
Supplementary material S1. Description of the genetic counselling intervention in the French, German, and Spanish clinics 

Breast cancer (BC) gene counselling was based on specific guidelines in each country (Groupe Génétique et Cancer (GGC) in France [Biomedicine Agency-

HAS, 2013; HAS, 2014; Moretta, 2018]; German Consortium for Hereditary Breast and Ovarian Cancer-German Gynaecological Oncology Group in Germany 

(GC-HBOC-AGO) [Kreienberg, 2013; AGO, 2017]; O oguia  guideli es i  “pai  [Llort, ]. Genetic counselling was considered important, before and 

after testing [Gadzicki, 2011; Kreienberg, 2013; French Biomedicine Agency, 2013], and, in Germany, to be performed according to principles of patient-

centred communication [Kreienberg, 2013]. The goal was to allow informed counselees to accept or decline genetic testing. No psychotherapeutic model 

guided counselling.     

Across guidelines, criteria for genetic testing for breast or ovarian cancer susceptibility varied slightly in terms of age thresholds (e.g., age 45 or 50 of 

BC onset) and number of family members affected with breast and/or ovarian cancer (two or three). The criteria of triple-negative or bilateral BC before age 

51 and BC before age 36 were similar across guidelines. Gene panel testing was mainly performed to women affected with BC (index cases). A 12-gene, 34-

gene, and 9-gene panel was tested in France (Paris), Germany (Cologne) and Spain (Barcelona), respectively. Targeted testing was proposed to relatives of 

pathogenic variant carriers.  

Among gene panels, some genes were only tested for research purposes and a subset of results are disclosed to clinicians: in France, the genetic test 

result was communicated to counselees for BRCA1, BRCA2, PALB2, RAD51C, RAD51D, MLH1, MLH1, MSH2, MSH6, PMS2 (among the 12-gene panel); in 

Germany, this was also the case for ATM, CHEK2 and BRIP1 and, in Spain for ATM and CHEK2; other high-penetrance susceptibility such as TP53, CDH1, PTEN 

genes were also tested and the test result communicated in the three centres.  

In the different settings, genetic counselling was provided in face-to-face consultations with the counselee accompanied if desired by one or more 

family member(s). In the French setting, pre-test consultation was provided by one of five genetic counsellors with a biology background and the result 

disclosure by one of five medical geneticists. In the German setting, pre-test and post-test consultations were provided by one of ten physicians, including a 

medical geneticist and  nine gynaecologists and in the Spanish setting, by one of four genetic counsellors with a background in biology for one them or 

nursing for the three others.   
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The initial genetic consultation lasted up to one hour in each setting. Women were informed about hereditary cancer risks and the genetic testing 

process. Although practice could vary across clinicians, information most systematically provided at that time comprised the probability that the woman be 

carrier of a pathogenic mutation and cancer risks (breast or ovarian) according to the test result. Complementary written information was provided.  

The duration of the result disclosure consultation ranged from fifteen minutes in case of negative result to one hour in case of a pathogenic variant. 

Information on cancer risks and medical management was validated in multidisciplinary team meetings. Women were systematically informed about their 

a er risk i  ords i.e., lo , oderate , high  or ery high  a d, depe di g o  the test result a d the ou try setti g, also i  per e tage i.e., 

systematically in women receiving a pathogenic variant result in the German, most frequently in these women in the French and Spanish settings, never in 

percentage in case of negative uninformative results in the Spanish setting).   

When a pathogenic variant was identified, intensive breast surveillance was recommended yearly from age 30 ((MRI and mammography +/- 

ultrasound) [Moretta, 2018], from age 25 (MRI) and age 30 or 35 (mammography +/- ultrasound) [Kreienberg, 2013; Llort, 2015]. Preventive mastectomy 

was discussed and preventive salpingo-oophorectomy was recommended at age 40 [Moretta, 2018; Kreienberg, 2017] or age 35 [Llort, 2015]. Similar 

recommendations were also provided in case of uninformative result when a very high BOADICEA risk was estimated.  

Women receiving an uninformative test result were generally told that no pathogenic variant was found which does not preclude a possible yet 

unknown genetic predisposition explaining the family history of cancer. When a VUS was identified, women were told that this result does not allow for 

concluding that a causal variant was found; however, clinicians will keep the women informed if this variant is reclassified as pathogenic in the future. 

Women receiving a true negative result were informed that their risk of breast or ovarian cancer was the same as the general population. 

A psychological consultation was systematically proposed at both the initial and test disclosure consultations but only available on-site in the French 

and German settings. 
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Supplementary material S2: Genetic testing information by country setting 

 

French participants 

(N=172) 

German participants 

(N=220) 

Spanish participants 

(N=68) 

Type of genetic test n (%) ****    

Gene panel test 145 (84.3) 184 (83.6) 39 (57.4) 

Targeted test 27 (15.7) 36 (16.4) 29 (42.6) 

Genetic test result n (%) **** 
   

BRCA1/2 pathogenic variant 27 (15.7) 36 (16.4) 16 (23.5) 

Other high/moderate-risk pathogenic variant 1 (0.6) 18 (8.2) 0 (0.0) 

Uninformative negative 117 (68.0) 118 (53.6) 24 (35.3) 

True negative 14 (8.1) 16 (7.3) 14 (20.6) 

Variant uncertain significance (VUS) 13 (7.6) 32 (14.5) 14 (20.6) 

Length of time between initial and genetic test 

result disclosure consultations (days)  
   

Mean (SD) **** 163.6 (55.1) 61.1 (26.5) 100.5 (56.9) 

Median (Range) 183 (42-324) 56 (22-184) 98 (21-260) 

Psychological help since test result receipt n (%) 

(Yes) 
20 (12.8) 32 (14.6) 7 (10.3) 

Psychological help since test result receipt among 

ounselees’ referred y geneti s lini ian n %   10 (50.0) 19 (59.3) 3 (42.8) 

 

Significant difference between country: ****p<0.0001; if positive test results are grouped (BRCA1/2 and other gene positive), difference between countries 

is significant at p<0.01. 
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Supplementary material S3. Genetic-specific psychosocial difficulties and other psychological variables by country setting and genetic test result 

  French participants German participants Spanish participants 

  

Pathogenic 

variant 
Uninformative 

True 

Negative 
VUS 

Pathogenic 

variant 
Uninformative 

True 

Negative 
VUS 

Pathogenic 

variant 
Uninformative 

True 

Negative 
VUS 

N=28 N=117 N = 14 N=13 N=54 N=118 N = 16 N=32 N=16 N=24 N = 14 N=14 

BRCA1/2 

N=27    

BRCA1/2 

N=36    

All 

BRCA1/2    

Hereditary 

predisposition (HP) 
§
,*** 

26.4 (18.7) 

27.4 (18.3) 

22.5 (20.7) 17.9 (20.0) 17.3 (22.6) 

28.7 (24.5) 

28.6 (24.7) 

23.0 (25.4) 17.6 (20.1) 16.3 (24.7) 43.2 (26.2) 36.3 (30.3) 34.8 (31.7) 27.6 (18.1) 

Familial and social 

issues (FSI) 

16.4 (17.4) 

16.4 (17.4) 

16.2 (16.8) 11.1 (12.5) 15.6 (19.1) 

22.8 (25.9) 

21.7 (24.6) 

12.3 (18.1) 10.0 (13.3) 11.2 (17.0) 11.6 (16.2) 18.1 (23.0) 19.5 (24.2) 9.0 (14.0) 

Emotions (E) 

37.1 (25.3) 

38.2 (25.0) 

29.4 (23.6) 25.8 (19.5) 31.7 (29.7) 

31.1 (23.2) 

32.4 (25.1) 

31.5 (21.2) 21.3 (26.6) 29.4 (25.5) 28.0 (20.8) 30.1 (28.6) 21.0 (18.5) 27.1 (25.3) 

Familial cancer (FC) 

**** 

67.3 (28.1) 

67.6 (28.6) 

65.5 (27.4) 75.2 (21.9) 54.9 (31.3) 

56.7 (26.7) 

59.6 (27.8) 

49.6 (24.6) 49.0 (27.0) 42.8 (27.3) 77.8 (21.7) 76.0 (20.6) 83.3 (23.6) 81.0 (21.8) 

Personal cancer (PC) 
§§§§

 

51.8 (28.1) 

51.2 (28.5) 

58.0 (27.3) 32.1 (32.3) 55.1 (26.7) 

52.5 (28.1) 

52.8 (26.6) 

60.2 (24.6) 27.8 (20.6) 53.1 (30.1) 45.6 (29.9) 54.2 (27.0) 31.0 (29.9) 60.7 (26.6) 

Children-related 

issues (CRI) **** 

42.7 (27.4) 

42.7 (27.4) 

41.7 (27.4) 34.0 (31.5) 45.5 (30.8) 

40.9 (24.4) 

40.5 (22.4) 

30.3 (25.4) 17.2 (14.4) 24.6 (27.1) 54.5 (21.9) 54.0 (29.0) 59.3 (27.8) 51.9 (21.9) 
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Note: Cro a h’s alphas i ter al o siste y esti ates ere at T  a d T , .  a d .  for HP, .  a d .  for F“I, .  a d . 9 for E, 0.79 and 0.83 for FC, 0.71 and 

0.65 for PC, and 0.73 and 0.74 for CRI. Missing data range for breast cancer risk perception: 0 to 3. Score ranges are for breast cancer risk perception: 0-7; for HADS: 0-42, a 

HADS cut-off of 12 versus 13 has been proposed to identify possible cases of distress. Overall difference by genetic test result (all pathogenic mutations grouped): 
$ 

p<0.05, 
$$$$

p<0.0001 (difference between test result in Germany in mean scores of FSI & CRI, p<0.01). Overall difference by country: *p<0.05, ***p<0.001, ****p<0.0001. Breast 

cancer risk perception significantly different by test result at p<0.0001 for France & Germany and at p<0.05 for Spain. 

 

 

Supplementary material S4. Note on table 3. 

 

In table 3, in other high/moderate-risk pathogenic variants changes in scores appear to be greater than other results particularly in terms of familial cancer 

and personal cancer difficulties however the difference in changes across test results is not statistically significant, and changes for the other gene 

pathogenic variant do not reach clinical significance. In multivariate analyses, there was higher psychosocial difficulties related to hereditary predisposition, 

familial cancer and children-related issues after testing in the Spanish compared to the German sample and no difference between the French and German 

sample and so the higher proportion of pathogenic variants on moderate-penetrance genes (N=18 in Germany) may not explain that difference.  

Note that as expected, a clinically significant decrease in difficulties related to personal cancer (-11.6) and in children-related issues (-11.7) was revealed in 

women receiving a true negative result; however, the comparison between test results was not statistically significant. 
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Supplementary material S5. Figure a and figure b 

 

 

 

 

Note: Figure a and figure b show the relationship between scores on the PAHC Hereditary 

predisposition and Familial/social issues at T1 on those at T2, showing that the relationship is 

different according to the test result. Controlled for other variables, standardized coefficients of the 

line slopes in figure a and b respectively are 0.41, 0.44 and 0.13 and 0.57, 0.59 and 0.19 for a 

pathogenic variant, negative result and VUS, respectively.    
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