Supplementary methods

This is a report from a retrospective study that combined data from a population-based mammography screening program, two breast care centers and a population-based cancer register. 

Data sources

The German mammography screening program started in late 2005. All German female residents in the age range from 50 to 69 years are eligible and receive invitations to attend the MSP every two years. Between 2006 and 2012 the participation in the federal state of North Rhine-Westphalia (NRW) was approximately 55% (1). The quality assurance system of the MSP adheres closely to the EU guidelines for Quality Assurance in Breast Cancer Screening (2). 

The database of this study included 1,534 female breast cancer cases, aged between 50 to 69 years old at diagnosis , who had a newly detected first-ever invasive (ICD-10: C50) or in-situ (ICD-10: D05) breast cancer. All cases had been diagnosed and treated in two breast care centers of the city of Münster - the University Hospital or the St. Franziskus Hospital - between January 1, 2006 and December 31, 2012 (3). The catchment areas of the two breast care centers cover the entire city of Münster and neighboring districts. Both participating breast care centers were continuously re-certified through the quality control program of the German Cancer Society (4). The primary therapies of all cases were documented in the certified clinical tumor documentation system ONDIS (5). Medical and surgery reports, protocols of tumor conferences and pathology reports were regularly cross-checked with the hospital information systems to assure the completeness of the database. Date of diagnosis and first-line therapeutic management (type of surgery, radiotherapy, chemotherapy, endocrine therapy) were extracted from ONDIS in the two breast care centers. 

The State Cancer Registry of North Rhine-Westphalia (LKR NRW) was able to assign the mode of detection (screen-detected or detected in the interval for MSP participants or detected in non-participants) to each individual cancer case. In addition, the LKR NRW provided the vital status of each cancer case at the end of the year 2015. 

Study sample and questionnaires

Removing 135 deceased women (8.8%) from the original study database, standardized questionnaires were mailed in 2015 to 1,399 women. The mailing contained a personalized invitation signed by the leading physician of each breast care centre, the study information, the questionnaire and informed consent forms and an addressed and free of charge return envelope. After six weeks without a response a reminder was sent out. Informed consent was obtained from all individual participants included in the study. 

Completed and informative study questionnaires were received from 897 women (64.1%). Only cases of invasive carcinoma (n = 735) were used in the following because in-situ cancers are mostly asymptomatic and, therefore, usually not detected clinically. 

Socio-demographic data were obtained from self-reports and refer to the time of filling in the mailed questionnaires, not the time of cancer diagnosis. Likewise, the mailed questionnaire contained specific questions on current pre-defined comorbidities as well as on the individual type of first-line breast cancer therapy, on the recent course of the disease (relapse or metastases) and also on the current breast cancer therapy. The QLQ-C30 Version 3.0 (Quality of Life Questionnaire-Core 30 Items) and parts of the QLQ-BR23 (Breast Cancer-23 Items), developed and validated by the European Organization for Research and Treatment of Cancer (EORTC), were used to assess the quality of life. The EORTC QLQ scales and scores are widely used in studies assessing quality of life in cancer patients allowing a comparison with results of other studies, including normative and reference data (6-8). The EORTC QLQ-C30 includes questions on overall quality of life (QoL) and five functional scales (FS) of physical, role, cognitive, emotional and social functioning. In addition, there are three symptom scales and six single items assessing, e.g., loss of appetite, sleep disturbances, or financial difficulties. The breast specific EORTC QLQ-BR23 questionnaire also includes functional scales (breast and body image (BBI) and future perspective) and specific symptom scales. 

In this report, the symptom scores of QLQ-C30 and -BR23 are not further addressed because they are mostly related to the acute phase after the initial cancer diagnosis. Questions on sexual functioning originally contained in the EORTC QLQ-BR23 were deleted because we considered them as inappropriate in a mailed questionnaire. The functional scales of both questionnaires were scored from 0 to 100 with higher scores corresponding to better functioning. Score differences of more than 10 points were regarded as clinically relevant (9). 

Compliance with ethical standards

The study was approved by the medical ethical commission of the medical council of Westphalia-Lippe and the medical faculty of the Westphalian Wilhelms University Münster (reference 2015-139-f-S). 

Statistical methods

This report describes the total study sample comparing socio-economic factors, comorbidities, primary cancer treatment and modalities of current cancer therapy in the three subgroups of breast cancer detection. Continuous variables were compared using Student’s t-test and frequencies of categorized variables using a chi²-test. EORTC QLQ-C30 and -BR23 scores were analyzed based on the scoring manual (10, 11). Crude analyses compared the unadjusted mean values of QoL, BBI and FS scales between detection groups, and also by age group (lower than 60 years vs. 60+ years) and time since diagnosis (up to five years vs. more than five years). Factors associated with any of the scores were included in subsequently analyzed scale-specific linear regression models as single independent explanatory variables. The final, fully adjusted analyses included all influential factors found in the preceding analysis concomitantly in the models; of note, however, factors resulting from screening participation and thus, reverse causality, i.e., breast-conserving therapy and self-reported chemotherapy, were not included. All analyses were carried out with the statistical software program SAS 9.4. 

The p-values reported here are products of multiple explorative tests and may not be interpreted as conclusive in terms of statistical significance but rather as a distinctive indicator potentially deserving further scrutiny. 
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