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Abstract 

Background: There is paucity of studies on socioeconomic inequalities in cancer mortality in developing 

countries. We examined trends in inequalities in cancer mortality by educational attainment in Colombia during 

a period of epidemiological transition and a rapid expansion of health insurance coverage.  

Methods: Population mortality data (1998-2007) were linked to census data to obtain age-standardised cancer 

mortality rates by educational attainment at ages 25-64 years for stomach, cervical, prostate, lung, colorectal, 

breast and other cancers. We used Poisson regression to model mortality by educational attainment and 

estimated the contribution of specific cancers to the Slope Index of Inequality in cancer mortality.  

Results: We observed large educational inequalities in cancer mortality, particularly for cancer of the cervix (RR 

primary versus tertiary groups=5.75, contributing 51% of cancer inequalities), stomach (RR=2.56 for males, 

contributing 49% of total cancer inequalities, and RR=1.98 for females, contributing 14% to total cancer 

inequalities), and lung (RR=1.64 for males contributing 17% of total cancer inequalities, and 1.32 for females 

contributing 5% to total cancer inequalities). Total cancer mortality rates declined faster among those with 

higher education, with the exception of mortality from cervical cancer, which declined more rapidly in the lower 

educational groups. 

Conclusion: There are large socioeconomic inequalities in preventable cancer mortality in Colombia, which 

underscore the need for intensifying prevention efforts. Reducing cervical cancer through reducing HPV 

infection, early detection and improved access to treatment of preneoplasic lesions. Reinforcing anti-tobacco 

measures may be particularly important to curb inequalities in cancer mortality.  
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Thumbnail sketch 

What is already known on this subject?  

Earlier studies have documented large and persistent inequalities in mortality from cancer by educational level 

in high-income countries. However, there is a paucity of studies documenting socioeconomic inequalities in 

cancer mortality in low- and middle-income countries. Part of this gap in the literature reflects a lack of available 

data on mortality stratified by meaningful indicators of socioeconomic status.  

 

What this study adds  

In this work, we use unique registry-linked data to examine inequalities in mortality by educational level in 

Colombia. Our results reveal large inequalities by educational level in infection-related cancer mortality, 

particularly cervical and stomach cancer, which represent a majority share of socioeconomic inequalities in total 

cancer mortality. Results raise questions on the role of behavioural changes and health insurance coverage in 

inequalities in avoidable cancer mortality, and the potential role of increased access to early detection and 

treatment in curbing cancer inequalities.  
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Introduction 

Cancer is among the top three of causes of death in Colombia (1). The distribution of cancer types reflects the 

dual situation in many middle-income countries, with a relatively high burden of infection-related cancers 

(primarily cervical and stomach cancer) combined with a growing burden of cancers associated with lifestyle and 

other risk factors of non-infectious character (primarily prostate, lung, colorectal and breast cancer). Recent 

analysis shows that cancer mortality is stabilizing or decreasing (1), but no studies have examined how cancer 

mortality trends differ by socioeconomic status (SES).  

Colombia is a middle-income country with large social and economic inequalities. Despite extensive health care 

reforms leading to almost universal health insurance coverage, large differences in all-cause mortality by SES, 

including cancer, remain (2). We hypothesize that the association between SES and cancer differs by cancer 

type, with the poor suffering disproportionately from mortality from infection-related cancers due to their 

higher risk of infection. In contrast, the higher SES-groups may experience higher mortality from cancers 

associated with non-communicable risk factors, reflecting their earlier adoption of unhealthy behaviours and 

longer life expectancy.  

In this study, we use a unique administrative dataset to examine trends in cancer mortality by educational level  

from 1998 to 2007 in Colombia. This is a period of important changes, including a major healthcare reform that 

resulted in a rapid increase in health insurance coverage from 59.8% in 1998 to 92.5% in 2007 (2). Earlier studies 

documented large socioeconomic differences in access to screening and treatment in specific sub-populations 

(3-6), but how these disparities influence inequalities in cancer mortality has not been assessed. We evaluate 

differences in cancer mortality by educational level and assess time trends in mortality from the most important 

cancer sites distinguishing infection-related cancers and frequently occurring cancer types associated with other 

risk factors.  
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Materials and Methods 

 

Data 

National mortality data for the years 1998-2007 were obtained from the National Administrative Department of 

Statistics (DANE), with causes of death coded according to the 10th revision of the International Classification of 

Diseases (ICD-10). Information on sex, date of death and educational level are routinely registered on death 

certificates. Our data comprise 117,597 deaths from invasive malignant neoplasms (ICD-10 C00-C97). Data were 

analysed for all cancers combined, but also separately for the following groups: Infection-related cancers 

(represented by stomach cancer (C16) and cervical cancer (C53)); cancers related to other risk factors 

(represented by prostate (C61), lung (C33-34), colorectum (C18-C21) and breast cancer (C50)); and the group of 

´other cancers´. Deaths due to unspecified uterus cancer (C55) were reassigned to deaths due to cancers of the 

cervix uteri (C53) or corpus uteri (C54) according to their reported proportions (7). In a similar way cases without 

information on age, those with a death certificate issued by a non-medical doctor, and causes based on 

symptoms were redistributed, based on relative frequencies.  

Data on age and sex were available for >99% of all cancer deaths, while data on educational level were missing 

for 16.7% of cancer deaths (varying from 13.0% for breast to 18.9% for lung cancer). The SAS procedure IMPUTE 

was used to impute educational level for these cases (8), to reduce bias due to the potentially higher rates of 

missing education for lower educated individuals and to minimize the potential for numerator/denominator bias 

(9). This procedure fits a sequence of regression models and draws values from the corresponding predictive 

distributions. The sequential regression procedure was applied based on a model that included sex, region, 

rural/urban residential area, age and marital status as covariates. Details of this procedure are described 

elsewhere (8). The imputation procedure was successful in 98% of cases resulting in a total of 115,410 cancer 

deaths left for analysis (Table 1).  

We excluded individuals aged ≤25, because many would not have completed their education before this age. 

We focused on adult premature mortality (mortality below age 65), an indicator of population health strongly 

influenced by social, economic and environmental factors (10), and a common indicator of health system 

performance (11). In addition, information on educational level from death registries has been shown to be 

unreliable at ages ≥65 (9).  

Education was reclassified into three categories based on the highest educational level attained by the 

deceased: (a) primary (elementary/primary school) education or less, (b) secondary (high school), and (c) tertiary 

education (post-secondary education after high-school including college and university).  

To obtain mid-year population counts we first extracted data on the proportion of individuals in each 

educational level from the IIASA/VID database (12), which contains information on the distribution of education 

for every 5-year age group, sex and year combinations for the period 1970 to 2000 obtained from census, 

national surveys and demographic projections (12). We performed demographic projections to obtain 

population counts for years in-between every lustrum using the software PASEX (13). We then multiplied the 

proportion of individuals in each educational category by population counts from national census and statistical 

projections obtained from DANE (14) to estimate the annual population size of each educational group. 
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Statistical Analysis 

We calculated annual age-standardized mortality rates (ASR, expressed per 100,000 person-years) by 

educational level and sex using the Doll World Standard Population (15). Annual trends in ASR by sex and 

educational level were quantified by calculating the estimated annual percentage change (EAPC) in mortality. To 

test whether an apparent change in mortality trends was statistically significant, we used joinpoint regression, 

which fits a series of joined straight lines to age-adjusted rates and uses a Monte Carlo Permutation method to 

identify the best-fitting point (called joinpoint), where the rate of increase or decrease changes significantly (16). 

EAPC and joinpoints (year in which a significant change in the mortality trend occurred) were determined based 

on the log-transformed ASRs and their standard errors. We specified a maximum of 2 joinpoints with at least 4 

observation points to either extreme of the data (16).  

We implemented separate Poisson regression models with number of deaths as dependent variable and the 

natural log of person-years as offset variable, incorporating age and educational level as independent variables. 

We first calculated Rate Ratios (RRs) to compare mortality between educational groups. However, changes in RR 

are difficult to interpret because of rising levels of education over the study period, e.g., the proportion of 

people with no or only primary education decreased from 55% to 38%. To ‘control’ for these changes in the 

composition of educational groups, we estimated the slope and relative index of inequality (SII and RII 

respectively) by regressing mortality on the mid-point of the cumulative distribution of education (17, 18). The 

RII can be interpreted as the ratio of the mortality rate between a hypothetical person whose relative rank in the 

distribution of education is zero and a person whose relative rank in the cumulative distribution of education is 

100% (19). A value of RII higher than 1 indicates educational inequalities favouring the higher educated (19, 20). 

To evaluate whether the RII significantly changed over time, an interaction term with calendar year was added 

to the regression models.  

We calculated the contribution of each cancer site to the absolute differences in cancer mortality measured by 

the slope index of inequality (SII). The SII measures the absolute difference in rates between the population at 

the top and the bottom of the educational distribution. 

Regression analyses were conducted in each of the five multiple databases generated by the multiple 

imputation process, using standard techniques of the PROC MIANALYZE procedure in SAS to combine estimates 

from all databases and adjust standard errors to account for uncertainty in the imputation (21). This procedure 

reads the parameter estimates and associated covariance matrix for each imputed data set, and then derives 

valid multivariate inferences for these parameters. This allows for valid statistical inference that appropriately 

reflects uncertainty due to missing values (21). All analyses were conducted in SAS® version 9.2. 
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Results 

The most common causes of cancer deaths were cancers of the cervix (ASR 16.55) and breast (ASR 14.89) among 

women, and stomach (ASR 15.61) and lung cancer (ASR 10.95) among men (Table 1).  

All-cancer mortality decreased significantly among both sexes in all educational groups, with a gradient towards 

stronger declines amongst the higher educated (Figure 1). Mortality for ‘other cancers’ decreased in all groups 

over the entire time period, with a joinpoint observed only amongst males with tertiary education in 2001, after 

which initial strong declines stabilised (Table 2). Stomach cancer mortality rates tended to decrease, but these 

trends failed to reach statistical significance with the exception of males with primary education or less (EAPC -

1.13%). Particularly strong, and statistically significant declines of 2-3% annually were observed for cervical 

cancer mortality, with strongest declines (EAPC -3.53%) amongst the lowest educated women. Strong declines 

of about 3% annually were also observed for prostate, lung and colorectal cancer amongst the highest educated 

males, but these trends failed to reach statistical significance. Mortality of lung, colorectal and female breast 

cancer did not change significantly between 1998 and 2007 in either educational group or sex, with the 

exception of males with secondary education, amongst whom lung cancer mortality sharply declined (EAPC -

3.70%) after 2002.  

Rate ratios (RR) of cancer mortality by educational attainment for the entire period were generally negatively 

associated with educational attainment (Table 2), with higher rates in those with only primary education as 

compared to those with tertiary education (RRmen=1.54, 95% Confidence Interval[CI]=1.48, 1.59; RRwomen=1.62, 

95%CI 1.57, 1.68), and a clear gradient towards decreased overall cancer mortality with increasing educational 

level.  

The most pronounced educational gradients were observed for cervical (RR 5.75) and stomach cancer (RRmen 

2.56, RRwomen 1.98); prostate, lung and other cancers also showed substantial educational gradients. There was 

no significant educational gradient for colorectal and breast cancer mortality. Breast cancer mortality was 

highest in women with secondary education (RR=1.13, 95%CI 1.06, 1.21), and lowest in women with primary 

education (RR=0.93, 95%CI 0.87, 0.99).  

Inequalities in cancer mortality by educational attainmented were statistically signicificant for all cancers except 

for colorectal, prostate and breast cancer. Until 2002, the mortality of the colorectal, prostate and breast cancer 

was highest in the highest educated groups (RII significantly smaller than 1) (Figure 2). RII changed little over 

time, except for increases in RII for male total cancer mortality and male colorectal cancer, which were driven by 

increased inequalities from 1998-2003 only. None of the other cancer types showed any significant change over 

time (suppl table 1).  

Absolute differences in ASR by educational level expressed by the SII were larger for women than for men. This 

was almost entirely attributable to the large share of inequalities attributable to cervical cancer mortality, which 

accounted for 51% of inequalities in total female cancer mortality, while 14% of female inequalities was due to 

stomach cancer (Figure 3). Among men, the main contributors to inequalities in cancer mortality by education 

were stomach cancer (49%) and lung cancer (17%). Breast (-9%) and colorectal cancer (-3% for males and -1% 

for females) contributed inversely to differences in mortality rates, with highest rates amongst the highest 

educated.  
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Discussion 

We found large inequalities in cancer mortality by educational level, although associations differed by cancer 

type. Among women, we observed large inequalities in cervical and stomach cancer, while there were no clear 

inequalities in colorectal and breast cancer (associated with non-communicable risk factors). Among men, there 

were inequalities in all but colorectal and prostate cancers, with stomach and lung cancer having the largest 

inequalities.  

 

Interpretation of results 

Several explanations of cancer disparities should be considered, including disparities in preventable risk factors, 

insurance coverage and health care utilization. We found striking differences in mortality from cervical cancer 

among women in Colombia. Risk of cervical cancer is related to the mechanisms of transmission of the Human 

Papilloma Virus (HPV) and reproductive factors such as parity; however, the strongest determinant of cervical 

cancer mortality is access to regular health care in order to detect and treat preneoplastic lesions (22). HPV 

vaccination has been advised in many countries to prevent cervical cancer (23), but participation and access to 

good quality early detection activities remains limited in the lower socioeconomic groups (24).  

Although coverage by cytology is relatively high in Colombia, coverage is substantially lower among women with 

only primary education (74.9% of women aged 25-69 had  a cytology in the past 3 years) compared to women 

with university education (85.4%); differences are also large between low-income (64.5%) vs. high-income 

(85.8%) women (24). This suggests that there are persistent barriers to access to medical services in the lower-

educated groups, which are precisely the groups at highest risks of developing cervical cancer (24). 

On the other hand, cervical cancer rates declined faster among lower educated women, which may reflect 

improved access and adherence to cytology and subsequent treatment for the poorest segments of the 

population, potentially as a result of the rapidly increasing health insurance coverage since 2002/2002 (2). In 

2005/2006, 27% of women with an abnormal pap smear had no access to any of the diagnostic or therapeutic 

services(25). Although colposcopies and biopsies are by law part of the obligatory health plan since 2004, the 

gynaecologic consultations previous to the colposcopy were not until 2011 (26). These developments, combined 

with the introduction of HPV vaccination, may result in narrowing inequalities in cervical cancer mortality in the 

near future. 

Stomach cancer is a very aggressive disease, indicating that stomach cancer mortality is probably more strongly 

related to risk factor exposure than to health services interventions, and so do the large educational inequalities 

observed in our study. Despite the presence of other risk factors, such as methods of food preservation, 

cigarette smoking and overweight, infections, mainly H. Pylori, are believed to be a particularly important risk 

factor for stomach cancer in Colombia (27). A large proportion of gastric cancers are located in the antrum (28), 

of which 89% is believed to be related to H. Pylori, and risk factors like smoking and high salt intake show 

interactions with H. Pylori (27, 29). Early diagnosis may significantly improve prognosis of stomach cancer, but 

cost-effective early detection programs for a middle-income country setting are unavailable (27).  

Cancer types associated with non-communicable risk factors were generally stable over time, with the exception 

of prostate cancer, which showed declines amongst the primary and secondary educated groups. Despite the 
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discussion regarding potential overdiagnosis of prostate and breast cancer with the currently available screening 

methods (prostate specific antigen (PSA) testing and mammography respectively), improved access to health 

care may play a major role in reducing disparities among educational and socioeconomic groups in Colombia. 

Access to mammographic screening varies by eductional level (17% among women with no education to 59% 

among university trained women), but generally is low (5). Although we have no data on incidence, we expect 

breast cancer incidence to be highest amongst the higher educated women because of their higher prevalence 

of reproductive risk factors for breast cancer such as low parity, high age at first childbirth and short breast 

feeding periods (30).  

The most important risk factors for prostate cancer are old age and access to PSA testing. We did not observe 

differences in prostate cancer mortality by educational level, which may be due to the low incidence of prostate 

cancer in our relatively young sample (25-64 years). Most prostate cancer cases are diagnosed after age 65, at 

which age disparities by education may emerge due to inequities in the use of PSA tests. 

Colorectal cancer screening has shown effective in reducing mortality; yet, no major interventions on the subject 

have been implemented in Colombia and increasing mortality rates and mortality:incidence ratios cause concern 

(1)(31). Overweight and obesity are implicated in the etiology of colorectal cancer (as well as in postmenopausal 

breast and potentially prostate cancer) (32, 33), and have increased in Latin America. Although Colombians with 

primary education have higher body mass index than their higher educated counterparts, inequalities in 

overweight and obesity by educational level have been stable since since at least the early 1990’s (34), a pattern 

consistent with the stable trends we observed for cancers associated with these risk factors.  

Educational inequalities in ASRs for lung cancer likely reflect differences in smoking prevalence in Colombia. 

Overall smoking prevalence decreased from 21.4% to 12.8% between 1993 and 2007. In 2007, 14.3% of those 

with primary education smoked versus 11% and 9.7% of those with university or postgraduate education, 

respectively (35). Lung cancer mortality rates during 1998-2007, however, reflect smoking patterns in the 1970s, 

for which data are not available.  

 

Limitations of the study 

Some limitations of our study should be considered: Mortaliy data were obtained from official mortality 

statistics, while data on the population distribution by education were obtained from censuses and demographic 

projections. This may have led to the so-called numerator/denominator bias, which may have led to 

overestimation of disparities (9). Additionally, for some years, data on population size were obtained from 

demographic projections combined with distributions of education from surveys. To assess the impact of this 

potential bias, we experimented with different education distributions from multiple data sources (12, 36, 37). 

Although distributions and absolute rates sometimes differed, the overall level and trends observed in our study 

were robust to different assumptions regarding the distribution of education. As shown in supplemental figure 

2, the distribution of education in our dataset mirrors very well data from other sources.  

Another limitation is the under-registration of deaths in some regions (38). Previous studies (39, 40) suggest that 

underregistration was particularly important in the poorest regions in the early years of our study. For example, 

the estimated proportion of registered deaths in the poorest region was only 25%, compared to ≥90% in the 

most affluent regions (39). As lower educated persons are more likely to live in areas with more under-
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registration, our estimates of inequalities are likely underestimated. The extent to which inequalities have 

increased is probably also underestimated, because underregistration substantially decreased over the study 

period (39, 40). Our results are therefore probably a conservative estimate, indicative of potentially larger 

inequalities in mortality by education.  

Information on education was missing for 16.7% of cancer deaths, potentially leading to an underestimation of 

disparities, as missing values are usually more common in the least educated (39). We imputed values for 

educational level for individuals with missing educational information based on a information on age, sex marital 

status, region and urban/rural place of residence, thereby limiting the potential impact of this source of bias. 

Future studies should examine how results from our ‘unlinked’ study compare to more precise linkages based on 

individual identifiers.  

 

Conclusion and policy implications 

We found large educational inequalities in total cancer mortality in Colombia. Several explanations should be 

considered, including disparities in avoidable risk factors, early detection and treatment. Inequalities are not 

declining, despite improvements in health insurance coverage. On the contrary, with the exception of infection-

related cancers, for which mortality declined faster in the lower educated groups, inequalities in mortality from 

several cancer sites grew during our study period. We document persistent and large inequalities in cervical 

cancer, which highlight the need for extending prevention efforts to reduce infection by HPV with a focus on the 

lower socioeconomic groups. Prevention of HPV infection by sex education and vacciation programmes may 

prove necessary to reduce inequalities in cervical cancer mortality, accompanied by efforts to improve access to 

cytology and follow-up care following abnormal pap smears. Large inequalities in stomach cancer highlight the 

need for identifying effective early detection strategies and public health strategies to eradicate H. pylori. 

Smoking contibutes importantly to inequalities in cancer mortality particularly among men, highlighting the 

need to reinforce efforts to reduce tobacco consumption, particularly among lower educated men. 
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Table legends 

 

Table 1: Description of the study population, 1998-2007 

 

Table 2: Joinpoints with corresponding estimated annual percent change (EAPC) and rate ratios (RR) for 

cancer mortality by educational level, 1998-2007 

 

Supplementary table 1. Estimates for the RR for the interaction term of RII*Year with corresponding confidence 

intervals 

 

Figure legends 

 

Figure 1: time trends in age-standardised cancer mortality by type of cancer and educational level, 1998-

2007, ages 25-64, men and women. Dark lines, diamonds= primary education, light lines, squares=secondary 

education, dark grey lines, triangles= tertiary education 

 

 

Figure 2: Time trends in Relative Index of Inequality of cancer mortality by sex and cancer type 

 

Figure 3: Slope Index of Inequality (SII) in cancer mortality 1998-2002 versus 2003-2007 by sex. 

 

Supplementary figure 1: Proportion of Colombian population covered by health insurance according to different 

schemes 

Supplementary figure 2: Comparisons of time trends in educational level in Colombia based on different sources. 
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Table 3: Description of the study population, 1998-2007 

 Absolute number of 

deaths 

Percentage of cancer 

deaths 

Age Standardised Mortality Rates 

(ASR)* 

 Men Women Men Women Men Women 

Cancer type       

All cancers 49,809 65,601 100% 100% 76.24 93.68 

Stomach 10,075 5,966 20.2% 9.1% 15.61 8.34 

Cervix - 10,455 - 15.9% - 16.55 

Prostate 2,268 - 4.6% - 3.87 - 

Lung 6,786 4,345 13.6% 6.6% 10.95 6.35 

Colorectal 3,260 3,825 6.5% 5.8% 4.91 5.33 

Breast - 11,005 - 16.8% - 14.89 

Other 27,420 30,005 55.1% 45.7% 40.90 42.36 

Educational attainment      

Primary 32,111 42,755 64.5% 65.2% 83.01 104.76 

Secondary 13,533 18,535 27.2% 28.3% 72.83 85.13 

Tertiary 4,164 4,311 8.4% 6.6% 57.23 72.80 

ALL cases after 

imputation 

49,809 65,601 100% 100%   

ALL cases before 

imputation 

50,881 66,716 n.a. n.a.   

Cases not imputed  

(missing after 

imputation) 

1072 1115 2.1% 1.7%   

 Absolute numbers % of population   

Population size Men Women Men Women   

Primary 40,773,078 42,981,451 46.7% 45.9%   

Secondary 33,768,114 37,506,347 38.6% 40.1%   

Tertiary 12,849,341 13,079,674 14.7% 14.0%   

Total population 87,390,533 93,567,472 100% 100%   

* Standardised mortality rates age-standardized to the Segi world population, for ages 25-64 
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Table 4: Joinpoints with corresponding estimated annual percent change (EAPC) and rate ratios (RR) for cancer mortality by educational level, 1998-2007  

Group Cancer Educational Men Women 

 Type level JP EAPC1 (95% CI) EAPC2 (95% CI) RR 95%CI JP EAPC1 (95% CI) EAPC2 (95% CI) RR 95%CI 

TOTAL CANCER Primary No -0.77 (-1.39; -0.16)  1.54 (1.48; 1.59) No -1.49 (-1.98; -1.01)  1.62 (1.57; 1.68) 

  Secondary No -1.35 (-1.81; -0.89)  1.34 (1.29; 1.39) No -1.26 (-2.07; -0.45)  1.35 (1.30; 1.40) 

  Tertiary 

 

No -1.43 (-2.79; -0.05)  1  No -1.59 (-3.16; -0.01)  1  

Infection related  

cancers 

Stomach Primary No -1.13 (-2.05; -0.19)  2.56 (2.29; 2.86) No -1.28 (-3.07; 0.54)  1.98 (1.75; 2.24) 

 Secondary No -1.17 (-2.74; 0.43)  1.65 (1.47; 1.85) No -2.68 (-5.75; 0.50)  1.38 (1.21; 1.59) 

 Tertiary 

 

No 0.63 (-2.63; 4.01)  1  No -0.33 (-7.07; 6.90)  1  

Cervix Primary n.a.     No -3.53 (-4.65; -2.40)  5.75 (5.05; 6.54) 

  Secondary n.a.     No -2.08 (-3.54; -0.59)  2.82 (2.47; 3.22) 

  Tertiary n.a. 

 

    No -2.33 (-7.43; 3.06)  1  

Cancers related to  

other risk factors 

Prostate Primary No -2.45 (-4.57; -0.28)  1.04 (0.92; 1.19) n.a.     

 Secondary No -3.74 (-6.38; -1.03)  1.01 (0.87; 1.16) n.a.     

 Tertiary 

 

No -3.37 (-10.51; 4.33)  1  n.a.     

 Lung Primary No -0.15 (-1.16; 0.88)  1.64 (1.47; 1.82) No -0.84 (-2.51; 0.86)  1.32 (1.16; 1.50) 

  Secondary 2002 1.69 (-1.59; 5.09) -3.70 (-5.55; -1.81) 1.38 (1.22; 1.55) No -1.42 (-4.16; 1.41)  1.12 (0.98; 1.28) 

  Tertiary 

 

No -3.01 (-7.09: 1.25)  1  No 0.49 (-4.47; 5.72)  1  

 Colorectal Primary No 1.67 (-0.44: 3.82)  0.91 (0.82; 1.01) No 1.38 (-0.07; 2.85)  1.01 (0.90; 1.13) 

  Secondary No 0.31 (-2.12; 2.81)  1.05 (0.93; 1.19) No -0.11 (-1.64; 1.45)  1.13 (0.99; 1.28) 

  Tertiary 

 

No -3.36 (-8.08; 1.61)  1  No 1.31 (-3.59; 6.45)  1  

 Breast Primary n.a.     No 0.71 (-0.61; 2.05)  0.93 (0.87; 0.99) 

  Secondary n.a.     No -0.20 (-1.96; 1.58)  1.13 (1.06; 1.21) 

  Tertiary 

 

n.a.     No 0.03 (-4.18; 4.43)  1  

OTHER CANCERS Primary No -0.88 (-1.67; -0.08)  1.39 (1.33; 1.45) No -1.64 (-2.16; -1.12)  1.50 (1.43; 1.57) 

  Secondary No -1.34 (-2.21; -0.47)  1.30 (1.24; 1.37) No -1.60 (-2.54; -0.65)  1.27 (1.21; 1.34) 

  Tertiary 2001 -6.48 (-13.14; 0.69) 0.87 (-1.30; 3.09) 1  No -3.10 (-5.02; -1.13)  1  

JP = joinpoint: was there a joinpoint and if so, in which year; EAPC = Estimated Annual Percent Change (%), EAPC1: EAPC during period from 1998 until joinpoint (in case of a 

joinpoint) or during the whole period, EAPC2: EAPC during the period from joinpoint until 2007; RR = Rate Ratio, apply to period 1998-2007; n.a. = not applicable 
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Supplementary Material online 

Supplementary table 1. Estimates for the RR for the interaction term of RII*Year with corresponding confidence intervals 

 MEN  WOMEN  

Relative Index of 

Inequality * Year 

RR 95% CI RR 95% CI 

All cancers 1.01* (1.00; 1.03) 0.99 (0.98; 1.00) 

Stomach cancer  1.01 (0.97; 1.04) 1.00 (0.96; 1.04) 

Cervical cancer    0.98 (0.95; 1.02) 

Prostate cancer  1.02 (0.97; 1.08)   

Lung cancer  1.03 (1.00; 1.07) 0.99 (0.95; 1.04) 

Colorectal cancer 1.06* (1.01; 1.11) 1.02 (0.97; 1.07) 

Breast cancer    1.02 (0.99, 1.04) 

Other Cancers 1.01 (0.99; 1.03) 1.00 (0.98; 1.02) 

* indicates statistically significant interaction of RII with year at p<0.05 

95% CI: 95% Confidence interval 
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