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SUMMARY 

 

Cancer is a major public health problem because it is a substantial cause of mortality and 

morbidity globally. Colorectal cancer is one of the main forms of cancer, especially in 

industrialized countries. Colorectal cancer is one of the most common forms of cancer, and is 

also a leading cause of death from cancer worldwide. There was a 9.5% increase in incident 

cases and a 13.5% increase in mortality between 1990 and 2017. One of the biggest concerns 

is that the incidence of colorectal cancer increases in proportion to the age of people, and this 

will increase in the future with the ageing population and the increase in global life expectancy 

at a much faster rate than in the past. Although the incidence is already very high, substantial 

growth above the current level expected in multiple regions will have a major impact on public 

health globally. 

On the basis of these arguments, this thesis indicates the need to understand the different 

dimensions and relationships between individual indicators and those of the demographic, 

economic transition and indicators of the health system and the burden of colorectal cancer.  

Chapter 1. The introduction  chapter lays the foundations for the other chapters of the 

current thesis. Its structure discusses the global burden of colorectal cancer and the effect of 

demographic transition (ageing population and increased life expectancy) on this type of cancer, 

the tendency being to increase this burden. Multiple disparities in patients with colorectal cancer 

contributing to this burden globally and individually and which must be addressed through 

scientific-based public health interventions and policies and focused on specific population 

subgroups at risk have also been discussed. 

The average lifespan at birth of humans increased dramatically from 50-60 years at the 

beginning of the last century, to about 80 years in most developed countries.  During the same 

period, we see in recent years an increase in the burden of malignant diseases, especially in the 

elderly. Because cancer is a disease of ageing population, increased incidence and mortality 

rates of colorectal cancer are specifically attributable to the population over 50 years of age. 

About 90% of incident cases and deaths globally occurred above this age. 

The disparities of patients with colorectal cancer, from risk factors to treatment and 

survival rate, are the cumulative result of inequalities throughout the healthcare of these 

patients. This duration includes the existence of risk behaviours, preventive early detection 

interventions and screening programmes, diagnosis, treatment and monitoring. People with 

low socio-economic status are more likely to have structural and economic barriers to access 
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health services and even have a health care or health insurance provider. That's why 

accessibility to health care contributes a high proportion to the disparities encountered in the 

burden of colorectal cancer. 

In order to reduce disparities in the incidence and mortality of colorectal cancer, strategies 

are needed to reduce risk and improve early detection and treatment programmes.  The majority 

of reported interventions focused on improving accessibility to pre-existing health services, but 

not enough attention was paid to improving community healthcare, which includes promoting 

healthy lifestyles, increasing literacy, screening, diagnosis and curative measures as scientific 

evidence-based interventions. 

Chapter 2. "Retrospectivecomparative analysis at European and national level of the 

demographic and economic transition of the health system"  provides new information on the 

national context of the demographic transition and the health system compared to the context 

of the European Union and what has been the evolution of the multiple demographic and health 

indicators. From the results described in this chapter we can infer that the sustainability of the 

national health system is at risk by the evolution of the demographic transition and the trend of 

decreasing the resources of the current health system (human, financial and structural). 

Introduction.  Romania's health system faces massive underfunding compared to other 

EU member countries. Health spending accounts for only 5.2% of GDP in 2017, compared to 

the rest of the Member States with an average of 9.8% of GDP, and the total annual budget is 

6 times lower than the EU average. Population projections for the next 30-40 years predict a 

continuous increase in life expectancy, and with this an increase in the impact of health 

spending on the total budget, as well as an increase in the dependency ratio in old age. 

The objective of this study is the comparative, descriptive and time-series analysis of the 

most recent data of the Statistical Office of the European Union "Eurostat" and the National 

Statistical Institute on the demographic evolution of the population and the current state of the 

health system in order to identify the main socio-economic and health differences between the 

data of the Member States of the European Union and Romania. This study provides an 

interesting opportunity to promote our knowledge of Romania's current external context 

(comparatively at European level) and to highlight the main needs of the Romanian population 

according to the relations between health system and demographic indicators. 

Research methodology. This study uses ecologic methodology, using secondary 

published data at national level by the National Statistical Institute, compared to the data 

published by the Eurostat Statistical Office in other Member States of the European Union. This 
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study carried out the comparative descriptive analysis by time series of population statistical 

data in Romania and EU averages. The indicators included in the analysis are grouped into two 

main categories: demographic transition indicators and resources (human, structural and 

financial) of the health system. 

Results. As regards to the natural growth, it became negative in Romania between 1990-

1995 and shows a downward trend that began in the 1970s. Compared to the EU, during the 

period 1970-1990 Romania showed a higher natural growth, but after the change of the political 

system, although the European and national trend is decreasing, its slope is more pronounced 

for Romania, and the natural increase in the EU only turned negative in 2015. A similar trend 

is present for the birth rate, which is decreasing at both national and European level, and in 

2015 its values become roughly equal. In terms of mortality, unlike in the EU where this rate is 

constant, in Romania its trend shows a worryingly steady increase over the period. It turns out 

that the average dependency ratio at European and national level has an increasing trend. The 

ratio of healthy years of life as a percentage of life expectancy is 78.9% in Romania, and in the 

European Union 78.5%. It was observed that the difference is nevertheless increased between 

the EU average and Romania for both indicators. The difference is relatively equal between the 

EU and Romania averages for both indicators, being 5.7 years for life expectancy in 2018, and 

4.2 years for the number of healthy years at birth. 

 The European and national trend is to decrease the number of hospital beds. Compared 

to the EU, the number of hospitals reported to 100,000 citizens in Romania is lower, but the 

trend is growing. Although the national capacity of hospital beds per 100,000 inhabitants is 

higher than the European one, the number of hospitals is much lower. Looking at the number 

of hospitals by form of ownership, we see that the number of public hospitals decreased from 

1990 to 2017. Romania has a number of doctors per 100,000 inhabitants musch lower than the 

average of this indicator in the 28 Member States of the European Union. Although the number 

of doctors per 100,000 inhabitants has increased since 1990 from 168 doctors per 100,000 

inhabitants to 298 doctors in 2017, we still do not approach the average EU values of around 

350 doctors per 100,000 inhabitants. 

The expenses of the Romanian and European public health care system are analysed 

below. Spending in the Romanian healthcare system has the highest increase in 2012-2017 

compared to other countries in the European Union, although Romania also reports the lowest 

current expenditure per capita during this period. The increase in the budget allocated to health 

per capita increases in Romania by 57.7%, from 313 EUR in 2012 to 494 EUR in 2017, and 
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during this period the average increase at European level was 14.85%. While this increase is 

encouraging, the per capita budget is reduced compared to the 2017 European Union average 

of 2887 EUR.  

Discussions and conclusions.  In the current health system, we see a major underfunding 

and a consistently lower trend over time compared to the European Union than the EU average 

of the resources of this system (human, financial and structural). In the future, Romania's 

economy will face a problem, it will have a high share of the third-age people and an insufficient 

workforce to fuel the economic growth needed to finance the health and social system. In the 

future, the pressure on the health system will be even greater, given the ageing population and 

the retirement of part of the workforce. In view of the results of this study, we can see that there 

are multiple trends that endanger the long-term sustainability of the health system in Romania, 

among which the most relevant indicators is the ageing of the population with the consequent 

increase in demand for health services and the increase in the ratio of economic dependence. 

Chapter 3. "Thecomparative analysis at the level of romania's development regions of 

the influence of macroeconomic indicators and the Romanian health system on the life 

expectancy at birth of Romanian citizens" complements the previous chapter and identifies, 

compares and synthesizes indicators of demographic transition and health system at the level 

of Romania's macro-regions of development. The results identified in this chapter demonstrated 

the socio-economic and health system inequalities within Romania, which should be addressed 

in order to increase the performance of the health system in socio-economically disadvantaged 

and weak areas from the point of view of the health system. At the same time, life expectancy 

at birth differs between different macro-regions and we have shown that it is associated with 

certain socio-economic indicators and health infrastructure. This requires multiple interventions 

and political involvement due to the potential implications for Romanian citizens.  

Introdation. Life expectancy at birth in Romania is one of the lowest in the EU, although 

the slope is upward, we still cannot compare ourselves to the other industrialised countries in 

this political and economic union.  Life expectancy at birth is an indicator of the performance 

of health systems, economic and social development. A recent published study on life 

expectancy in development regions in Romania confirms that there are significant correlations 

between economic and social development and life expectancy at birth at territorial level.   

The objective of this study is to understand the different dimensions and relationships 

between demographic transition indicators and health system indicators by comparing 

Romania's development regions and identifying significant statistical correlations between life 
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expectancy at birth, health, macroeconomic and demographic system indicators and 

synthesizing information into main dimensions to observe disparities and similarities between 

development regions. 

Research methodology. This study uses an ecologic methodology, using secondary and 

aggregated data collected at national level by the National Statistical Institute. The analysis of 

the data includes the statistical correlation using Pearson bivariate correlation methods between 

life expectancy at birth and health system indicators, such as costs, infrastructure and health 

care personnel in each development region, as well as macroeconomic indicators such as 

education, social assistance and average salary at the level of the development regions NUTS 

2 in Romania: North-West, North-East, Central, Bucharest-Ilfov, South-East, South-West, 

South-West, South and West. In the next stage, an analysis was used by applying the principal 

component analysis to study the discrepancies and similarities between the development 

regions in terms of the factors influencing life expectancy in Romania and to obtain an overview 

of the direction and intensity of the relations between these variables. 

Results. There are important differences between the variables analysed between the 

regions of Romania, there are areas with high performance and others with very low 

performance for most population and macroeconomic variables. The biggest difference can be 

seen in the unemployment rate which can be five times higher between regions. Although with 

less obvious variation the life expectancy, the level of education, the average monthly net 

earnings and the social assistance pension have differences from 1.3 to 1.5 times higher between 

development regions. Another great variation in variables can be seen in the annual health 

budget per capita between regions, which may be 3.6 times higher than the minimum. It can be 

seen how it ranges from 1432.73 RON in the North-East region to 5188.16 RON in the 

Bucharest-Ilfov region, and the average of the regions, excluding Bucharest is 1919.60 RON, 

being well below the national average. The same is true of the number of doctors per 100,000 

inhabitants with a difference of 3.7 times greater then the minimum.  Bucharest-Ilfov region is 

the best performing in terms of indicators of the health system (number of hospitals, number of 

outpatients number of family medicine offices, number of beds in hospitals, medical staff). 

The budget allocated for health services per capita, the average monthly net salary, the 

budget allocated to social assistance pensions, the number of people who have completed 

secondary or tertiary education, the infant mortality rate are statistically correlated with life 

expectancy at birth. It can be inferred that in regions with a higher budget for health services, 

which spend more on average monthly wages and pensions for social assistance, and where the 
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population is more educated, citizens' life expectancy is higher compared to the situation of 

development regions where a smaller budget is allocated. 

In order to identify the differences and similarities between the development regions of 

Romania from the perspective of macroeconomic indicators and those describing the health 

system, the principal component analysis was used in order to reduce the complexity of the 

data. Factor 1 is very negatively associated with infant mortality and population proportion with 

primary or secondary secondary education and shows a positive association with the number of 

family doctors, nurses and midwives and family medicine physicians reported per 100,000 

inhabitants. Factor 1 also presents a positive relationship with economic indicators: earnings, 

the amount of average per capita expenditure for health and social assistance pensions. Factor 

2 has an extremely positive relationship with natural growth, and an extremely negative 

relationship with the mortality rate per 1000 inhabitants. Also, the number of hospital 

discharges and the number of hospitals and outpatients per 100,000 inhabitants were positively 

correlated with factor 2, and the unemployment rate negative. 

Discussions and conclusions.  This study identified the current state of territorial 

disparities in Romania, and for these disparities we predict that disparities will increase between 

regions with urban centers where medical infrastructure is developed compared to other 

regions, where life expectancy does not show the same trend of ascent. In view of the increased 

impact on the health system system, it is recommended that the future investments of the 

Romanian Government need to focus on the decrease of differences between development 

regions and be focused on the system's resources, but also on the population through increased 

income and social protection. The current thesis identified the main differences between the 

development regions in Romania in terms of the life expectancy of citizens and the socio-

economic indicators and the health system, exemplified how certain socio-economic and health 

system indicators are correlated with and influence life expectancy in the 8 regions of Romania. 

Current results confirm that socio-economic inequalities between regions translate into 

disparities in the health status of the population.  

Chapter 4. "The incidence and mortality of colorectal cancer and their relationship with 

health determinants, health service-associated factors and the Human Development Index in 

the Member States of the European Union" reports the burden of colorectal cancer in the 

European Union, but at the same time explores multiple factors that could be associated with 

it. In previous chapters, the demographic transition, the resources of the health system and the 

level of socio-economic development have been treated in comparison at national and European 
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level, but also by time series, and this chapter fills the gap between the relationship of some 

indicators of these aspects with the burden of colorectal cancer. The current trend in the burden 

of colorectal cancer is unevenly changing between the various Member States of the European 

Union, and this is strongly associated with the Human Development Index and its components 

and the resources of health systems. In some population subgroups, we have demonstrated the 

correlation between mortality and certain health determinants. We have also shown that life 

expectancy at birth and the number of MRI machines per 100,000 inhabitants are independent 

predictors for colorectal cancer mortality.  

 Introduction.  Colorectal cancer is one of the main forms of cancer especially in 

industrialized countries. This type of cancer is one of the largest indicators of the transition of 

cancer, for which we can see in countries undergoing demographic and socio-economic changes 

the replacement of cancers associated with infection with cancers that are predominantly 

associated with Western lifestyles. This type of cancer is already common in countries with an 

increased standard of living. 

Geographically, the burden of colorectal cancer is highest in developing countries and is 

growing in developing countries. The survival rate differs drastically between nations with 

different socio-economic levels, as it depends in the foreground on the stage of neoplasia at the 

time of diagnosis, and the lack of effective screening programs or underfunding of health 

systems can cause the diagnosis to delay. International comparisons show that there are wide 

differences between the Member States of the European Union, the environmental factors 

associated with health services, but also in socio-economic development. It is also known that 

the incidence and mortality of cancer is decreasing in developed, upward countries and 

mortality has a developing trend in developing countries.  

The research objectives are: (1) tonalize data on the burden of colorectal cancer in the EU 

and the possible indicators associated with it (health determinants, health service-related 

factors, and those associated with human development), with the ultimate result of identifying 

the main differences between Member States; (2) analysis of the data using Pearson bivariate 

correlation methods to identify the main statistically significant correlations in the incidence 

and mortality of colorectal cancer and the possible indicators associated with them in the 

European Union and (3) the description of indicators that are significantly correlated with 

colorectal cancer mortality in the European Union and a linear multiple regression model is 

used to identify the main factors that single-way influence the dependent variable. 
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Research methodology. This chapter presents an ecologic study examining the burden 

of colorectal cancer in the Member States of the European Union to assess the objectives listed 

in the previous sub-chapter. This cross-country benchmarking uses aggregated country-level 

reported data, which different organisations have published regularly for multiple countries. In 

the current investigation, the effects of health determinants, health service-related factors and 

the Human Development Index on the mortality and incidence of colorectal cancer in European 

Union countries are assessed.  

Results. According to current results, a strong correlation exists between the standardised 

death rate of colorectal cancer with the Human Development Index (HDI) and its components 

in the European Union in 2018, but these results do not apply to the standardised incidence rate. 

Among the dimensions of the HDI, life expectancy at birth, the expected number of years of 

schooling and GDP per capita have a significant negative correlation with standardised 

colorectal cancer mortality in the EU. The current thesis identified that the countries of the 

European Union with the highest incidence rate are Hungary, Slovakia and Poland. According 

to linear regression, in European Union countries, for every increase in the number of magnetic 

resonance devices per 100,000 inhabitants, the mortality rate decreases by 2,088 deaths per 

100,000 inhabitants. Another significant predictor is life expectancy at birth, where the 

mortality rate is observed to drop by about 0.5 deaths per 100,000 inhabitants for each 

additional year of life expectancy at birth. 

Discussions andconclusions. This study makes an important contribution to the research 

of colorectal cancer in the European Union, one of the world's regions with the highest standard 

of living, but also of industrialisation, resulting in an increased burden of colorectal cancer. 

Thus, we can promote knowledge about the current context of colorectal cancer in the European 

Union and raise awareness of unmet needs at European level according to the relationship 

between the burden of colorectal cancer in each country and the resources of the health system, 

the determinants of health and the level of human development. 

The incidence and mortality rate of colorectal cancer varies significantly worldwide, with 

specific gradients based on the human desolation index. This is why colorectal cancer is 

considered a clear marker of cancer transition in countries that are in an economic transition 

zone. There is a tendency of increased burden especially in low and middle income countries 

and a trend of stabilisation or decrease in highly developed countries where however rates 

remain some of the highest globally. 
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Chapter 5. "Analysis of the administrative data of a regional hospital in Cluj County on 

the health of patients with colorectal cancer"  tries to identify the characteristics and disparities 

faced by patients with colorectal cancer according to their age category in a hospital in Cluj 

County, and finally proposes a predictive model to solve the differences in discharge results in 

the health status of patients diagnosed with this form of cancer, by knowing the predictors of 

the state on discharge. These predictors could then be used to plan the discharge of a colorectal 

cancer patient, increase efficiency, improve resource allocation and reduce the negative 

outcomes of these patients. In this chapter we have revealed contextual gaps in the health 

outcomes of some age groups and the services offered to them.  

Introduction.  Based on GLOBOCAN's 2018 estimates of the incidence and mortality of 

colorectal cancer produced by the International Agency for Cancer Research (IARC), colorectal 

cancer ranked second in Europe in incidence and mortality, with over 500,000 new cases 

diagnosed in Europe alone and 243,000 deaths. A significant problem identified is the high 

average age of hospitalized colorectal cancer patients in Romania. A study in Romania reported 

that the majority of patients with colorectal cancer are over 60 years of age, and the median age 

at diagnosis is 72 years for women and 68 years for men. 

People born from 1955 will start retiring from 2020 and will increasingly need health care 

due to a longer life expectancy. Fertility rates are below the replacement level, life expectancy 

and the share of the population over 65 are increasing. There will be a growing demand for 

healthcare, pensions, while economic growth could fall. 

In the reports of the National Statistical Institute entitled "Predicting the elderly 

population of Romania in territorial aspect, by 2060", it is specified that Romania's 65-year-old 

and elderly population will increase from 3,467,500 in 2016 to 3,730,700 people in 2060 if the 

values of life expectancy, fertility and migration in 2015 are maintained. But the most plausible 

option on the demographic transition is an increase of up to 4,090,600 people, an increase of 

about 18 percent compared to 2016. 

Elderly patients often have chronic comorbidities and negative health outcomes 

associated with post-curative morbidity and mortality. Elderly patients with colorectal cancer 

who are discharged do not frequently receive adequate care, including assistance for functional 

deficits, social and emotional assistance and economic resources to manage their post-curative 

medical recovery. In addition, when post-discharge healthcare plans do not adequately address 

deterioration of physical function, there is an increased risk of re-internment, leading to 

increased expenditure on patients and healthcare systems. On the basis of these arguments, it is 
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suggested to identify the characteristics at the individual and system level in order to achieve 

better results in the healthcare of patients with colorectal cancer in Romania.  

This study proposes the following objectives: (1) Exploring socio-demographic, 

administrative and clinical characteristics and related to the surgical treatment of patients with 

colorectal cancer in order to identify disparities in the age of patients in relation to these 

characteristics; (2) Investigation of possible associated factors and predictors for the condition 

of patients at the exernation of hospitalized patients for the diagnosis of colorectal cancer. 

Knowing this information would enable the identification and creation of a series of 

strategies that could help to improve the quality and effectiveness of the ways of diagnosing, 

treating, rehabilitating and planning the discharges of patients with colorectal cancer, especially 

the elderly. 

Research methodology. This secondary analysis is carried out retrospectively using data 

from the medical register of the Regional Institute of Gastroenterology-Hepoatology Prof. 

"Octavian Fodor", Cluj-Napoca. The hospital database contains clinical, demographic and 

administrative data from 2009 to 2018 for all patients of the institute. Cases of colorectal cancer 

over the age of 18 years, which have been admitted to a total of 9009 patients. These patients 

are those who have been medically assisted in one of the following clinical sections of the 

Institute: gastroenterology, internal medicine and general surgery, during their 

hospitalization. The data collection period shall run from January 2009 to December 2018. This 

database includes 23 variables divided into 3 main categories, including: socio-demographic 

data, administrative data on admission and discharge and clinical data.  

Descriptive statistics were developed for all socio-demographic variables as well as for 

the administrative and clinical data of the 9009 subjects included in the analysis. As regards the 

inferential analysis between socio-demographic, clinical and administrative data, the Chi-

Square test was used to calculate the size of the effect.  A binary logistic regression model was 

developed to identify the predictors and their impact on the general health of patients diagnosed 

with colorectal cancer when they were discharged from the hospital. It was used between the 

various independent variables and the dependent variable, encoded as subjects with aggravated, 

stationary or deceased discharge status (1) and improved discharge or cured patients (0).  

Results.  Of all patients with colorectal cancer, 4405 subjects (48.9%) were under 65 

years of age, 4074 (45.2%) between 65 and 79 years of age, and 530 (5.9%)  are over 80 years 

of year. The age of patients with colorectal cancer is between 18 and 97 years, and the average 

age of the sample is 64.08 years (DS = 10.89).  The following aspects can be observed: the 
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share of colorectal cancer is higher in the male population (57.9%) than in the female group 

(42.15%), but there are no differences between the gender ratios between the different age 

groups (X2 = 0.306, p = 0.858). Most patients (51%) were in the 55-69 age group, while only 

a minority of 17.2% were between 18 and 54 years old. In 2009, a total of 560 patients were 

discharged (6.2%). A maximum of 1213 discharged patients (13.5%) are reached in 2017, with 

a further 1085 cases (12%) to be discharged in 2018. There are significant differences between 

the share of women and men each year between 2009 and 2018. Although the ratio of women 

to men is about 4:6 each year, the share of women increases progressively from 38.6% in 2009 

to 44.4% in 2017, and the share of men decreases from a value of 61.4% in 2009 to 55.6% in 

2017 (X2 = 21.12, p = 0.012), which denotes a possible equalization of the gender share in the 

following years.  

From the administrative data on the hospitalisation of the patients presented in the 

following table, a semnicative difference by age group of the admission criteria is observed. 

The share of those who are admitted for medical-surgical emergencies and life-threatening 

situations increases with age, and those who are admitted for diagnosis, treatment and 

monitoring decreases in the older age groups. Also, the majority of patients (49.2%) were 

admitted to hospital on the basis of a referral note from the family doctor, followed by those 

who were sent by a specialist doctor (28.3%).  The majority of cases were admitted to the 

general surgery wards (62.2%), while 19.3% and 18.5% were admitted to the gastroenterology 

unit and the internal medicine unit respectively. The proportion of patients who have been 

admitted to the various clinical and surgical wards of the hospital can be observed, whether or 

not they have undergone surgery and their transfer to the ward from which they were 

discharged. The length of hospitalization increases with the age of patients from an average of 

5.31 days (DS =5.16) for people between 18 and 24 years of age to an average of 9.21 for people 

over the age of 80. The average length of hospitalization shows a steady downward trend 

between 2009 and 2018 from an average of 10.16 days (DS = 7.55) in 2009 to 6.36 days (DS = 

6.536) in 2018. The share of patients discharged under 7 days increases from 27.9% of all 

patients discharged in 2009 to 64.3% in 2018. 

In the case of diagnosis on discharge the total share of malignant tumors of the colon, 

including those that exceed the colon or have an unspecified localization in the colon) represents 

53.7% of the total share of colorectal cancer, and rectal cancer represents 46.3%. Differences 

in diagnosis are observed on discharge depending on the age category. The share of cancer 

cases of the proximal colon increases with age, while the diagnosis of tumors of the distal large 
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intestine is maintained constantly. As regards the decision to perform surgery, the share of 

discharged patients who have had surgery is 60%.  Thereare significant differences between 

age groups in the decision to intervene surgically, with a share of 66.6% of patients over 80 

years of age and 56.3% for patients under 65 years of age (X2 = 51.375, p< 0.000). The highest 

rate of surgery was for tumors that exceeded the colon (N = 189, 82.2%), followed by rectal 

cancer (N = 2527, 60.5%) and approximately equal weight for proximal colon cancer (N = 

1231, 59.8%) and distal (N = 1415, 59.7%). 

Certain socio-demographic, clinical and administrative data from the medical registry 

database have been identified and included as predictor variables in a binary logistic regression 

model. The analysis was carried out to assess the impact of these factors on the likelihood that 

the colorectal cancer patient would be discharged with an aggravated or stationary state of 

health upon discharge or to die during the hospital stay (negative or neutral health results) or 

discharged with improved or cured health status upon discharge (positive health results). The 

model applied with all preachers was significant, with ρ2 = 819.626 (df = 9, N = 5238, p < 

0.0001. The overall accuracy of this model to predict with an estimated probability of 0.5, 

patients with an aggravated state of health on discharge is 82%, which indicates that this model 

can distinguish between the health outcomes of patients admitted and diagnosed with colorectal 

cancer. 

Administrative data related to a higher probability of this result were discharge from a 

surgical ward, submission to a surgical procedure of the patient and a shorter period of 

hospitalization. The probability increases by more than 6.5 times for the patient who has had a 

surgical procedure during hospitalization. Also, compared to those who were discharged from 

the gastroenterological or internal medicine ward, those discharged from a surgical ward were 

approximately three times more likely to have a stationary/aggravated state of health. Apart 

from these factors, another important variable is the duration of hospitalization. The logistic 

regression model showed that patients hospitalized under seven days were more than twice as 

likely not to improve their health. These results may shed new light on the effect of hospital life 

on the state of health upon discharge.  

Discussions and conclusions.  Colorectal cancer is largely a disease of aging. In general, 

old age is the demographic predictor for negative results of patients on discharge. Other authors 

have also identified that older age is a consistent predictor for re-internment of patients after 

colorectal surgery. At the same time, the capacity of the Romanian health system is under 

pressure due to limited financial resources, the demographic transition of the population and 
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the high rates of cancer, in addition, the results of this study indicate that elderly patients 

discharged from the hospital are more likely to have inadequate discharge results, thus limiting 

the well-being of these patients in the long term.  Although a prolonged length of hospitalization 

is often with postoperative complications, advanced age and peroperative complications, our 

findings on early discharge raise problems with the risk to the health of patients at the time of 

discharge and therefore on rates of reinternation and postoperative morbidity. 

I have identified demographic, and new hospital characteristics with an applicable 

potential that can predict poor results of colorectal cancer upon discharge to a regional hospital 

in Romania. More importantly, in this activity, we have identified contextual gaps in the results 

between certain demographic groups and the health services provided to these 

patients. Hospitals should take these indicators into account and direct additional interventions 

and resources to improve morbidity, mortality and other outcomes of patients with colorectal 

cancer. With the ability to predict during hospitalization the outcome of discharge after a short 

period of hospitalization for patients with this disease, we can increase the efficiency of patient 

management in thesefacilities. 

General conclusions. This thesis comprises five chapters about the ageing population 

and colorectal cancer as public health problems and increased burdens on society. In this 

respect, I have chosen to discuss this issue from various perspectives, such as geographical 

distribution, the association of this pathology with the economic and demographic transition, 

but also from the perspective of health systems and their ability to influence the burden of this 

disease and from the perspective of patients diagnosed with this form of cancer.  In view of the 

results of the current thesis, I have contextualized the burden of colorectal cancer at multiple 

levels (European, national and regional) and in association with various factors (individual and 

systemic). The trend of increasing life expectancy and ageing of the population will become 

increasingly common at global, European, national and regional level and is strongly associated 

with socio-economic development. It needs to be addressed by government authorities to 

increase financial efforts to combat the cancer epidemic, in particular colorectal cancer, and to 

reduce the disparities faced by patients with colorectal cancer, the community of which the 

health system as a whole is a part.



18 

 

BIBLIOGRAPHY 

1.  Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer 

statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 

cancers in 185 countries. CA Cancer J Clin. 2018;68(6):394–424.  

2.  Wild C, Weiderpass E, Stewart B, editors. World Cancer Report: Cancer Research for 

Cancer Prevention [Internet]. International Agency for Research on Cancer. Lyon, 

France; 2020. Available from: http://publications.iarc.fr/586 

3.  Guren MG. The global challenge of colorectal cancer. Lancet Gastroenterol Hepatol. 

2019;4(12):894–5.  

4.  Levin B, Lieberman DA, McFarland B, Andrews KS, Brooks D, Bond J, et al. Screening 

and Surveillance for the Early Detection of Colorectal Cancer and Adenomatous Polyps, 

2008: A Joint Guideline From the American Cancer Society, the US Multi-Society Task 

Force on Colorectal Cancer, and the American College of Radiology. Gastroenterology. 

2008;  

5.  Safiri S, Sepanlou SG, Ikuta KS, Bisignano C, Salimzadeh H, Delavari A, et al. The 

global, regional, and national burden of colorectal cancer and its attributable risk factors 

in 195 countries and territories, 1990–2017: a systematic analysis for the Global Burden 

of Disease Study 2017. Lancet Gastroenterol Hepatol. 2019;4(12):913–33.  

6.  Fitzmaurice C, Allen C, Barber RM, Barregard L, Bhutta ZA, Brenner H, et al. Global, 

Regional, and National Cancer Incidence, Mortality, Years of Life Lost, Years Lived 

With Disability, and Disability-Adjusted Life-years for 32 Cancer Groups, 1990 to 2015. 

JAMA Oncol. 2017;  

7.  Roth GA, Abate D, Abate KH, Abay SM, Abbafati C, Abbasi N, et al. Global, regional, 

and national age-sex-specific mortality for 282 causes of death in 195 countries and 

territories, 1980–2017: a systematic analysis for the Global Burden of Disease Study 

2017. Lancet. 2018;  



19 

 

8.  Rabeneck L, Chiu HM, Senore C. International Perspective on the Burden of Colorectal 

Cancer and Public Health Effects. Gastroenterology [Internet]. 2020;158(2):447–52. 

Available from: https://doi.org/10.1053/j.gastro.2019.10.007 

9.  Arnold M, Sierra MS, Laversanne M, Soerjomataram I, Jemal A, Bray F. Global patterns 

and trends in colorectal cancer incidence and mortality. Gut. 2017;66(4):683–91.  

10.  Siegel RL, Miller KD, Goding Sauer A, Fedewa SA, Butterly LF, Anderson JC, et al. 

Colorectal cancer statistics, 2020. CA Cancer J Clin. 2020;70(3):145–64.  

11.  Fidler MM, Bray F, Vaccarella S, Soerjomataram I. Assessing global transitions in 

human development and colorectal cancer incidence. Int J Cancer. 2017;  

12.  Maringe C, Walters S, Rachet B, Butler J, Fields T, Finan P, et al. Stage at diagnosis and 

colorectal cancer survival in six high-income countries: A population-based study of 

patients diagnosed during 2000-2007. Acta Oncol (Madr). 2013;  

13.  Pilleron S, Sarfati D, Janssen-Heijnen M, Vignat J, Ferlay J, Bray F, et al. Global cancer 

incidence in older adults, 2012 and 2035: A population-based study. Int J Cancer. 

2019;144(1):49–58.  

14.  Mackenbach JP. Political conditions and life expectancy in Europe, 1900-2008. Soc Sci 

Med. 2013;  

15.  MacKenbach JP. Convergence and divergence of life expectancy in Europe: A 

centennial view. Eur J Epidemiol. 2013;  

16.  Smetana K, Lacina L, Szabo P, Dvoánková B, Broẑ P, Ŝedo A. Ageing as an important 

risk factor for cancer. Anticancer Res. 2016;36(10):5009–17.  

17.  Keum NN, Giovannucci E. Global burden of colorectal cancer: emerging trends, risk 

factors and prevention strategies. Nat Rev Gastroenterol Hepatol [Internet]. 

2019;16(12):713–32. Available from: http://dx.doi.org/10.1038/s41575-019-0189-8 

18.  SEER. Colorectal Cancer - Cancer Stat Facts. SEER Cancer Stat Facts: Colorectal 

Cancer. 2019. ` 



20 

 

19.  Howlader N, Noone AM, Krapcho M, Miller D, Brest A, Yu M, et al. SEER Cancer 

Statistics Review, 1975-2016. National Cancer Institute. 2019.  

20.  Karsa L V., Lignini TA, Patnick J, Lambert R, Sauvaget C. The dimensions of the CRC 

problem. Best Pract Res Clin Gastroenterol. 2010;  

21.  World Population Ageing 2019 Highlights. World Population Ageing 2019 Highlights. 

2019.  

22.  Bareket R, Schonberg MA, Comaneshter D, Schonmann Y, Shani M, Cohen A, et al. 

Cancer Screening of Older Adults in Israel According to Life Expectancy: Cross 

Sectional Study. J Am Geriatr Soc. 2017;  

23.  Ebell MH, Thai TN, Royalty KJ. Cancer screening recommendations: An international 

comparison of high income countries. Public Health Reviews. 2018.  

24.  Baitar A, Buntinx F, De Burghgraeve T, Deckx L, Bulens P, Wildiers H, et al. The 

utilization of formal and informal home care by older patients with cancer: A Belgian 

cohort study with two control groups. BMC Health Serv Res. 2017;  

25.  Edwards BK, Noone AM, Mariotto AB, Simard EP, Boscoe FP, Henley SJ, et al. Annual 

Report to the Nation on the status of cancer, 1975-2010, featuring prevalence of 

comorbidity and impact on survival among persons with lung, colorectal, breast, or 

prostate cancer. Cancer. 2014.  

26.  Audisio RA, Papamichael D. Treatment of colorectal cancer in older patients. Nature 

Reviews Gastroenterology and Hepatology. 2012.  

27.  Janssen-Heijnen MLG, Maas HAAM, Houterman S, Lemmens VEPP, Rutten HJT, 

Coebergh JWW. Comorbidity in older surgical cancer patients: Influence on patient care 

and outcome. Eur J Cancer. 2007;  

28.  Sarfati D, Koczwara B, Jackson C. The impact of comorbidity on cancer and its 

treatment. CA Cancer J Clin. 2016;  

29.  Janssen-Heijnen MLG, Houterman S, Lemmens VEPP, Louwman MWJ, Maas HAAM, 

Coebergh JWW. Prognostic impact of increasing age and co-morbidity in cancer 



21 

 

patients: A population-based approach. Critical Reviews in Oncology/Hematology. 

2005.  

30.  Townsley CA, Selby R, Siu LL. Systematic review of barriers to the recruitment of older 

patients with cancer onto clinical trials. Journal of Clinical Oncology. 2005.  

31.  Quaglia A, Tavilla A, Shack L, Brenner H, Janssen-Heijnen M, Allemani C, et al. The 

cancer survival gap between elderly and middle-aged patients in Europe is widening. Eur 

J Cancer. 2009;  

32.  Bojer AS, Roikjær O. Elderly patients with colorectal cancer are oncologically 

undertreated. Eur J Surg Oncol [Internet]. 2015;41(3):421–5. Available from: 

http://dx.doi.org/10.1016/j.ejso.2014.10.065 

33.  Serra‐Rexach JA, Jimenez AB, García‐Alhambra MA, Pla R, Vidán M, Rodríguez P, et 

al. Differences in the Therapeutic Approach to Colorectal Cancer in Young and Elderly 

Patients. Oncologist. 2012;  

34.  Li P, Li F, Fang Y, Wan D, Pan Z, Chen G, et al. Efficacy, Compliance and Reasons for 

Refusal of Postoperative Chemotherapy for Elderly Patients with Colorectal Cancer: A 

Retrospective Chart Review and Telephone Patient Questionnaire. PLoS One. 2013;  

35.  Ory MG, Anderson LA, Friedman DB, Pulczinski JC, Eugene N, Satariano WA. Cancer 

prevention among adults aged 45-64 years: Setting the stage. Am J Prev Med. 2014;  

36.  Wakai K, Marugame T, Kuriyama S, Sobue T, Tamakoshi A, Satoh H, et al. Decrease 

in risk of lung cancer death in Japanese men after smoking cessation by age at quitting: 

Pooled analysis of three large-scale cohort studies. Cancer Sci. 2007;  

37.  Arnold M, Freisling H, Stolzenberg-Solomon R, Kee F, O’Doherty MG, Ordóñez-Mena 

JM, et al. Overweight duration in older adults and cancer risk: a study of cohorts in 

Europe and the United States. Eur J Epidemiol. 2016;  

38.  Chao A, Connell CJ, Jacobs EJ, McCullough ML, Patel A V., Calle EE, et al. Amount, 

type, and timing of recreational physical activity in relation to colon and rectal cancer in 



22 

 

older adults: The Cancer Prevention Study II Nutrition Cohort. Cancer Epidemiol 

Biomarkers Prev. 2004;  

39.  Rowe JW, Fulmer T, Fried L. Preparing for better health and health care for an aging 

population. JAMA - Journal of the American Medical Association. 2016.  

40.  Fitzmaurice C, Dicker D, Pain A, Hamavid H, Moradi-Lakeh M, MacIntyre MF, et al. 

The Global Burden of Cancer 2013. JAMA Oncol. 2015;  

41.  Doubeni CA, Schootman M, Major JM, Torres Stone RA, Laiyemo AO, Park Y, et al. 

Health status, neighborhood socioeconomic context, and premature mortality in the 

United States: The national institutes of health-AARP diet and health study. Am J Public 

Health. 2012;  

42.  Doubeni CA, Major JM, Laiyemo AO, Schootman M, Zauber AG, Hollenbeck AR, et 

al. Contribution of behavioral risk factors and obesity to socioeconomic differences in 

colorectal cancer incidence. J Natl Cancer Inst. 2012;  

43.  Torres Stone RA, Waring ME, Cutrona SL, Kiefe CI, Allison J, Doubeni CA. The 

association of dietary quality with colorectal cancer among normal weight, overweight 

and obese men and women: A prospective longitudinal study in the USA. BMJ Open. 

2017;  

44.  Doubeni CA, Laiyemo AO, Major JM, Schootman M, Lian M, Park Y, et al. 

Socioeconomic status and the risk of colorectal cancer: An analysis of more than a half 

million adults in the National Institutes of Health-AARP Diet and Health Study. Cancer. 

2012;  

45.  Fedewa SA, Flanders WD, Ward KC, Lin CC, Jemal A, Sauer AG, et al. Racial and 

ethnic disparities in interval colorectal cancer incidence a population-based cohort study. 

Ann Intern Med. 2017;  

46.  Lian M, Schootman M, Doubeni CA, Park Y, Major JM, Stone RAT, et al. Geographic 

variation in colorectal cancer survival and the role of small-area socioeconomic 

deprivation: A multilevel survival analysis of the NIH-AARP diet and health study 

cohort. Am J Epidemiol. 2011;  



23 

 

47.  Yu M, Reiter JP, Zhu L, Liu B, Cronin KA, Feuer EJ. Protecting Confidentiality in 

Cancer Registry Data with Geographic Identifiers. Am J Epidemiol. 2017;  

48.  Doubeni CA, Laiyemo AO, Young AC, Klabunde CN, Reed G, Field TS, et al. Primary 

care, economic barriers to health care, and use of colorectal cancer screening tests among 

medicare enrollees over time. Ann Fam Med. 2010;  

49.  Lauby‑Secretan B, Vilahur N, Bianchini F, Guha N, Straif K. The IARC perspective on 

colorectal cancer screening. N Engl J Med. 2018;  

50.  Doubeni CA, Fedewa SA, Levin TR, Jensen CD, Saia C, Zebrowski AM, et al. 

Modifiable Failures in the Colorectal Cancer Screening Process and Their Association 

With Risk of Death. Gastroenterology. 2019;  

51.  Doubeni CA, Laiyemo AO, Klabunde CN, Young AC, Field TS, Fletcher RH. Racial 

and Ethnic Trends of Colorectal Cancer Screening Among Medicare Enrollees. Am J 

Prev Med. 2010;  

52.  Laiyemo AO, Doubeni C, Pinsky PF, Doria-Rose VP, Bresalier R, Lamerato LE, et al. 

Iace and colorectal cancer disparities: Health-care utilization vs different cancer 

susceptibilities. J Natl Cancer Inst. 2010;  

53.  Carethers JM, Doubeni CA. Causes of Socioeconomic Disparities in Colorectal Cancer 

and Intervention Framework and Strategies. Gastroenterology [Internet]. 

2020;158(2):354–67. Available from: https://doi.org/10.1053/j.gastro.2019.10.029 

54.  Platz EA, Willett WC, Colditz GA, Rimm EB, Spiegelman D, Giovannucci E. Proportion 

of colon cancer risk that might be preventable in a cohort of middle-aged US men. Cancer 

Causes Control. 2000;  

55.  Mabry-Hernandez I, Ojeda LC. Behavioral weight loss interventions to prevent obesity-

related morbidity and mortality in adults. Am Fam Physician. 2019;  

56.  Bibbins-Domingo K, Grossman DC, Curry SJ, Davidson KW, Epling JW, García FAR, 

et al. Aspirin use for the primary prevention of cardiovascular disease and colorectal 



24 

 

cancer: U.S. preventive services task force recommendation statement. Annals of 

Internal Medicine. 2016.  

57.  Burnett-Hartman AN, Mehta SJ, Zheng Y, Ghai NR, McLerran DF, Chubak J, et al. 

Racial/Ethnic Disparities in Colorectal Cancer Screening Across Healthcare Systems. 

Am J Prev Med [Internet]. 2016;51(4):e107–15. Available from: 

http://dx.doi.org/10.1016/j.amepre.2016.02.025 

58.  IARC. IARC Handbooks of Cancer Prevention Cervix Cancer Screening. IARC 

Handbooks of Cancer Prevention. 2005.  

59.  Lahti L, Huovari J, Kainu M, Biecek P. Retrieval and analysis of eurostat open data with 

the eurostat package. R J. 2017;  

60.  OECD Publishing, European Observatory on Health Systems and Policies. State of 

Health in the EU: România (România: Profilul de țară din 2019 în ceea ce privește 

sănătatea). Paris; 2019.  

61.  van den Heuvel WJA, Olaroiu M. How Important Are Health Care Expenditures for Life 

Expectancy? A Comparative, European Analysis. J Am Med Dir Assoc [Internet]. 

2017;18(3):276.e9-276.e12. Available from: 

http://dx.doi.org/10.1016/j.jamda.2016.11.027 

62.  Iagăr EM, Rădoi S, Mondiru D, Logofătu G. Proiectarea populației vârstnice a România 

în profil teritorial, la orizontul anului 2060. 2018.  

63.  Jaba E, Balan CB, Robu I-B. The Relationship between Life Expectancy at Birth and 

Health Expenditures Estimated by a Cross-country and Time-series Analysis. Procedia 

Econ Financ. 2014;  

64.  European Commission. The 2018 Ageing Report: Underlying Assumptions & 

Projection. European Economy. 2017.  

65.  Eurostat. People in the EU - statistics on demographic changes. Statistics Explained. 

2018.  

66.  Eurostat. Overview - Eurostat. Eurostat, 14. October. 2015.  



25 

 

67.  Salkind N. Time-Series Study. In: Encyclopedia of Research Design. 2012.  

68.  Chivu M, Iagăr ME, Geréd B, Simion AE, Sinigaglia LC. National Institute of Statistics 

Statistic Statistical Yearbook. 2017;697. Available from: 

http://www.insse.ro/cms/sites/default/files/field/publicatii/anuarul_statistic_al_romanie

i_carte_en.pdf 

69.  IACOBUŢĂ A-O, ASANDULU M, GAVRILOVICI C, OPREA L. REGIONAL 

ANALYSIS OF INEQUALITIES IN ROMANIAN HEALTHCARE SYSTEM. Soc Res 

Reports [Internet]. 2013;23:7–18. Available from: www.reasearchreports.ro 

70.  Muntele I, Istrate M, Banica A, Horea-Serban RI. Trends in life expectancy in Romania 

between 1990 and 2018. A territorial analysis of its determinants. Sustain. 2020;12(9):1–

17.  

71.  Raleigh VS. Trends in life expectancy in EU and other OECD countries. 2019;(108). 

Available from: https://www.oecd-ilibrary.org/content/paper/223159ab-en 

72.  Markowitz JS. Multivariate analysis. In: SpringerBriefs in Public Health. 2018.  

73.  Balan C, Jaba E, Balan C. Statistical Analysis of the Determinants of Life Expectancy in 

Romania. Rom J Reg Sci. 2011;5(2):25–38.  

74.  Heijink R, Koolman X, Westert GP. Spending more money, saving more lives? the 

relationship between avoidable mortality and healthcare spending in 14 countries. Eur J 

Heal Econ. 2013;  

75.  Budhdeo S, Watkins J, Atun R, Williams C, Zeltner T, Maruthappu M. Changes in 

government spending on healthcare and population mortality in the European union, 

1995–2010: a cross-sectional ecological study. J R Soc Med. 2015;  

76.  Ferranti P. The united nations sustainable development goals. In: Encyclopedia of Food 

Security and Sustainability. 2018.  

77.  Favoriti P, Carbone G, Greco M, Pirozzi F, Pirozzi REM, Corcione F. Worldwide burden 

of colorectal cancer: a review. Updates Surg. 2016;68(1):7–11.  



26 

 

78.  Allemani C, Matsuda T, Di Carlo V, Harewood R, Matz M, Nikšić M, et al. Global 

surveillance of trends in cancer survival 2000–14 (CONCORD-3): analysis of individual 

records for 37 513 025 patients diagnosed with one of 18 cancers from 322 population-

based registries in 71 countries. Lancet. 2018;  

79.  Nagtegaal ID, Odze RD, Klimstra D, Paradis V, Rugge M, Schirmacher P, et al. The 

2019 WHO classification of tumours of the digestive system. Histopathology. 2020.  

80.  Taylor DP, Burt RW, Williams MS, Haug PJ, Cannon-Albright LA. Population-Based 

Family History-Specific Risks for Colorectal Cancer: A Constellation Approach. 

Gastroenterology. 2010;  

81.  Sharma R. An examination of colorectal cancer burden by socioeconomic status: 

evidence from GLOBOCAN 2018. EPMA J. 2020;11(1):95–117.  

82.  Grech G, Zhan X, Yoo BC, Bubnov R, Hagan S, Danesi R, et al. EPMA position paper 

in cancer: Current overview and future perspectives. EPMA J. 2015;  

83.  Golubnitschaja O, Baban B, Boniolo G, Wang W, Bubnov R, Kapalla M, et al. Medicine 

in the early twenty-first century: Paradigm and anticipation - EPMA position paper 2016. 

EPMA Journal. 2016.  

84.  Janssens JP, Schuster K, Voss A. Preventive, predictive, and personalized medicine for 

effective and affordable cancer care. EPMA Journal. 2018.  

85.  Maynou L, Saez M. Economic crisis and health inequalities: Evidence from the European 

Union. Int J Equity Health. 2016;  

86.  Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global cancer statistics. CA 

Cancer J Clin. 2011;  

87.  Ferlay J, Colombet M, Soerjomataram I, Dyba T, Randi G, Bettio M, et al. Cancer 

incidence and mortality patterns in Europe: Estimates for 40 countries and 25 major 

cancers in 2018. Eur J Cancer [Internet]. 2018;103:356–87. Available from: 

https://doi.org/10.1016/j.ejca.2018.07.005 



27 

 

88.  Ferlay J, Colombet M, Soerjomataram I, Dyba T, Randi G, Bettio M, et al. Cancer 

incidence and mortality patterns in Europe: Estimates for 40 countries and 25 major 

cancers in 2018. European Journal of Cancer. 2018.  

89.  Alikhani S, Delavari A, Alaedini F, Kelishadi R, Rohbani S, Safaei A. A province-based 

surveillance system for the risk factors of non-communicable diseases: A prototype for 

integration of risk factor surveillance into primary healthcare systems of developing 

countries. Public Health. 2009;  

90.  Alexander DD, Cushing CA. Red meat and colorectal cancer: A critical summary of 

prospective epidemiologic studies. Obesity Reviews. 2011.  

91.  Tárraga López PJ, Solera Albero J, Rodríguez-Montes JA. Primary and secondary 

prevention of colorectal cancer. Clin Med Insights Gastroenterol. 2014;  

92.  Aune D, Lau R, Chan DSM, Vieira R, Greenwood DC, Kampman E, et al. Nonlinear 

reduction in risk for colorectal cancer by fruit and vegetable intake based on meta-

analysis of prospective studies. Gastroenterology. 2011;  

93.  Key TJ. Fruit and vegetables and cancer risk. British Journal of Cancer. 2011.  

94.  Donohoe CL, Pidgeon GP, Lysaght J, Reynolds J V. Obesity and gastrointestinal cancer. 

British Journal of Surgery. 2010.  

95.  Corrao MA, Guindon GE, Cokkinides V, Sharma N. Building the evidence base for 

global tobacco control. Bull World Health Organ. 2000;  

96.  Ferrari F, Reis MAM. Study of risk factors for gastric cancer by populational databases 

analysis. World J Gastroenterol. 2013;  

97.  Ahmadi A, Hashemi Nazari SS, Mobasheri M. Does ethnicity affect survival following 

colorectal cancer? A prospective, cohort study using Iranian cancer registry. Med J Islam 

Repub Iran. 2014;  

98.  Agüero F, Murta-Nascimento C, Gallén M, Andreu-García M, Pera M, Hernández C, et 

al. Colorectal cancer survival: Results from a hospital-based cancer registry. Rev Esp 

Enfermedades Dig. 2012;  



28 

 

99.  Downing A, Aravani A, MacLeod U, Oliver S, Finan PJ, Thomas JD, et al. Early 

mortality from colorectal cancer in England: A retrospective observational study of the 

factors associated with death in the first year after diagnosis. Br J Cancer. 2013;  

100.  Zauber AG. The Impact of Screening on Colorectal Cancer Mortality and Incidence: Has 

It Really Made a Difference? Digestive Diseases and Sciences. 2015.  

101.  Sunkara V, Hébert JR. The colorectal cancer mortality-to-incidence ratio as an indicator 

of global cancer screening and care. Cancer. 2015;  

102.  Bray F, Colombet M, Mery L, Piñeros M, Znaor A, Zanetti R, et al. Cancer Incidence in 

Five Continents, Vol. XI (electronic version) Lyon: International Agency for Research 

on Cancer. 2017.  

103.  Ferlay J, Ervik J, Lam F, Colombet M, Mery L, Piñeros M, et al. Global Cancer 

Observatory: Cancer Today. Lyon, France: International Agency for Research on 

Cancer. 2018.  

104.  United Nations Development Programme. Human Development Report 2019: Beyond 

income, Beyond averages, Beyond today. United Nations Development Program. 2019.  

105.  Eurostat. European Health Interview Survey. Eurostat Statistics Explained. 2016.  

106.  European Commission. European Health Interview Survey (EHIS wave 3) 

Methodological manual 2018 edition [Internet]. 2018. 222 p. Available from: 

https://ec.europa.eu/eurostat/documents/3859598/8762193/KS-02-18-240-EN-

N.pdf/5fa53ed4-4367-41c4-b3f5-260ced9ff2f6 

107.  European Commission. Healthcare personnel statistics - physicians. Eurostat. 2017;  

108.  Eurostats- Statistics Explained. Healthcare personnel statistics - nursing and caring 

professionals - Statistics Explained. Eurostat. 2017.  

109.  Eurostat. Healthcare resource statistics - beds - Statistics Explained. Web Eurostat. 2020.  

110.  Globocan- The Global Cancer Observatory. Colorectal cancer Source: Globocan 2018. 

Globocan 2018 [Internet]. 2019;876:1–2. Available from: http://gco.iarc.fr/today 



29 

 

111.  Ferlay J, Colombet M, Soerjomataram I, Mathers C, Parkin DM, Piñeros M, et al. 

Estimating the global cancer incidence and mortality in 2018: GLOBOCAN sources and 

methods. International Journal of Cancer. 2019.  

112.  Rafiemanesh H, Mohammadian-Hafshejani A, Ghoncheh M, Sepehri Z, Shamlou R, 

Salehiniya H, et al. Incidence and mortality of colorectal cancer and relationships with 

the human development index across the world. Asian Pacific J Cancer Prev. 

2016;17(5):2465–73.  

113.  Perdue DG, Haverkamp D, Perkins C, Daley CM, Provost E. Geographic variation in 

colorectal cancer incidence and mortality, age of onset, and stage at diagnosis among 

American Indian and Alaska native people, 1990û2009. American Journal of Public 

Health. 2014.  

114.  Pakzad R, Mohammadian-Hafshejani A, Mohammadian M, Pakzad I, Safiri S, Khazaei 

S, et al. Incidence and mortality of bladder cancer and their relationship with 

development in Asia. Asian Pacific J Cancer Prev. 2015;  

115.  Pakzad R, Mohammadian-Hafshejani A, Ghoncheh M, Pakzad I, Salehiniya H. The 

incidence and mortality of prostate cancer and its relationship with development in Asia. 

Prostate Int. 2015;  

116.  Torre LA, Siegel RL, Ward EM, Jemal A. Global cancer incidence and mortality rates 

and trends - An update. Cancer Epidemiology Biomarkers and Prevention. 2016.  

117.  Boncz I, Brodszky V, Péntek M, Ágoston I, Nagy Z, Kárpáti K, et al. The disease burden 

of colorectal cancer in Hungary. Eur J Heal Econ. 2009;10(SUPPL. 1).  

118.  Coleman MP, Quaresma M, Berrino F, Lutz JM, De Angelis R, Capocaccia R, et al. 

Cancer survival in five continents: a worldwide population-based study (CONCORD). 

Lancet Oncol. 2008;  

119.  Lee TJ, Kim S, Cho HJ, Lee JH. The incidence of thyroid cancer is affected by the 

characteristics of a healthcare system. J Korean Med Sci. 2012;27(12):1491–8.  



30 

 

120.  Murphy TK, Calle EE, Rodriguez C, Kahn HS, Thun MJ. Body mass index and colon 

cancer mortality in a large prospective study. Am J Epidemiol. 2000;  

121.  Khazaei Z, Sohrabivafa M, Momenabadi V, Moayed L, Goodarzi E. Global cancer 

statistics 2018: Globocan estimates of incidence and mortality worldwide prostate 

cancers and their relationship with the human development index. Adv Hum Biol. 

2019;9(3):245.  

122.  Coza D, Șuteu O, Blaga L, Nicula F, Coza O, Achimaș-Cadariu P, et al. Raportul de 

cancer al regiunii de Nord-Vest a României - Tendințe de evoluție a Incidenței și 

Mortalității Cancerului în Regiunea de Nord-Vest a României. Cluj-Napoca; 2019.  

123.  Ionescu EM, Tieranu CG, Maftei D, Grivei A, Olteanu AO, Arbanas T, et al. Colorectal 

Cancer Trends of 2018 in Romania—an Important Geographical Variation Between 

Northern and Southern Lands and High Mortality Versus European Averages. J 

Gastrointest Cancer [Internet]. 2020; Available from: https://doi.org/10.1007/s12029-

020-00382-3 

124.  Sabine Abbasi. Desperation of Demographic Change in the Health Sector in Germany: 

Necessary Strategy Orientation for Medical Practices in the Countryside. J US-China 

Public Adm. 2019;16(1):7–15.  

125.  The World Bank. Part II Development in an Era of Demographic Change. World Bank. 

2016;135–226.  

126.  McCann A, Sorensen J, Nally D, Kavanagh D, McNamara DA. Discharge outcomes 

among elderly patients undergoing emergency abdominal surgery: registry study of 

discharge data from Irish public hospitals. BMC Geriatr. 2020;20(1):72.  

127.  Ommundsen N, Nesbakken A, Wyller TB, Skovlund E, Bakka AO, Jordhøy MS, et al. 

Post-discharge complications in frail older patients after surgery for colorectal cancer. 

Eur J Surg Oncol [Internet]. 2018;44(10):1542–7. Available from: 

https://doi.org/10.1016/j.ejso.2018.06.024 

128.  Kim S, Lee SC, Skinner CS, Brown CJ, Balentine CJ. A Surgeon’s Guide to Treating 

Older Patients With Colorectal Cancer. Curr Colorectal Cancer Rep. 2019;15(1).  



31 

 

129.  Lee MTG, Chiu CC, Wang CC, Chang CN, Lee SH, Lee M, et al. Trends and Outcomes 

of Surgical Treatment for Colorectal Cancer between 2004 and 2012- A n Analysis using 

National Inpatient Database. Sci Rep [Internet]. 2017;7(1):1–8. Available from: 

http://dx.doi.org/10.1038/s41598-017-02224-y 

130.  Mohanty S, Liu Y, Paruch JL, Kmiecik TE, Cohen ME, Ko CY, et al. Risk of discharge 

to postacute care: A patient-centered outcome for the American College of Surgeons 

National Surgical Quality Improvement Program surgical risk calculator. JAMA Surg. 

2015;150(5):480–4.  

131.  Devoto L, Celentano V, Cohen R, Khan J, Chand M. Colorectal cancer surgery in the 

very elderly patient: a systematic review of laparoscopic versus open colorectal 

resection. International Journal of Colorectal Disease. 2017.  

132.  Shahir MA, Lemmens VEPP, van de Poll-Franse L V., Voogd AC, Martijn H, Janssen-

Heijnen MLG. Elderly patients with rectal cancer have a higher risk of treatment-related 

complications and a poorer prognosis than younger patients: A population-based study. 

Eur J Cancer. 2006;  

133.  McGory ML. Quality indicators for the care of colorectal cancer in vulnerable elders. 

Journal of the American Geriatrics Society. 2007.  

134.  World Health Organisation. International Classification of Diseases for Oncology: Third 

Edition. World Health Organisation. 2013.  

135.  Esteva M, Ruiz A, Ramos M, Casamitjana M, Sánchez-Calavera MA, González-Luján 

L, et al. Age differences in presentation, diagnosis pathway and management of 

colorectal cancer. Cancer Epidemiol. 2014;38(4):346–53.  

136.  Hemminki K, Santi I, Weires M, Thomsen H, Sundquist J, Bermejo JL. Tumor location 

and patient characteristics of colon and rectal adenocarcinomas in relation to survival 

and TNM classes. BMC Cancer. 2010;  

137.  Saini SD, Vijan S, Schoenfeld P, Powell AA, Moser S, Kerr EA. Role of quality 

measurement in inappropriate use of screening for colorectal cancer: Retrospective 



32 

 

cohort study. BMJ [Internet]. 2014;348(February):1–8. Available from: 

http://dx.doi.org/doi:10.1136/bmj.g1247 

138.  Damle RN, Alavi K. Risk factors for 30-d readmission after colorectal surgery: A 

systematic review. J Surg Res [Internet]. 2015;200(1):200–7. Available from: 

http://dx.doi.org/10.1016/j.jss.2015.06.052 

139.  Vladescu C, Scintee SG, Olsavszky V, Hernandez-Quevedo C, Sagan A. Romania: 

Health System Review. Health Syst Transit [Internet]. 2016;18(4):1–170. Available 

from: http://www.ncbi.nlm.nih.gov/pubmed/27603897 

140.  Dodd N, Carey M, Mansfield E. Knowledge of colorectal cancer risk factors and 

screening recommendations: A crosssectional study of regional Australian general 

practice patients. Public Heal Res Pract. 2017;27(5):0–3.  

141.  Greco M, Capretti G, Beretta L, Gemma M, Pecorelli N, Braga M. Enhanced recovery 

program in colorectal surgery: A meta-analysis of randomized controlled trials. World J 

Surg. 2014;  

142.  Price BA, Bednarski BK, You YN, Manandhar M, Dean EM, Alawadi ZM, et al. 

Accelerated enhanced Recover y following M inimally i nvasive colorectal cancer 

surgery (RecoverMI): A study protocol for a novel randomised controlled trial. BMJ 

Open. 2017;7(7):1–6.  

143.  Pucciarelli S, Zorzi M, Gennaro N, Gagliardi G, Restivo A, Saugo M, et al. In-hospital 

mortality, 30-day readmission, and length of hospital stay after surgery for primary 

colorectal cancer: A national population-based study. Eur J Surg Oncol [Internet]. 

2017;43(7):1312–23. Available from: http://dx.doi.org/10.1016/j.ejso.2017.03.003 

144.  Bartlett EK, Hoffman RL, Mahmoud NN, Karakousis GC, Kelz RR. Postdischarge 

occurrences after colorectal surgery happen early and are associated with dramatically 

increased rates of readmission. Dis Colon Rectum. 2014;  

 


