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Abstract 

 

Purpose: The associations of socioeconomic status (SES) and participation in the breast cancer screening 

program, as well as consequences for stage of disease and prognosis were studied in the Netherlands, 

where no financial barriers for participating or health care use exist. 

Methods: From 1998 to 2005 1,067,952 invitations for biennial mammography were sent to women aged 

50-75 in the region covered by the Eindhoven Cancer Registry. Screening attendance rates according to 

SES were calculated. Tumor stage and survival were studied according to SES group for patients 

diagnosed with breast cancer between 1998 and 2006, whether screen-detected, interval carcinoma or 

not attended screening at all.  

Results: Attendance rates were rather high: 79%, 85% and 87% in women with low, intermediate and 

high SES (p<0.001). Compared to the low SES group, odds ratios for attendance were 1.5 (95%CI:1.5-

1.6) for the intermediate SES group and 1.8 (95%CI:1.7-1.8) for the high SES group. Moreover, women 

with low SES had an unfavorable TNM stage compared to those with high SES. This was seen in non-

attendees, among women with interval cancers and with screen-detected cancers. Among non-attendees 

and interval cancers the socioeconomic survival disparities were largely explained by stage distribution 

(48% and 35%) and to a lesser degree by therapy (16% and 16%). Comorbidity explained most survival 

inequalities among screen-detected patients (23%). 

Conclusions: Despite the absence of financial barriers for participation in the Dutch mass screening 

program, socioeconomic inequalities in attendance rates remain present, and women with low SES had a 

significantly worse tumor stage and lower survival rate. 
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Introduction 

 Breast cancer screening programs aim to reduce breast cancer mortality rates through early 

cancer detection. To optimize the effectiveness of the current screening programs it is especially 

important to reach women at high risk of advanced stage disease at diagnosis and concomitant lower 

survival rates. 

 In many countries, the proportion of women having a screening mammogram has been highest 

among those with high socioeconomic status (SES), independent of the presence of organized breast 

screening programs [1-4]. For example, between 2000 and 2005, in the U.S. 65% of women aged 40 

years or older with a low income had a screening mammogram within the previous two years compared 

to 83% of women with a high income [1].  

 Patients with low SES have a more advanced stage distribution than those with high SES [5-7], 

which may be due to their lower screening attendance. Furthermore, breast cancer survival rates are 

highest among patients with high SES [8-11]. Conflicting reports exist as to whether socioeconomic 

differences in breast cancer survival are due to socioeconomic differences in stage distribution [12-14]. 

The presence of concomitant diseases may also partly explain a SES gradient in breast cancer survival 

[15]. 

 Socioeconomic inequalities in adherence to mammography screening have been found in several 

countries [1-4]. For the Netherlands, a country with equal access to screening and care for all women, 

these data are lacking. We hypothesized that Dutch women with low SES also show lower screening 

attendance rates, more advanced stage breast cancers and worse survival. Therefore, we conducted a 

regional study on SES and screening attendance and we explored the consequences of socioeconomic 

differences in attendance rate for the stage distribution at diagnosis and survival. 

 

Materials and Methods 

 The population-based screening program for breast cancer in southern Netherlands (Bevolkings 

Onderzoek Borstkanker Zuid, BoBZ) was started in 1991 and fully implemented in 1996. The program 

initially offered biennial screening mammography to women aged 50-69 years; in 1998 the upper age 

limit was extended to 75. The attendance rate was more than 84% [16]. The BoBZ database was used to 

select all women invited for screening from 1998 to 2005. These women received an invitation letter 
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approximately 2 weeks before the screening. Reminder letters with a new appointment were sent to 

women who did not appear. 

 The Eindhoven Cancer Registry (ECR) records data on all patients newly diagnosed with cancer in 

the southern part of the Netherlands, an area with currently 2.4 million inhabitants (about 15% of the 

Dutch population) and only non-university hospitals. Trained registry personnel actively collects data on 

diagnosis, staging (Tumor-Node-Metastasis [17]), treatment and comorbidity (slightly adapted from 

Charlson [18]) from the medical records after notification by pathologists and medical registration offices. 

Previous admissions, letters from and to general practitioners and other specialists, medical history and 

preoperative screening were used as sources. Pathological and clinical TNM were combined into one 

variable, primarily referring to the pathological stage unless missing.  

 The regions of the BoBZ and ECR cover an area of approximately 2.2 million inhabitants. Linkage 

of the databases of BoBZ and the ECR enabled us to compare stage at diagnosis of patients who 

attended with those who did not attend screening in the two years preceding diagnosis. Only invasive 

breast cancers and ductal carcinoma in situ (DCIS) were included. Screen-detected breast cancers were 

defined as registry-ascertained cancers if breast cancer had been diagnosed within 1 year following 

positive screening mammography (i.e., a woman had been referred for evaluation of a screening 

abnormality). Interval cancers were registry-ascertained cancers if 1) breast cancer had been diagnosed 

within 24 months following a negative screen (i.e., a woman had not been referred after screening 

mammography); or 2) breast cancer had been diagnosed 12-24 months after a positive screen. Patients 

with breast cancer diagnosed more than 2 years after screening mammography were considered to have 

not attended the screening program. 

 Statistics Netherlands developed an indicator of SES, using individual fiscal data based on the 

economic value of the home and household income. This SES indicator is provided at an aggregated level 

for each postal code (covering an average of 17 households). SES was categorized as low (deciles 1-3), 

medium (deciles 4-7), or high (deciles 8-10). A separate class was used for postal codes in areas 

comprising a long-term care providing institution (such as a nursing home) [19].  

 

Statistics 

 Statistical analyses were performed using SAS version 9.1 (SAS Institute Inc., Cary, NC, USA). All 

tests were two-sided and considered significant if p≤0.05. The distribution of sociodemographic and 
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clinical characteristics were studied across the SES strata. Significance was tested with non-parametric 

tests (continuous variables) and χ2-tests (categorical variables). Attendance rates according to SES were 

computed according to year of invitation and age category. Stage comparisons were based on invasive 

and non-invasive tumors. Survival analyses were based on invasive cancers only. Survival time was 

defined as the time from diagnosis to death or January 1st, 2009 for the patients who were still alive. 

Survival analyses were stratified into 1) screen-detected cancers, 2) interval cancers 3) patients who did 

not attend the screening program.  

 Univariate SES differences in survival were evaluated with the log rank test. The crude survival 

was calculated with the life test method and the independent prognostic effect of SES was estimated 

using Cox regression analyses. The hazard rates for death were adjusted for age (51≤60 versus ≤50, 

61≤70, 71≤75 or ≥76). Subsequently we added the mediators stage (stages I versus II, III, IV or 

unknown) and therapy (surgery+radiotherapy versus surgery+radiotherapy+systemic therapy, surgery 

alone, surgery+systemic therapy or systemic therapy alone/other therapy/unknown), and the confounder 

comorbidity (no versus yes or unknown), and the combination of these to investigate whether the effect 

of SES on prognosis could be explained by differences in stage, treatment or comorbidity. Hazard ratios 

(HR) with 95% confidence intervals were reported. The relative contributions of comorbidity, treatment 

or stage were calculated with the formula: (((HR model adjusted for age) - (HR model adjusted for age 

+comorbidity or stage or treatment))/(HR model adjusted for age – 1))*100.  

 

Results 

Attendance rates 

 From 1998 to 2005, the BoBZ sent 1,112,263 invitations for breast examination to women living 

in the area covered by the ECR. Those with unknown SES (11,166) and those living at a postal code that 

includes an institution, such as nursing homes or rehabilitation centers, (33,145) were excluded, leaving 

data of 1,067,952 invitations to be analyzed (Figure 1, Table 1). 

 Attendance rates showed a positive correlation with increasing SES and were respectively 79%, 

85% and 87% for women with low, intermediate or high SES (p<0.001). Among screening attendees, 

the first screening mammography was made for 12%, 14% and 15% of low, intermediate and high SES. 

During the study period, attendance increased slightly from 77%, 84% and 86% to 80%, 87% and 88% 

for low, intermediate and high SES (Figure 2). The socioeconomic inequalities in screening attendance 
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was significant in all years and in all age categories (p<0.001). Among non-attendees, women with high 

SES more often informed the screening organization about their refusal (54%) than women with low SES 

(38%). The most common reason for not attending the screening was “having a self-reported medical 

condition related to the breast.”  

 After adjustment for age and year of invitation, an odds ratio (OR) for attending breast screening 

of 1.75 (95% confidence interval: 1.7-1.8) was found if comparing women with high SES to women with 

low SES, whereas women with intermediate SES had an OR of 1.54 (95% CI: 1.5-1.6, Table 1). The odds 

of attending the screening increased from the age of 50 until 70 and with each year of invitation. 

 

Stage at diagnosis 

 From 1998 to 2006 6,086 women eligible for screening were diagnosed with invasive breast 

cancer or DCIS in the overlapping regions of the BoBZ and IKZ. After exclusion of patients with non-

carcinoma (N=22: 3 benign neoplasms NOS; 1 leiomyosarcoma NOS; 2 carcinosarcomas NOS; 2 

malignant myoepitheliomas; 12 phyllodes tumours; 2 hemangiosarcomas), data on 6,064 patients could 

be analyzed (Figure 1). 

 Among patients with screen-detected cancer, those with high SES had slightly more in situ 

tumors and less stage 1 tumors (17% versus 12% in situ and 56% versus 52% stage 1, p<0.01, Figure 

3). For patients with interval cancer, stage 4 disease was significantly less common in the high SES group 

compared to the low SES group (2% versus 8%, p<0.05). Within the SES groups of both screen-detected 

and interval cancers, no differences were observed in stage distribution between tumors detected by the 

initial screening mammogram versus those detected by subsequent mammograms (data not shown). 

Among non-attendees, stage 4 cancers were found in respectively 10% and 5% of women with low SES 

or high SES (p<0.01). No significant differences in stage distribution were found for low versus 

intermediate and intermediate versus high SES in non-attenders. 

 In low stages of disease treatment differences were present. In stage 1, high SES patients more 

often received radiotherapy in addition to surgery for screen-detected cancers, and less often received 

surgery alone or the combination of surgery, radiotherapy and systemic therapy for interval cancer. In 

stage 2, surgery plus radiotherapy was less common in high SES patients with interval, while high SES 

patients who did not attend the screening program more often received surgery alone. 
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Survival 

 Complete follow up had been obtained of all but 18 (0.3%) patients with invasive cancer. Crude 

five-year survival was 89% among screening attendees (N=4,098), more specifically 83% in interval 

cancers (N=852), 91% in screen-detected cancers (N=3,246), and 77% among non-attendees (N=1,233, 

log-rank test p<0.001). A socioeconomic gradient in survival was observed, with worst survival for 

women with low SES and best survival for women with high SES (Figure 4). Patients with low SES and 

screen-detected cancer had worse survival (89%) compared to patients with intermediate SES (91%, log 

rank-test p<0.01) and high SES (91%, p<0.01). Patients with low SES and interval cancer had a worse 

survival (81%) compared to those with high SES (89%, p<0.01), and those with intermediate SES and 

interval cancer had worse survival rates than those with high SES as well (81%, p=0.02). Within the 

groups of screen-detected and interval cancer, no significant differences were observed for survival of 

initial versus subsequent screening rounds, although survival rates were generally slightly higher for 

cancers detected at subsequent screening mammography (data not shown). Patients with low SES and 

who had not attended screening showed significantly worse survival compared to women with 

intermediate SES (crude 5-year survival 74 versus 77%, log rank test: p<0.01) and high SES (81%, 

p<0.001). 

 The socioeconomic inequalities in survival remained after age adjustment, with a hazard ratio 

(HR) of 1.4 (1.1-1.9) for low SES if compared to high SES in non-attendees, and 1.3 (1.0-1.7) and 1.7 

(1.1-2.6) for screen-detected cancers and interval cancers (Table 2). As comorbidity was inversely 

associated with SES (46%, 39% and 32% in low, intermediate and high SES), we additionally adjusted 

for comorbidity in the age-adjusted model. Socioeconomic inequalities in breast cancer survival seemed 

to be related to socioeconomic inequalities in presence of comorbidities in screen-detected cancers 

(23%), but had less impact in interval cancers or in non-attenders. In these latter two groups, survival 

disparities seemed to be largely related to stage, which explained respectively 35% and 48% of the 

survival disparities, while treatment had a minor role (16% and 16%, respectively). 

 

Discussion 

 The current study shows that women with high SES show higher attendance rates for breast 

cancer screening in the south of the Netherlands. Socioeconomic inequalities persist resulting in 

significantly worse stage and lower survival for women with low SES. 
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 Compared to other European countries, Dutch screening attendance rates are rather high: 84% 

compared to 65% in Sweden (1990-2003, clinical trial) [20], 73% in England (3-year screening, 2007-

2008)[21] and 63% (1999-2001) in Copenhagen [22]. Comparable attendance rates were reported in 

another Danish region (around 84% from 1991-2001 [23]) and in a Spanish screening program (82%, 

1995-1998) [24]. The socioeconomic inequalities in attendance rates in this study (OR 1.75 for high 

compared to low SES) are somewhat smaller than the results presented by others, although the 

magnitude seems to depend on the SES indicator used [2,20,25]. Studies on the association with 

education however have given mixed results, with some showing higher educational levels had a 

tendency toward lower non-attendance rates [2,25] and one study shown higher [20] non-attendance 

rates. A U-shaped association has also been reported [26]. 

 In contrast to many European countries, breast cancer screening in the U.S. is done 

opportunistically. This may contribute to the larger socioeconomic inequalities in attendance rates in the 

U.S., where around 60% of women with low and 75-80% with high income (or education) (self)reported 

to have had a mammogram or clinical breast examination in the past 2 years [1,3,27,28]. In line with the 

trend we observed, U.S. participation rates increased over time from 77% (1988-1990) to even 92% 

(1998-2000) in the health-aware nurses in the Nurses Health Study [29]. 

 Not attending screening may be related to inadequate knowledge of cancer, attitudes, health 

consciousness, cultural differences, language problems and illiteracy [3,30]. These are all more often 

seen in people with low SES [31,32] and could thus have contributed to the socioeconomic gradient in 

attendance rate. In the Netherlands, immigrants were found to have lower attendance rates [33], which 

might be attributed to a lack of proficiency of the Dutch language [30]. Nowadays, the Dutch screening 

organization has invitations and accompanying information leaflets in the Dutch, English, Turkish and 

Arabic language. Presence of financial and health system barriers also have been suggested as reasons 

for not attending the screening [3]. However, the Dutch government offers mammographies free of 

charge, thus this is unlikely to play a role in the Netherlands. Because non-attendees are not inclined to 

seek mammography elsewhere [34], it is very important to reach all women for screening. 

 In previous studies having a low SES has also been associated with more advanced stage at 

diagnosis [5-7,11,35] but to our knowledge this has not been studied in association with attendance to 

screening. It is likely that at least part of this association can be attributed to socioeconomic inequalities 

in attendance rates of screening programs. For example, 36-47% of the breast tumors in Switzerland is 
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stage 2 or higher in regions with screening programs, compared to 50-64% in regions without a 

screening program [36]. Studies from Italy and Sweden found comparable results [20,37]. Not 

surprisingly, patients who attended screening had a more favorable stage distribution than those who did 

not attend, and patients with high SES had less advanced tumors than low SES. Remarkable 

socioeconomic stage differences were observed in screen-detected cancer, suggesting other tumor 

biology [38]. In screen-detected cancers, we observed small differences in morphology (65% had 

infiltrating duct carcinoma versus 71% in low SES), estrogen receptor status (88% ER+ versus 85%) and 

progesterone receptor status (10% PR+ versus 12%) but not in tumor size or grade. For cervical cancer 

higher proliferation rates have been suggested in low SES [39], which could hold for breast cancer as 

well. 

 The presence of a socioeconomic gradient in breast cancer survival has been reported in previous 

studies [8,11,12,40] and our results show that this is, at least partly, related to screening attendance. 

The crude 5-year survival rates we observed (respectively 89% and 76% for those who did and did not 

attend screening, i.e. RR 1.2) were fairly comparable to results reported in Sweden, where the age and 

stage adjusted relative risk of death was 1.4 for non-attenders [20]. Moreover, the crude 5-year survival 

rates observed in our study (77% for patients with cancers not detected by screening versus 91% for 

those with screen-detected cancers) are comparable to the rates of 84% and 94% observed in a study 

performed in Northern Italy [37]. Unfortunately, no SES-specific life tables were available to estimate 

breast cancer specific survival according to SES. Similar patterns to overall survival were observed when 

using general life tables, although this may lead to underestimation of the relative survival rates in low 

SES and overestimation in high SES. 

In this study, Cox’ regression has been applied to assess causality in socioeconomic inequalities 

in survival from breast cancer. This method requires several stringent assumptions to be satisfied and 

does not allow for interactions between exposure (SES) and mediators (stage and treatment) [41]. 

Furthermore, for hazard ratios the decomposition into effects was stated not to be valid [41]. To the best 

of our knowledge, there is no accessible better way to analyze mediation than via Cox’ regression. 

Although interpretation of effects from regression models should be guarded, these results suggest an 

effect of stage on survival differences for interval cancers and in non-attenders, while comorbidities 

affected survival in screen-detected patients.  
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 The socioeconomic differences in stage at diagnosis explained some of the socioeconomic 

inequalities in breast cancer survival. Stage distribution was only slightly different between the SES 

categories in screen-detected cancers, while differences were larger in patients who did not attend the 

screening and especially in interval cancers. In these latter two groups, stage indeed explained (part of) 

the socioeconomic differences. In three other studies in the UK and France socioeconomic inequalities in 

breast cancer survival were ascribed to stage [6,11,13]. However, in an older study from the UK, 

including patients diagnosed between 1980 and 1987, tumor stage or biology did not contribute to the 

socioeconomic gradient in breast cancer survival [14]. More recently, a study in the Netherlands on 

breast cancer patients diagnosed from 1995 to 2005 observed that 10-year relative survival rates were 

79% in high SES compared to 74% in low SES, and the accompanying relative excess risk of dying from 

breast cancer was 1.19. This was after adjustment for (among others) grade, stage, nodal status, 

treatment [12]. Only one of the foreign studies took into account the role of breast cancer screening and 

compared the survival of cancers detected clinically with those detected in the screening program. 

Survival inequalities were only present for stage 3 [11]. 

 Interventions to increase screening participation have been reviewed and distinguished into 

factors related to invitees, health-care providers, health-care context, and media and financial factors 

[42]. Most important to increase participation in the Netherlands will be the factors related to invitees, 

e.g. by timing of invitation, personal factors (perceived risk of cancer, perceived self-efficacy), 

customizing invitation to the individual needs (for example by telephone counseling), and address 

psychological mediators of cancer screening behavior [42].  

 

 A limitation of this study is the fact that we do not know the reasons of non-participation in 54% 

of the cases. To increase attendance rates, this should be studied. Comorbidity could explain (part of) the 

non-participation, as it was present at diagnosis in 42% of the women who did not compared to 37% in 

women who did attend. As stated earlier, we used an indicator of SES based on the postal code of a 

residential area and not on individual data on income, education, etc. Since this aggregate covers a 

relatively small geographical area (on average 17 households), it is likely to represent a reliable 

approximation of individual SES. Furthermore, routinely collected income tax data have been found to 

provide reliable estimates of household income [43]. Previous studies in the Netherlands have proven 

that socioeconomic differences based on neighborhood data tend to reflect socioeconomic differences 
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accurately at the individual level [43-45]. In addition, we defined non-participation in patients as women 

who did not attend the screening program within the last 2 years before diagnosis. In fact, 64% of these 

women indeed never attended, but 32% had attended more than 3 but less than 4 years before 

diagnosis, and 4% had attended the program more than 3 years before diagnosis. 

 Despite these limitations, the results of this study form an important contribution to the limited 

information available on socioeconomic inequalities in screening attendance and the consequences in 

terms of stage at diagnosis and survival in the Netherlands. Moreover, in this large population-based 

study we included all women being eligible for breast cancer screening and all breast cancer patients.  

 

 In conclusion, despite the absence of financial barriers for participation in the Dutch mass 

screening program, socioeconomic inequalities in attendance rates remain present, resulting in a 

significantly worse tumor stage and lower survival rate for women with low SES. Therefore, these results 

underline the importance of increasing participation among women of all SES groups, with special 

attention to those with low SES. 

 



12/20     23-1-2011 

Conflict of interest statement 

None declared. 

  

Acknowledgement 

This work was supported by a grant from Bevolkings Onderzoek Borstkanker Zuid (which organizes the 

population-based screening for breast cancer in southern Netherlands). 

 



13/20     23-1-2011 

References 

1. Kim J, Jang SN: Socioeconomic disparities in breast cancer screening among US women: trends from 2000 to 2005. J 

Prev Med Public Health 41: 186-194, 2008 

 
2. Moser K, Patnick J, Beral V: Inequalities in reported use of breast and cervical screening in Great Britain: analysis of cross 

sectional survey data. Bmj 338: b2025, 2009 

 

3. Peek ME, Han JH: Disparities in screening mammography. Current status, interventions and implications. J Gen Intern 

Med 19: 184-194, 2004 

 
4. Zackrisson S, Lindstrom M, Moghaddassi M, Andersson I, Janzon L: Social predictors of non-attendance in an urban 

mammographic screening programme: a multilevel analysis. Scand J Public Health 35: 548-554, 2007 

 

5. Dalton SO, During M, Ross L, Carlsen K, Mortensen PB, Lynch J, Johansen C: The relation between socioeconomic and 

demographic factors and tumour stage in women diagnosed with breast cancer in Denmark, 1983-1999. Br J Cancer 95: 

653-659, 2006 
 

6. Macleod U, Ross S, Gillis C, McConnachie A, Twelves C, Watt GC: Socio-economic deprivation and stage of disease at 

presentation in women with breast cancer. Ann Oncol 11: 105-107, 2000 

 

7. Schrijvers CT, Mackenbach JP, Lutz JM, Quinn MJ, Coleman MP: Deprivation, stage at diagnosis and cancer survival. Int J 
Cancer 63: 324-329, 1995 

 

8. Schrijvers CT, Coebergh JW, van der Heijden LH, Mackenbach JP: Socioeconomic variation in cancer survival in the 

southeastern Netherlands, 1980-1989. Cancer 75: 2946-2953, 1995 

 

9. Dalton SO, Ross L, During M, Carlsen K, Mortensen PB, Lynch J, Johansen C: Influence of socioeconomic factors on 
survival after breast cancer--a nationwide cohort study of women diagnosed with breast cancer in Denmark 1983-1999. 

Int J Cancer 121: 2524-2531, 2007 

 

10. Louwman WJ, van de Poll-Franse LV, Fracheboud J, Roukema JA, Coebergh JW: Impact of a programme of mass 

mammography screening for breast cancer on socio-economic variation in survival: a population-based study. Breast 

Cancer Res Treat 105: 369-375, 2007 
 

11. Gentil-Brevet J, Colonna M, Danzon A, Grosclaude P, Chaplain G, Velten M, Bonnetain F, Arveux P: The influence of socio-

economic and surveillance characteristics on breast cancer survival: a French population-based study. Br J Cancer 98: 

217-224, 2008 

 
12. Bastiaannet E, de Craen AJ, Kuppen PJ, Aarts MJ, van der Geest LG, van de Velde CJ, Westendorp RG, Liefers GJ: 

Socioeconomic differences in survival among breast cancer patients in the Netherlands not explained by tumor size. 

Breast Cancer Res Treat 2010 

 

13. Kaffashian F, Godward S, Davies T, Solomon L, McCann J, Duffy SW: Socioeconomic effects on breast cancer survival: 

proportion attributable to stage and morphology. Br J Cancer 89: 1693-1696, 2003 
 

14. Carnon AG, Ssemwogerere A, Lamont DW, Hole DJ, Mallon EA, George WD, Gillis GR: Relation between socioeconomic 

deprivation and pathological prognostic factors in women with breast cancer. Bmj 309: 1054-1057, 1994 

 

15. Louwman WJ, Aarts MJ, Houterman S, van Lenthe FJ, Coebergh JW, Janssen-Heijnen ML: A 50% higher prevalence of 

life-shortening chronic conditions among cancer patients with low socioeconomic status. Br J Cancer 103: 1742-1748, 
2010 

 

16. BoBZ: Jaarverslag 2007 [in Dutch], 2007 

 

17. Sobin L, Wittekind C: UICC International Union against Cancer. TNM Classification of malignant tumours, ed 5th Geneva, 
Switzerland: Wiley-Liss. 1997 

 

18. Charlson ME, Pompei P, Ales KL, MacKenzie CR: A new method of classifying prognostic comorbidity in longitudinal 

studies: development and validation. J Chronic Dis 40: 373-383, 1987 

 

19. Van Duin C, Keij I: Sociaal-economische status indicator op postcodeniveau [in Dutch]. Maandstatistiek van de bevolking 
50: 32-35, 2002 

 

20. Zackrisson S, Andersson I, Manjer J, Janzon L: Non-attendance in breast cancer screening is associated with unfavourable 

socio-economic circumstances and advanced carcinoma. Int J Cancer 108: 754-760, 2004 

 
21. The Health and Social Care Information Centre: Breast screening programme, England, NHS, 2009 

 

22. Vejborg I, Olsen AH, Jensen MB, Rank F, Tange UB, Lynge E: Early outcome of mammography screening in Copenhagen 

1991-99. J Med Screen 9: 115-119, 2002 

 

23. von Euler-Chelpin M, Olsen AH, Njor S, Vejborg I, Schwartz W, Lynge E: Women's patterns of participation in 
mammography screening in Denmark. Eur J Epidemiol 21: 203-209, 2006 



14/20     23-1-2011 

 

24. Bare ML, Montes J, Florensa R, Sentis M, Donoso L: Factors related to non-participation in a population-based breast 

cancer screening programme. Eur J Cancer Prev 12: 487-494, 2003 
 

25. Duport N, Ancelle-Park R: Do socio-demographic factors influence mammography use of French women? Analysis of a 

French cross-sectional survey. Eur J Cancer Prev 15: 219-224, 2006 

 

26. von Euler-Chelpin M, Olsen AH, Njor S, Jensen A, Vejborg I, Schwartz W, Lynge E: Does educational level determine 

screening participation? Eur J Cancer Prev 17: 273-278, 2008 
 

27. American Cancer Society: Cancer Prevention & Early Detection Facts & Figures 2009. Atlanta, GA, 2009 

 

28. Coughlin SS, Uhler RJ, Bobo JK, Caplan L: Breast cancer screening practices among women in the United States, 2000. 

Cancer Causes Control 15: 159-170, 2004 
 

29. Cook NR, Rosner BA, Hankinson SE, Colditz GA: Mammographic Screening and Risk Factors for Breast Cancer. Am J 

Epidemiol 170: 1422-1432, 2009 

 

30. Lale N, Öry F, Detmar S: Factors associated with non-participation of Turkish women to cervical cancer screening in the 

Netherlands. Tijdschrift Sociale Geneeskunde 81: 184-188, 2003 
 

31. Stein K, Zhao L, Crammer C, Gansler T: Prevalence and sociodemographic correlates of beliefs regarding cancer risks. 

Cancer 110: 1139-1148, 2007 

 

32. Wardle J, Steptoe A: Socioeconomic differences in attitudes and beliefs about healthy lifestyles. J Epidemiol Community 

Health 57: 440-443, 2003 
 

33. Visser O, van Peppen AM, Ory FG, van Leeuwen FE: Results of breast cancer screening in first generation migrants in 

Northwest Netherlands. Eur J Cancer Prev 14: 251-255, 2005 

 

34. Jensen A, Olsen AH, von Euler-Chelpin M, Helle Njor S, Vejborg I, Lynge E: Do nonattenders in mammography screening 
programmes seek mammography elsewhere? Int J Cancer 113: 464-470, 2005 

 

35. Adams J, White M, Forman D: Are there socioeconomic gradients in stage and grade of breast cancer at diagnosis? Cross 

sectional analysis of UK cancer registry data. Bmj 329: 142, 2004 

 

36. Bulliard JL, Ducros C, Jemelin C, Arzel B, Fioretta G, Levi F: Effectiveness of organised versus opportunistic 
mammography screening. Ann Oncol 20: 1199-1202, 2009 

 

37. Cortesi L, Chiuri VE, Ruscelli S, Bellelli V, Negri R, Rashid I, Cirilli C, Fracca A, Gallo E, Federico M: Prognosis of screen-

detected breast cancers: results of a population based study. BMC Cancer 6: 17, 2006 

 

38. Taylor A, Cheng KK: Social deprivation and breast cancer. J Public Health Med 25: 228-233, 2003 
 

39. Symonds P, Bolger B, Hole D, Mao JH, Cooke T: Advanced-stage cervix cancer: rapid tumour growth rather than late 

diagnosis. Br J Cancer 83: 566-568, 2000 

 

40. Schrijvers CT, Mackenbach JP: Cancer patient survival by socioeconomic status in seven countries: a review for six 
common cancer sites [corrected]. J Epidemiol Community Health 48: 441-446, 1994 

 

41. Kaufman JS, Maclehose RF, Kaufman S: A further critique of the analytic strategy of adjusting for covariates to identify 

biologic mediation. Epidemiol Perspect Innov 1: 4, 2004 

 

42. Weller DP, Patnick J, McIntosh HM, Dietrich AJ: Uptake in cancer screening programmes. Lancet Oncol 10: 693-699, 2009 
 

43. Bos V, Kunst AE, Mackenbach J: Nationale gegevens over sociaal-economische sterfteverschillen op basis van informatie 

over kleine geografische eenheden [in Dutch]. In: Verslag aan de Programmacommissie Sociaal-economische 

gezondheidsverschillen II. Instituut Maatschappelijke Gezondheidszorg, Erasmus Universiteit, Rotterdam, 2000,  

 
44. Bos V, Kunst AE, Mackenbach JP: De omvang van sociaal-economische verschillen gemeten op buurtniveau: vergelijking 

met schattingen op basis van informatie op individueel niveau [in Dutch]. In: Stronks K_(ed) Sociaal-economische 

gezondheidsverschillen: Van verklaren naar verkleinen Zon/MW, Den Haag, 2001, pp_8-20 

 

45. Smits J, Keij I, Westert GP: Effecten van sociaal-economische status van kleine, middelgrote en grote geografische 

eenheden op de sterfte [in Dutch]. Maandstatistiek van de bevolking 11: 4-10, 2001 
 

 

 



15/20     23-1-2011 

Table 1. Characteristics of women invited for mass breast cancer screening and multivariable analyses of 

the odds of attending the mass breast cancer screening in southern Netherlands 

 Characteristics  Multivariable analyses 

 Not attended  Attended  Odds of attending 

 N %  N %  OR (95%CI) 

Age         

<50 12586 8%  67768 8%  0.96 (0.9-1.0) 

50-54 34097 20%  190490 21%  1.00  

55-59 34533 21%  207443 23%  1.08 (1.1-1.1) 

60-64 27779 17%  169409 19%  1.13 (1.1-1.2) 

65-69 25886 16%  147179 16%  1.08 (1.1-1.0) 

70-75 27247 16%  108970 12%  0.73 (0.7-0.7) 

>75 4269 3%  10296 1%  0.31 (0.3-0.4) 

Year of invitation         

1998 19329 12%  95121 11%  1.00  

1999 20007 12%  100765 11%  1.09 (1.1-1.1) 

2000 21490 13%  113472 13%  1.11 (1.1-1.1) 

2001 20487 12%  103502 11%  1.09 (1.1-1.1) 

2002 22396 13%  123958 14%  1.15 (1.1-1.2) 

2003 19427 12%  114023 13%  1.26 (1.2-1.3) 

2004 23397 14%  132171 15%  1.16 (1.1-1.2) 

2005 19864 12%  118543 13%  1.27 (1.2-1.3) 

Socioeconomic status         

Low 54008 32%  201396 22%  1.00  

Intermediate 65015 39%  381152 42%  1.54 (1.5-1.6) 

High 47374 28%  319007 35%  1.75 (1.7-1.8) 

All values are adjusted for age, year of invitation and socioeconomic status. OR: odds ratio, 95% CI: 95% 

confidence interval. Values in bold are significant. 

Women <50 were included as they are first invited in the year of their 50th birthday. Some women aged 

>75 were included as they received their last invitation just before their 76th birthday. 
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Table 2. Hazard ratios of death from breast cancer according to screening attendance and the contribution of comorbidity and stage to socioeconomic differences  
 

 

 

 

 

 

 

§ HR = Hazard Ratio, low versus high socioeconomic status. Values in bold are significant. 

# ((HR model adjusted for age - (HR model adjusted for age+comorbidity))/(HR adjusted for age – 1))*100% 

$ ((HR model adjusted for age - (HR model adjusted for age+stage))/(HR adjusted for age – 1))*100% 

+ ((HR model adjusted for age - (HR model adjusted for age+therapy))/(HR adjusted for age – 1))*100% 

* ((HR model adjusted for age - (HR model adjusted for age+comorbidity +stage))/(HR adjusted for age – 1))*100%

  Model adjusted 
for age 

  Model adjusted for  
age + comorbidity 

  Model adjusted for  
age + stage 

  Model adjusted for  
age + therapy 

 Model adjusted for  
age + comorbidity + stage + therapy 

 HR§ (95%CI) 

  

HR (95%CI) 

Relative 
contribu
-tion  
comor-
bidity#  

  

HR (95%CI) 

Relative 
contribu
-tion 
stage $ 

  

HR (95%CI) 

Relative 
contribu-
tion 
therapy + 

 

HR (95%CI) 

Relative contribution   
stage, comorbidity 
and therapy* 

Screening attendees                       
Screen-detected 1.30 (1.0-1.7)   1.23 (1.0-1.6) 23%   1.32 (1.0-1.7) -7%   1.26 (1.0-1.6) 13%  1.23 (0.9-1.6) 24% 

Interval 1.72 (1.1-2.6)   1.67 (1.1-2.6) 7%   1.47 (1.0-2.3) 35%   1.60 (1.0-2.4) 16%  1.45 (0.9-2.2) 37% 
                         

Non-attendees                         
Not screened 1.42 (1.1-1.9)   1.37 (1.0-1.8) 12%   1.22 (0.9-1.6) 48%   1.35 (1.0-1.8) 16%  1.17 (0.9-1.6) 60% 
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Figure 1. Flow-chart of the invitations and attendance of breast cancer screening according to 

socioeconomic status. 

 

Int.: intermediate, interv: interval cancer, SD: screen-detected cancer, SES: socioeconomic status. 

 

1,112,263 invitations were 

sent from 1998 to 2005 

Exclusion of 44,311 invitations 
(11,166 unknown SES and 
33,145 postal codes include an 
institution) 

1,067,952 invitations were 

analyzed 

Non-attendance for 166,397 invitations 

(16%) 

Attendance for 901,555 invitations 

(84%) 

54,008 
low SES 
(21%) 

65,015 
int. SES 
(15%) 

47,374 
high SES 
(13%) 

201,396 
low SES 
(79%) 

381,152 
int. SES 
(85%) 

319,007 
high SES 
(87%) 

362 

patients 

552 

patients 

472 

patients 

SD 911 

interv 197 

SD 1,693 

interv 389 

SD 1,174 

interv 314 

Patients diagnosed with breast cancer 



18/20     23-1-2011 

Figure 2. Attendance of breast cancer screening according to socioeconomic status in southern 

Netherlands 1998-2005.  
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Figure 3. Stage distribution (pathological) among patients according to attendance of screening within two years before diagnosis and socioeconomic status. 
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* p<0.05 

** p<0.01 

* * ** 
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Figure 4. 5-year survival according to (non) attendance to breast cancer screening and socioeconomic status. 
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