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Abstract 

 

Purpose 
The French National Cancer Institute has developed, in partnership with the 
French National Authority for Health, breast cancer-specific Care Quality and 
Safety Indicators (BC QIs). With regard to the most common form of cancer, 
our aim is to support local and national quality initiatives, to improve BC 
pathways and outcomes, reduce heterogeneity of practice and regional 

                  



inequities. In this study, we measure the BC QIs available in the French National 
medico-administrative cancer database, the French Cancer Cohort, for 2018. 
 
Materials and Methods 
BC QIs are developed according to the RAND method. QIs are based on good 
clinical practice and care pathway recommendations. QI computation should 
be automatable without any additional workload for data collection. They will 
be published annually for all stakeholders, and especially hospitals. 
 
Results 
Finally, ten feasible and pertinent QIs were selected. In France, BC care was 
found to be close to compliance with most QIs: proportion of patients 
undergoing biopsy prior to first treatment (94.5%), proportion of patients 
undergoing adjuvant radiotherapy after breast-conserving surgery for BC 
(94.5%), proportion of women undergoing radiotherapy within 12 weeks after 
surgery and without chemotherapy (86.2%), proportion of DCIS patients 
undergoing immediate breast reconstruction (54.3%) and proportion of women 
with NMIBC undergoing breast reintervention (14.4%). However, some are still 
far from their recommended rate. In particular, some QIs vary considerably 
from one region, or one patient, to another.  
 
Conclusion  
Each result needs to be analyzed locally to find care quality leverage. This will 
strengthen transparency actions aimed at the public.  
 

Keywords: breast cancer, care pathways, quality indicators, medico-

administrative data. 

 

 

 

 

 

 

                  



1. Introduction 
 
The French National Cancer Institute (INCa), commissioned with coordinating 
the national cancer strategy and efforts, wished to develop, in partnership with 
the French National Authority for Health (HAS), breast cancer-specific Care 
Quality and Safety Indicators as part of the 2014-2019 Cancer Plan [1]. 
 
Breast cancer (BC) is one of the most common cancer worldwide. For France, 
almost 59,000 new cases were estimated in 2018, representing 99.9 cases for 
100,000 person-years (world-standardized incidence rate) [2].  
 
Quality Indicators (QIs) can improve BC pathways and outcomes, reduce 
heterogeneity of practice and regional inequities [3-5], and track, for each 
individual hospital, health care provider, and regional health institution, 
progress in BC care quality compared to themselves over time. Regular QI 
assessment can be cost-effective and time-saving, streamlined, and prevent 
redundant cancer care [6]. QIs must be based on good clinical practice and care 
pathway recommendations. 
 
They supplement a quality support system with cancer care authorizations, 
health professional certifications, and health facility accreditations.  

2. Objective   
 
Our objective is to propose breast cancer-specific QIs, based on best practice 
guidelines and which can be automated using the French real-life medico-
administrative cancer database, to promote the implementation of quality 
management and to enhance the relevance of care. 
In this study, we measure the BC QIs available in the French National medico-
administrative cancer database, the French Cancer Cohort (FCC), nationally and 
regionally, for 2018. 
Here, our objective is similar to the European quality approach of EUSOMA [7-
9], to enable an annual production of indicators, systematic coverage of all 
French hospitals, and feasible and easy assessment without referring to the 
medical file.  

3. Methods 

3.1. QI Development 
 

                  



As this task requires multidisciplinary and cross-cutting skills, a working group 
was formed of 15 clinical experts (from learned societies, multidisciplinary, and 
of varied geographical origin) and interested parties (hospital federations, 
regional cancer networks, regional health agencies, patient associations, INCa 
health democracy committee). Experts are therefore required to submit a 
public declaration of interest (available https://dpi.sante.gouv.fr/dpi-public-
webapp/app/home). 
 
The RAND method was chosen for rigorous QI development [10]. It consists of 
four phases: preparatory phase, expert review, national consultation, and trial 
phase (Figure 1). 
 
First of all, a pool of indicators was selected based on national and 
international clinical recommendations (ASCO, CCO, ESMO, INCa, SFSPM, 
NCCN, NICE, SIGN), international benchmarks, and specific requests from 
interested parties, HAS, and INCa. Experts proposed additional indicators. The 
selection process was performed without any restrictions.  
 

Secondly, the selected QIs were restricted to those that appeared to be 
suitable for automatic calculation (feasibility selection). The experts validated 
their relevance using a 4-phase approach: 1- Individual rating of QIs, 2- 
Discussion meeting of QIs scores, 3-Second round of individual rating, 4- 
Validation of the final QI list, and design of a descriptive sheet for each 
indicator. These included the definition, numerator, denominator, inclusion 
and exclusion criteria, levels of restitution, method of calculation and codes 
used, interest, the target and the alert thresholds. 

 
Thirdly, a national consultation including scientific societies and interested 
parties gathered opinions on consistency, readability, and acceptability. The 
experts reviewed and incorporated these comments in the final report [11]. 
 
Fourthly, a trial phase will assess the reliability of the indicators selected 
compared with cancer registry data and random patient file data.  
 

3.2. QIs measured in FCC 

3.2.1. Data 
Data were selected from the French Cancer Cohort (FCC), gathering all cancer 
patient care pathways extracted from the French National Health Data System 
(SNDS), and covering the entire French population [12-13]. 

                  



 
Information included socio-demographic data, private and public 
hospitalization data, diagnostic codes based on the 10th version of the 
International Classification of Diseases (ICD-10), procedure codes based on the 
French medical classification for clinical procedures (Classification Commune 
des Actes Médicaux), outpatient healthcare consumption and costs 
(consultations, paramedical interventions, medications, procedures), and vital 
status. The hospitals are also known and used to calculate QIs according to 
hospital and all regional areas. 
 
FCC data have been collected prospectively since 2010, and made available 
with a 1-year delay. These data are recorded nationally and exhaustively. 
 

3.2.2. Population  
QIs focused on women aged 18 years and older, with Ductal Carconima in Situ 
(DCIS) or non-metastatic invasive BC (NMIBC) treated incident breast cancer. 
Women with other non-mammary cancer during the year before and after the 
first treatment were excluded in order to ensure that the treatment was for BC. 
Children and men were not considered.  
The stage of the cancer (DCIS, invasive cancer, lymph node involvement, 
metastasis) was determined according to the hospitalization codes (ICD-10), 
within one year before, and six months after the first treatment. 
Incident cases were women who had no long-term disease exemption (LTD) for 
BC, and who had no hospital stays with an ICD-10 BC diagnosis from 2010 (first 
year of available FCC data) to the first diagnosis.  
They were all treated.  
 
For each QI, a sub-selection and a time period were proposed according to the 
definition of the QI.  
 

3.2.3. Analysis  
Classic descriptive statistical methods were applied. Quantitative variables 
were represented by median, first and third quartile, and qualitative variables 
by numbers and percentages. Care pathways were expressed as percentage, or 
QIs, with numerator and denominator. Analyses were performed using World 
Programming System® Analytics 4.0. 
 

                  



3.3. Ethics 
The study falls within the scope of French Data Protection Authority (CNIL – 
Comité national informatique et liberté) authorization under French Decree no. 
2016-1871 of December 26th, 2016, and Decision 2019-083 of June 20th, 2019. 

4. Results 

4.1. QI Development (Figure 1) 

4.1.1. Preliminary Phase  
In all, more than 500 existing BC practice recommendations were extracted 
from ASCO, CCO, ESO, ESMO, NCCN, NICE, SIGN, and INCa recommendations 
(published between 2011-2017, in Supplemental file), and broken down into 35 
potential QIs that could be calculated with the FCC. International benchmarking 
identified 45 articles referring to a total of 173 indicators. Stakeholders, 
including patients, mostly expressed timeless indicators. 
The working group identified another 17 indicators. Ultimately, after merging 
and feasibility assessment, 43 indicators were retained.  

4.1.2. Expert Review Phase (Figure 2) 
The first round of expert scoring retained 29 QIs out of 43. At the face-to-face 
meeting, ten indicators were dropped. Out of these 19 indicators, after a 
second round of scoring and merging, the experts finally selected ten BC QIs. 
 

4.1.3. National Review   

Ninety-four people participated in the review process. Most belonged to 
learned societies or professional groups (61), twenty to hospital federations, 
and four to patient groups. The national consultation process provided details 
on the indicators and their descriptive sheets.  
 
Finally, among the ten QIs selected, nine related to the care process (care 
outcomes in accordance with good practice) measured for each patient, and 
one to outcomes (breast reintervention QI I). (INCa 2019).  
In order to support quality management, QIs are numerically limited, patient- 
and care pathway-centered.  
 

                  



4.2. QI results at national level 

4.2.1. Women’s Characteristics 
In 2017, 88,042 subjects had at least 1 hospital stay with a coded diagnosis of 
BC, or an LTD record. Of these, 60,747 women were newly diagnosed with BC. 
Among the 56,990 incident BC patients without concomitant non-mammary 
cancer, 2,744 (4.8%) patients had in situ BC, 40,379 (70.9%) local invasive BC, 
10,174 (17.9%) regional BC, and 3,120 (5.5%) metastatic BC.  
The analyses were therefore restricted to DCIS (N=1,819 [3.5%]) and non 
metastatic invasive BC (N=50,970[96.5%]). The mean age of the women was 
62.0 and 59.1 years, respectively (Table 1). 

4.2.2. Care Pathways   
Among the DCIS patients, 98.8% underwent diagnostic mammograms, 94.9% a 
biopsy, 100% surgery, and 61% radiotherapy (Table 1). The most frequent care 
pathways were partial mastectomy (PM) followed by radiotherapy (60%), and 
total mastectomy alone (39%).  
Among the NMIBC patients, 95.7% underwent diagnostic mammograms, 91.7% 
a biopsy, 94% surgery, 82% radiotherapy, 31% adjuvant chemotherapy, and 
10% neoadjuvant chemotherapy (Table 2). The most frequent care pathways 
were surgery followed by radiotherapy (47.1%), or surgery followed by 
chemotherapy and radiotherapy (25%).  
 

4.2.3. QI Results 

For five Qis, the target threshold has been reached (or almost reached) (Table 
2): proportion of patients undergoing biopsy prior to first treatment (QI B: 94.5 
%), proportion of patients undergoing adjuvant radiotherapy after breast-
conserving surgery for BC (QI E: 94.5%), proportion of DCIS patients undergoing 
immediate breast reconstruction (QI F: 54.3%), proportion of women 
undergoing radiotherapy within 12 weeks after surgery and without 
chemotherapy (QI GA: 86.2%), proportion of women with DCIS undergoing 
breast reintervention (QI I strata A: 32%), and proportion of women with 
NMIBC undergoing breast reintervention (QI I strata B: 14.4%). 
 
 
For the other QIs, the proportion was significantly below the alert threshold: in 
particular, the proportion of women undergoing their first treatment within six 
weeks post-mammogram (QI A: 42.3%), proportion of women undergoing their 
first treatment within four weeks post-biopsy (QI A strata B:37.8%), proportion 
of pN0 invasive BC patients with sentinel lymph node dissection and no axillary 

                  



clearance (IQ D: 30.7%), the proportion of women undergoing chemotherapy 
within six weeks post-surgery (QI G strata B: 48%). 
 
 
The focus on delays between major care pathway events, proposed in response 
to patient representatives, highlighted that the majority of patients are 
diagnosed and treated within comparable timeframes, according to the 
recommendations (Figure 3). However, some extreme outliers are observed. 
 
With the aim of supporting stakeholders’ improvement initiatives, based on the 
analysis of local practices, the QI variability ratio between French regions 
(Figure 4), and between hospitals, must be analyzed. 
Some QIs have little interregional variability, while others have a lot (for 
instance, time between biopsy and treatment, DCIS cases undergoing 
immediate breast reconstruction). 

5. Discussion 
 
This study helped define a set of ten QIs available at national and local levels, 
which could be computed using the existing national database, without the 
need for potentially time-consuming additional data collection. As expected, 
some of the QIs reached the target threshold in 2018 : biopsy prior to first 
treatment, radiotherapy after breast-conserving surgery, radiotherapy within 
12 weeks after surgery, breast reintervention. However, some improvements 
are required for others. 
 
This study has major strengths: QIs assess BC care pathways, ranging from 
diagnosis, through treatment, to follow-up; QIs will be calculated and published 
each year at local, regional and national decision-making levels; analysis relates 
to real-life data, including data from all types of BC care institutions; data are 
collected automatically on a national scale. Thus, the feasibility of our Quality 
project is guaranteed, along with outstanding completeness and quality of the 
data collected. 
 
 

5.1. Results 
 
In France, it would seem that many BC care QI results are close to the 
recommended range. Many studies also analyzed compliance with a selected 

                  



panel of QIs, often on large populations [14-22]. Definitions tend to converge, 
especially as many of them are based on the work of EUSOMA [7-8]. However, 
caution is needed when comparing with other studies using BC care QIs, 
because each QI is based on specific, and not fully superimposable, calculation 
methods, and results concern previous years. 
 
Some observations can be proposed with regard to other international or 
European QI studies. Regarding QI A, which explores diagnostic delays, the 
rates are heterogeneous from one study to another [19, 23-25]. Here, a 
preoperative MRI does not modify the time to access care, as in a French study 
[23].  
Preoperative histologically confirmed malignancy is common in all studies [14-
15, 17-18,20,22-23], as in our study with 94.2% undergoing a biopsy prior to 
their first treatment (QI B). 
Our rates on axillary procedures differ widely with lower rates than in other 
studies [9,14,17-18,20,22]. These rates are explained by incorrect coding 
practices: sentinel procedures are mostly coded under axillary dissection in 
France [26].  
Radiotherapy after breast-conserving surgery applies to more than 90% of 
patients, in the majority of studies [9,14-15,17-20], as in ours. 
Reconstruction rates are variable, and often lower [16,20,27]. Only Vos [19] 
find rates similar to ours. 
Adjuvant radiotherapy start-up times are shorter than those in other studies 
[21,28], unlike those in respect of chemotherapy, which are longer [6,16,21,29-
30]. 
Reintervention surgery rates are similar to two studies [9,17], but higher than 
those found in three other studies [16,18,22].  
Finally, Italian patients have follow-up in 55.1 to 72.6% of cases depending on 
the region [21], corresponding to the French QI J. 
 

5.2. Limitations 
 
The organizational and local context must be taken into account when 
interpreting QI results [4], especially in terms of small areas. Some incorrect 
interpretations can adversely affect the quality and safety of care. The results 
of the indicators should be interpreted collectively with all those involved in 
the care provision (health professionals, institutions, patients). Results can 
have multiple interpretations, in some cases related to insufficient structure 
access, non-optimal organization, failure to apply best practice, incompressible 
organizational delays behind each organizational step, patient choice, database 

                  



coding error, overly complex indicators, etc. For instance, the proportions of 
DCIS and invasive carcinomas with regional lymph node involvement are 
underestimated [24]. 
 
No indicators could be selected for metastatic patients, or for end-of-life care. 
Likewise, these QIs highlight elements of quality, but do not represent all the 
quality indicators needed. Our scope is limited to database-accessible 
indicators and automatic calculation. Other studies focus in particular on 
multidisciplinary team meetings, which are deemed essential, the 
completeness of prognostic/predictive BC characterization (i.e. grading, 
hormonal receptor status, HER2), or appropriate therapy (endocrine, 
chemotherapy, or HER2-targeted therapy) associated with staging and 
prognostic factors. This information is not currently available on a national 
scale, but will be. 
 
 

5.3. Outlook 
The actual use of these ten indicators will depend on the positive predictive 
value or the negative predictive value of each indicator, which will be 
calculated during a trial phase. These tests consist of comparing the data 
contained in the FCC with the source data from the patient file and with 
registry data. 
QIs with positive predictive value (PPV) of 75% or more will be published 
publicly, after three years of being reserved for health professional 
publications. Finally, public access to QI results will provide users, patients and 
professionals, with information sharing, and key transparency. 
In addition, when the FCC is enriched with multidisciplinary discussion reports 
and histopathological information on cancer, the list and definitions of the 
indicators selected will be updated, because many indicators were rejected due 
to this lack of available data. 
Additional studies need to be carried out to analyze the possibility of 
benchmarking, the impact of case mixes on results [20], and to analyze the 
differences observed on a regional level or within hospital. Are these 
differences caused by bias in the administrative data registry, the volume of 
hospital activity [27], additional procedures or treatments, or patient 
characteristics [31], etc.?  
Finally, it is important to compare these results with the challenges, especially 
because some QIs do not reach their target: delays in access to treatment, and 
delays between the adjuvant treatments have an impact on recurrences and 
survival (Supplemental file). A quality follow-up makes it possible to detect 

                  



recurrences earlier. Earlier diagnosis optimizes the effectiveness of treatment 
with a proven positive impact on the disease prognosis (supplemental file). In 
addition, delays generate avoidable anxiety. Similarly, the benefit of 
radiotherapy on the risk of local in situ or invasive recurrence has been 
confirmed by the most recent publications (level of evidence A) (supplemental 
file). Other indicators measure the relevance of care. Histological diagnosis is 
essential to decide on the best treatment to offer to the patient. Conversely, it 
is essential not to subject the patient to useless invasive, painful procedures 
with subsequent consequences (such as lymphoedema).  

6. Conclusion 
INCa and HAS have developed BC QIs, suitable for automation without any 
additional data collection workload, and published annually for all stakeholders 
and especially hospitals, to support local and national quality initiatives. In 
France, BC care was found to be close to compliance with most QIs. However, 
some are still far from their recommended rate. QIs need to be analyzed locally 
to find care quality leverage. This will strengthen transparency actions aimed at 
the public. Similar approaches can be adopted in many countries at national or 
regional level. 

 

Clinical Practice Points 

 

The French National Cancer Institute has developed breast cancer Care Quality 

and Safety Indicators (QIs). 

The objective is to support quality initiatives, improve pathways and outcomes, 

and reduce regional inequities. 

QIs are based on good clinical practice and care pathway recommendations.  
 
QIs computation are automatable without any additional workload for data 
collection and published annually to all French hospitals and institutions. 
 
In France, BC care was found to be close to compliance with most QIs. 

 
 

                  



  

                  



Table 1. BC Care  
 

 

DCIS  
(N=1,819) 

NMIBC  
(N=50,553) 

Total  
(N=52,372) 

  N % N % N % 

Age 59.0 [50.0 - 68.0] 
 
62.0 [51.0 - 72.0] 

 
62.0 [51.0 - 72.0] 

 
       Diagnosis       
Mammogram* 1,798 99% 48,382 96% 50,180 96% 
Echography** 1,669 92% 47,250 94% 48,919 93% 
MRI** 369 20% 17,306 34% 17,675 34% 
Breast Biopsy** 1,726 95% 46,340 92% 48,066 92% 

       Treatment        
Tumorectomy 1,486 82% 37,317 74% 38,803 74% 
Mastectomy 599 33% 12,676 25% 13,275 25% 
Hormonal therapy 86 5% 37,827 75% 37,913 72% 
Targeted therapy 2 0% 5,720 11% 5,722 11% 
Adjuvant chemotherapy 4 0% 15,489 31% 15,493 30% 
Neoadjuvant Chemotherapy 

  
4,914 10% 4,914 9% 

Adjuvant radiotherapy 1,106 61% 41,590 82% 42,696 82% 

*= the date of the last (hospital and out-of-hospital) mammogram, if there has not been another mammogram 1 month 
before; otherwise, the date of the previous mammogram. 
**= hospital and out-of-hospital diagnostic examinations 
  

                  



 
Table 2. 2018 QI Results 
 

QI 
subgro
up QI title 

Target 
thresho

ld 

Alert 
thresh

old N/D* % 

QI A 

DCIS 
or 
NMIBC 

Proportion of women undergoing their first treatment within 6 
weeks post-mammogram >=90% <80% 

19,563
/46,29

6 

42
.3
% 

QI A 
strata 
A 

DCIS 
or 
NMIBC 

Proportion of women undergoing biopsy within 2 weeks post-

mammogram >=90% <80% 

30,626
/46,29

6 

66
.2
% 

QI A 
strata 
B 

DCIS 
or 
NMIBC 

Proportion of women undergoing their first treatment within 4 

weeks post-biopsy >=90% <80% 

17,490
/46,29

6 

37
.8
% 

QI B 

DCIS 
or 
NMIBC 

Proportion of women undergoing biopsy prior to first treatment 
>98% =<95% 

46,730
/49,46

5 

94
.5
% 

QI C DCIS 

Proportion of women treated for DCIS with breast-conserving 

surgery not undergoing sentinel lymph node excision or axillary 

dissection >95% <90% 
938/13

90 

67
.5
% 

QI D 
pN0 
NMIBC 

Proportion of women with pN0 NMIC undergoing sentinel lymph 

node excision without axillary dissection >95% <90% 

11,390
/37,14

3 

30
.7
% 

QI E 
DCIS 
or 

Proportion of women undergoing radiotherapy after breast-
>95% <90% 

34,341
/36,31

94
.5

                  



NMIBC conserving surgery 6 % 

QI F DCIS 

Proportion of women with DCIS undergoing immediate breast 

reconstruction 

 
<30% 

318/58
2 

54
.6
% 

QI G 
strata 
A 

DCIS 
or 
NMIBC 

Proportion of women undergoing adjuvant radiotherapy within 12 

weeks post-surgery >95% <90% 

23,350
/27,09

2 

86
.2
% 

QI G 
strata 
B 

DCIS 
or 
NMIBC 

Proportion of women undergoing adjuvant chemotherapy within 6 

weeks post-surgery >90% <85% 
7,659/

15,970 
48
% 

QI H NMIBC 

Proportion of women undergoing adjuvant chemotherapy within 6 

weeks post-radiotherapy >95% <90% 

11,698
/14,28

7 

81
.9
% 

QI I 
strata 
A DCIS Proportion of women with DCIS undergoing breast reintervention    <20% >30% 

454/14
19 

32
% 

QI I 
strata 
B NMIBC 

Proportion of women with NMIBC not treated with neoadjuvant 

chemotherapy undergoing breast reintervention    <10% >20% 
4,986/

34,561 

14
.4
% 

QI I 
strata 
C NMIBC 

Proportion of women with NMIBC treated with neoadjuvant 

chemotherapy undergoing  breast reintervention    
  

259/2,
606 

9.
9

% 

QI J 

DCIS 
or 
NMIC 

Proportion of women who have had their first follow-up 

mammogram  >98% <95% 

28,503
/46,33

8 

61
.5
% 

*Numerator/Denominator 
     

                  



 

Ethics approval: The study was performed on national database (authorisation 

from CNIL (French data protection authority) - decree of 26 December 2016 No. 

2016-1871.). 

 

Declaration of Interest statement: The authors declare that they have no 

conflict of interest. 

 

Authors’ contributions 

Emilie Courtois : conceptualization, methodology, writing, supervision 

Christine Le Bihan-Benjamin, Sophie Houzard, Delphine Lefeuvre, Marie Erbault 

: methodology, writing, supervision, software, data curation 

Laurent  Arnould, Emmanuel Barranger, Florence Coussy,  Benoît Couturaud, 

Bruno Cutuli, Patricia de Cremoux, Pia de Reilhac, Chantal de Seze, Aude-Marie 

Foucault, Anne Gompel , Stéphane Honoré, Anne Lesur, Carole Mathelin, 

Laurent Verzaux :  conceptualization, expertise, validation, review 

 

Funding: The study was self-funded by the French national cancer institute. 

 

Acknowledgments: The authors thank all interested parties and reviewers for 

their contribution.  

                  



References 
 

1. Institut national du cancer, ministère des Affaires sociales et de la Santé, 
et ministère de l’Enseignement supérieur et de la Recherche. 2014. « 
Plan cancer 2014-2019 ». http://www.e-cancer.fr/Expertises-et-
publications/Catalogue-des-publications/Plan-Cancer-2014-2019. 
 

2. Defossez G,  Le Guyader-Peyrou S, Uhry Z, Grosclaude P, Colonna M,  
Dantony E, et al. National estimates  of cancer incidence and mortality  in 
metropolitan France between 1990  and 2018. Overview. Saint-Maurice : 
Santé publique France, 2019. 20 p. 

 
3. Donabedian. 1966. Evaluating the Quality of Medical Care. The Milbank 

Memorial Fund Quarterly 44 (3): Suppl:166-206. 

4. OECD (2010), Improving Value in Health Care : Measuring Quality, OECD 
Health Policy Studies, Editions OECD, Paris, 
https://doi.org/10.1787/9789264094819-en.  
 

5. Haute Autorité de Santé. Le suivi d’indicateurs de qualité et des soins - 
Fiche méthode [Internet]. 2014. Available on: http://www.has-
sante.fr/portail/upload/docs/application/pdf/2013-
2/suivi_indicateurs_qualite_fiche 
_technique_2013_01_31.pdf 
 

6. Laronga C, Gray JE, Siegel EM, et al. Florida Initiative for Quality Cancer 
Care: Improvements in Breast Cancer Quality Indicators During a 3-Year 
Interval. Journal of the American College of Surgeons. 2014;219(4):638-
645. doi:10.1016/j.jamcollsurg.2014.03.063 

 
7. Del Turco MR, Ponti A, Bick U, Biganzoli L, Cserni G, Cutuli B, Decker T, 

Dietel M, Gentilini O, Kuehn T, Mano MP, Mantellini P, Marotti L, 
Poortmans P, Rank F, Roe H, Scaffidi E, van der Hage JA, Viale G, Wells C, 
Welnicka-Jaskiewicz M, Wengstöm Y, Cataliotti L. Quality indicators in 
breast cancer care. Eur J Cancer. 2010 Sep;46(13):2344-56. doi: 
10.1016/j.ejca.2010.06.119. Epub 2010 Jul 31. PMID: 20675120. 

 
8. Biganzoli L, Marotti L, Hart CD, Cataliotti L, Cutuli B, Kühn T, Mansel RE, 

Ponti A, Poortmans P, Regitnig P, van der Hage JA, Wengström Y, Rosselli 
Del Turco M. Quality indicators in breast cancer care: An update from the 

                  



EUSOMA working group. Eur J Cancer. 2017 Nov;86:59-81. doi: 
10.1016/j.ejca.2017.08.017. Epub 2017 Sep 28. PMID: 28963914. 

 
9. Kiderlen M, Ponti A, Tomatis M, Boelens PG, Bastiaannet E, Wilson R, van 

de Velde CJ, Audisio RA; eusomaDB Working Group. Variations in 
compliance to quality indicators by age for 41,871 breast cancer patients 
across Europe: a European Society of Breast Cancer Specialists database 
analysis. Eur J Cancer. 2015 Jul;51(10):1221-30. doi: 
10.1016/j.ejca.2015.03.013. Epub 2015 Apr 16. PMID: 25892645. 
 
 

10. Fitch K, et al. The RAND/UCLA Appropriateness Method User’s Manual. 
2001. Available on  : 
http://www.rand.org/pubs/monograph_reports/MR1269.html 

 
11. Institut National du Cancer. Cancer du sein : Indicateurs de qualité et de 

sécurité des soins, Collection les Données, mars 2019. 
 

12. Bousquet PJ, Lefeuvre D, Tuppin P, BenDiane MK, Rocchi M, Bouée-
Benhamiche E, Viguier J, Le Bihan-Benjamin C. Cancer care and public 
health policy evaluations in France: Usefulness of the national cancer 
cohort. PLoS One. 2018 Oct 31;13(10):e0206448. doi: 
10.1371/journal.pone.0206448. PMID: 30379946; PMCID: PMC6209307. 

 
13. Tuppin P, Rudant J, Constantinou P, Gastaldi-Ménager C, Rachas A, de 

Roquefeuil L, Maura G, Caillol H, Tajahmady A, Coste J, Gissot C, Weill A, 
Fagot-Campagna A. Value of a national administrative database to guide 
public decisions: From the système national d'information interrégimes 
de l'Assurance Maladie (SNIIRAM) to the système national des données 
de santé (SNDS) in France. Rev Epidemiol Sante Publique. 2017 Oct;65 
Suppl 4:S149-S167. doi: 10.1016/j.respe.2017.05.004. Epub 2017 Jul 27. 
PMID: 28756037. 

 
14. Hartmann-Johnsen OJ, Kåresen R, Schlichting E, Naume B, Nygård JF. 

Using clinical cancer registry data for estimation of quality indicators: 
Results from the Norwegian breast cancer registry. Int J Med Inform. 
2019 May;125:102-109. doi: 10.1016/j.ijmedinf.2019.03.004. Epub 2019 
Mar 9. PMID: 30914174. 

 

                  



15. Cowppli-Bony A, Trétarre B, Marrer E, Defossez G, Daubisse-Marliac L, 
Coureau G, Minicozzi P, Woronoff AS, Delafosse P, Molinié F; FRANCIM 
network. Compliance with clinical guidelines for breast cancer 
management: A population-based study of quality-of-care indicators in 
France. PLoS One. 2019 Oct 23;14(10):e0224275. doi: 
10.1371/journal.pone.0224275. PMID: 31644603; PMCID: PMC6808419. 

 
16. van Bommel ACM, Spronk PER, Vrancken Peeters M-JTFD, et al. Clinical 

auditing as an instrument for quality improvement in breast cancer care 
in the Netherlands: The national NABON Breast Cancer Audit. Journal of 
Surgical Oncology. 2017;115(3):243. doi:10.1002/jso.24516 

 
17. van Dam PA, Tomatis M, Marotti L, Heil J, Wilson R, Rosselli Del Turco M, 

Mayr C, Costa A, Danei M, Denk A, Emons G, Friedrichs K, Harbeck N, 
Kiechle M, Koheler U, Kuemmel S, Maass N, Marth C, Prové A, Kimmig R, 
Rageth C, Regolo L, Salehi L, Sarlos D, Singer C, Sohn C, Staelens G, 
Tinterri C, Ponti A; eusomaDB Working Group:; eusomaDB Working 
Group. The effect of EUSOMA certification on quality of breast cancer 
care. Eur J Surg Oncol. 2015 Oct;41(10):1423-9. doi: 
10.1016/j.ejso.2015.06.006. Epub 2015 Jun 24. PMID: 26278019. 
 

18. Pons-Tostivint E, Daubisse-Marliac L, Grosclaude P, Oum Sack E, Goddard 
J, Morel C, Dunet C, Sibrac L, Lagadic C, Bauvin E, Bergé Y, Bernard-Marty 
C, Vaysse C, Lacaze JLL; EvaSein Group. Multidisciplinary team meeting 
and EUSOMA quality indicators in breast cancer care: A French regional 
multicenter study. Breast. 2019 Aug;46:170-177. doi: 
10.1016/j.breast.2019.06.001. Epub 2019 Jun 7. PMID: 31226572. 

 
19. Vos EL, Koppert LB, Jager A, Vrancken Peeters MTFD, Siesling S, Lingsma 

HF. From Multiple Quality Indicators of Breast Cancer Care Toward 
Hospital Variation of a Summary Measure. Value Health. 2020 
Sep;23(9):1200-1209. doi: 10.1016/j.jval.2020.05.011. Epub 2020 Aug 15. 
PMID: 32940238. 

 
20. Sacerdote C, Bordon R, Pitarella S, Mano MP, Baldi I, Casella D, Di Cuonzo 

D, Frigerio A, Milanesio L, Merletti F, Pagano E, Ricceri F, Rosso S, Segnan 
N, Tomatis M, Ciccone G, Vineis P, Ponti A. Compliance with clinical 
practice guidelines for breast cancer treatment: a population-based 
study of quality-of-care indicators in Italy. BMC Health Serv Res. 2013 Jan 

                  



25;13:28. doi: 10.1186/1472-6963-13-28. PMID: 23351327; PMCID: 
PMC3566978. 

 
21. Guarneri V, Pronzato P, Bertetto O, Roila F, Amunni G, Bortolami A, 

Tognazzo S, Griguolo G, Pagano E, Stracci F, Bianconi F, Gemmi F, Bachini 
L, Ciccone G, Paoli G, Paleari L, Conte PF; Periplo Association. Use of 
Electronic Administrative Databases to Measure Quality Indicators of 
Breast Cancer Care: Experience of Five Regional Oncology Networks in 
Italy. JCO Oncol Pract. 2020 Feb;16(2):e211-e220. doi: 
10.1200/JOP.19.00466. Epub 2019 Dec 19. PMID: 31855497; PMCID: 
PMC7025426. 

 
22. Ponti A, Mano MP, Tomatis M, Baiocchi D, Barca A, Berti R, Casella D, 

D'Ambrosio E, Delos E, Donati G, Falcini F, Frammartino B, Frigerio A, 
Giudici F, Mantellini P, Naldoni C, Olla Atzeni C, Orzalesi L, Pagano G, 
Pietribiasi F, Pitarella S, Ravaioli A, Silvestri A, Taffurelli M, Tidone E, 
Zanconati F, Segnan N. Audit system on Quality of breast cancer 
diagnosis and Treatment (QT): results of quality indicators on screen-
detected lesions in Italy, 2011-2012. Epidemiol Prev. 2015 May-Jun;39(3 
Suppl 1):40-7. PMID: 26405775. 

 
23. Héquet D, Huchon C, Baffert S, Alran S, Reyal F, Nguyen T, Combes A, 

Trichot C, Alves K, Berseneff H, Rouzier R. Preoperative clinical pathway 
of breast cancer patients: determinants of compliance with EUSOMA 
quality indicators. Br J Cancer. 2017 May 23;116(11):1394-1401. doi: 
10.1038/bjc.2017.114. Epub 2017 Apr 25. PMID: 28441385; PMCID: 
PMC5520093. 

 
24. Lefeuvre D, Le Bihan-Benjamin C, Pauporté I, Medioni J, Bousquet PJ. 

French Medico-Administrative Data to Identify the Care Pathways of 
Women With Breast Cancer. Clin Breast Cancer. 2017 Jul;17(4):e191-
e197. doi: 10.1016/j.clbc.2017.01.008. Epub 2017 Jan 27. PMID: 
28237608. 

 
25. Selove R, Kilbourne B, Fadden MK, et al. Time from Screening 

Mammography to Biopsy and from Biopsy to Breast Cancer Treatment 
among Black and White, Women Medicare Beneficiaries Not 
Participating in a Health Maintenance Organization. Women’s Health 
Issues. 2016;26(6):642-647. doi:10.1016/j.whi.2016.09.003 

 

                  



26. CNAMTS. Améliorer la qualité du système de santé et maîtriser les 
dépenses. Propositions de l’Assurance Maladie pour 2015. Rapport au 
ministre chargé de la Sécurité sociale et au Parlement sur l'évolution des 
charges et des produits de l’Assurance Maladie au titre de 2015 (loi du 
13 août 2004). 

 

27. Régis C, Le J, Chauvet M-P, Le Deley M-C, Le Teuff G. Variations in the 
breast reconstruction rate in France: A nationwide study of 19,466 
patients based on the French medico-administrative database. The 
Breast. 2018;42:74-80. doi:10.1016/j.breast.2018.07.009 
 

28. Iwamoto M, Nakamura F, Higashi T. Monitoring and evaluating the 
quality of cancer care in Japan using administrative claims data. Cancer 
Science. 2016;107(1):68. doi:10.1111/cas.12837 
 

29. Powis M, Sutradhar R, Gonzalez A, Enright KA, Taback NA, Booth CM, 
Trudeau M, Krzyzanowska MK. Establishing achievable benchmarks for 
quality improvement in systemic therapy for early-stage breast cancer. 
Cancer. 2017 Oct 1;123(19):3772-3780. doi: 10.1002/cncr.30804. Epub 
2017 Jul 5. PMID: 28678343. 
 

30. Stordeur S, Vrijens F, Devriese S, Beirens K, Van Eycken E, Vlayen J. 
Developing and measuring a set of process and outcome indicators for 
breast cancer. Breast. 2012 Jun;21(3):253-60. doi: 
10.1016/j.breast.2011.10.003. Epub 2011 Nov 6. PMID: 22056787. 
 

31. Bleicher RJ, Chang C, Wang CE, Goldstein LJ, Kaufmann CS, Moran MS, 
Pollitt KA, Suss NR, Winchester DP, Tafra L, Yao K. Treatment delays from 
transfers of care and their impact on breast cancer quality measures. 
Breast Cancer Res Treat. 2019 Feb;173(3):603-617. doi: 10.1007/s10549-
018-5046-x. Epub 2018 Nov 15. PMID: 30443881. 

 
 
 
 
 
 
 
 
 
 

                  



 

 
 
 

Figure 1. RAND method phases 
 
 
 
 

                  



 
 
 
 
 
 

Figure 2. QI Relevance and validity scores at the 1st (a) and 
2nd (b) round of expert rating 

 
 
 
 

                  



 
 
 
 

Figure 3. Time between BC care pathway events 
3a. Time between BC diagnosis pathway 

 
 
 

 
 

Figure 4. Variability of QIs ratio by region (median-range) 

                  


