because the values that express a more significant determining factor in 
case of socio-economical categories were also above 0.6 in absolute value. 
This actual case shows that the higher the value of the GINI, the lower the 
share of the population with cancer. For this we need to understand the 
meaning of the GINI coefficient figure. We are talking about an indicator 
between 0 and 1 (or 0 and 100) that is higher in countries which are 
characterized by a larger inequality in the revenues. What we can say now 
is that in societies with higher rates of inequality in the revenues there is a 
lower likelihood of the incidence of cancer. We can connect to this the 
interpretation of the CPI showing a more serious correlation. According to 
this, the higher the CPI value (meaning that society is more free of 
corruption), the stronger the tendency for cancer in a country. Corruption 
and equality therefore point out that the higher likelihood of cancer 
incidence goes hand in hand with the sampled transparent Western 
development model emphasizing equality. The growth in the proportion of 
Internet users also increases the risk of the incidence of cancer (relatively 
strongly), as well as the R+D activity becoming more intensive, and 
urbanization has a similar influence on the occurrence of the disease. There 
is a relatively strong correlation within this sample between the tendency 
to take out credit and the incidence of cancer, and this also goes against 
the reigning paradigm of economic development - at least considering its 
effect on increasing the likelihood of the incidence of cancer. The positive 
value of the employment rate points to the fact that the more active the 
labor market in a country, the more exposed it is to cancer, however, the 
value of the indicator is the lowest here in absolute value. Unquestionably, 
the strongest correlation can be detected between the GDP per capita and 
the share of population with cancer, therefore we can conclude that out of 
the variables, it is primarily the growth of the living standard that is in 
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connection with the increase in the share of population with cancer. Since 
the GDP per capita figure may positively affect for example the growth of 
life expectancy (Micheli et al., 2003), we may conclude that in developed 
countries citizens live to a sufficiently high age for cancer to occur, and we 
may also presume that there is a higher level of transparency in the health 
statistics at a higher level of development. Still, the correlations that have 
been revealed not only point to this direction, we are also starting to see 
the profile of a country where there is increased tendency for the incidence 
of cancer. The profile is the following: 

• the standard of living is high, 
• large emphasis is placed on balancing the incomes, 
• it supports the development of modern, postmodern capacities, 

propagates digitization, the usage of the Internet, innovation, 
• it seeks to eliminate corruption (or at least in the eyes of the 

researchers, hinting at the normative content of the CPI), 
• with a tendency for urbanization, and dynamic social changes, 
• where financing economic objectives from loans is brought to the 

forefront. 
 

Based on the above list, it is unquestionably the role model state marked 
and categorized as desirable by socio-economic research that is the 
foundation on which cancer incidences spread, which empirically points out 
that the scientific portrayal of humans who seek novelties, who wish to 
immediately satisfy their economic desires, encouraging individualization, 
is in crisis. 

What we can consider as the most important characteristics in relation to 
cancer is the level of economic development (the GDP per capita figure is 
the conventional, but much-debated indicator of the welfare level). It is 
worth, therefore, taking a look at the function-like relationship between the 
share of population with cancer and the GDP per capita figure, which is 
clearly expressed in the following diagram. The diagram below gives a 
cross-section view of the relationship between the two variants in 2016 in 
the 28-member states of the European Union. We also find similar 
correlations when we work in a timeline, for example, with the data of the 
past 2-3 decades regarding the two variables in relation to one country, 
however, we had no intention to reveal such a relationship with our current 
diagram. In this two-dimensional coordinate system, the horizontal axis 
shows the GDP per capita figures of the countries in question in 2016, the 
horizontal axis shows the percentage share of the population with cancer. 
Looking at the diagram, we can observe a clearly positive correlation 
between the two variables, however, to make proving easier I showed the 
R2 value with the help of Excel, as well as the association rule of the two-
variable regression line, too. What the 0.5605 figure shows is that the point 
cloud generated on the basis of real-life data has an intermediate-close 
match with the hypothetical regression line. 
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Diagram 1. The shape of the linear regression line and its rule of association 
based on 2016 figures, using the 28-member states of the EU as a base sample 

 
Source: Edited by the author based on the data  
from the World Bank and Roser & Ritchie, 2018 

 
The essence of the regression models, besides highlighting the strength 

of the correlations, is to point out their underpinning pattern. The two-
dimensional model satisfies this requirement, and also shows a significant 
relationship based on the evaluation of the SPSS, too. I also attempted to 
create a two-, possibly three-variable linear regression model using the set 
of variables mentioned above. I did not succeed in doing so, because the 
positive correlation between the positive predictive variables was too 
strong, and the statistical problem of multicollinearity occurred. 

 
Summary 
 
The direction that economic advancement takes is not exclusive, there are 
differences that can be observed between development paths. Despite this, 
the direction of development is characterized by intense homogenization in 
the professional literature and in the recommendations of international 
organizations. A series of negative changes to the health condition can be 
observed as the downside of the one-sided and forced growth-based 
paradigm. Although it is true that the life expectancy increases in wealthier 
countries, the satisfaction with life, the number of years spent in health do 
not follow this tendency as a rule, unfortunately the growth in the share of 
population with cancer reflects a more deterministic picture. This study may 
not only contribute to mapping the basic paths but may also contain indirect 
suggestions and possibilities to their solutions, too. 
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