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Supplementary material
1. Descriptive table of the characteristics of the study population by country.



2. Sensitivity analyses to test the impact of the heterogeneity across countries 
The sensitivity analysis showed very little impact of the heterogeneity across countries in the estimates. Compared with the estimates of the fully adjusted model (including country as a random effect) in Table 4, the estimates of the adjusted model excluding the country effect were HRFalse-positive =2.01 (95%CI: 1.90-2.13) and HR2nd false-positive= 4.48 (95% CI: 3.62-5.54) for screen-detected cancer and HRFalse-positive =2.13 (95%CI: 1.98-2.29) and HR2nd false-positive =3.91 (95%CI: 3.02-5.06) for interval breast cancer. In the adjusted model including country as a fixed effect, the estimates were HRFalse-positive =2.04 (95%CI: 1.93-2.16) and HR2nd false-positive=4.73 (95%CI: 3.82-5.85) for screen-detected cancer and HRFalse-positive =2.18 (95%CI: 2.02-2.34) and HR2nd false-positive=4.22 (95%CI: 3.26-5.46). 

3. Sensitivity analyses to test the impact of misclassification 





4. Effect of adjusting variables in the model estimates.




5. Time to diagnosis of screen-detected cancers and interval breast cancers by screening mammogram result. 
Additional figure 1, section 5: Time to diagnosis of screen-detected cancers by screening mammogram result.
 



Additional figure 2, section 5: Time to diagnosis of interval breast cancers by screening mammogram result.
[bookmark: _GoBack]
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Additional table 3



				Additional table, section 4. Unadjusted and Adjusted Hazard Ratios (HR) of screen-detected cancer and interval breast cancer by false-positive status.

								Women-years at risk				No of cases				Unadjusted
HR (95% CI)				Age-adjusted
HR (95% CI)				Type of atendee-adjusted
HR (95% CI)				Mammography type-adjusted
HR (95% CI)				Fully adjusted
HR (95% CI) 1

				Screen-detected cancer

						Negative test		4,595,260				9,229				Ref. 				Ref. 				Ref. 				Ref. 				Ref. 

						False positive result		360,439				1,308				1.97 (1.86-2.09)				1.95 (1.84-2.07)				2.01 (1.89-2.13)				2.04 (1.92-2.16)				2.04 (1.93-2.16)

						2nd False positive result		15,186				86				3.62 (2.92-4.47)				4.22 (3.41-5.23)				3.69 (2.98-4.56)				4.02 (3.25-4.97)				4.71 (3.81-5.83)

				Interval breast cancer

						Negative test		6,630,989				4,815				Ref. 				Ref. 				Ref. 				Ref. 				Ref. 

						False positive result		569,334				826				2.06 (1.92-2.22)				2.07 (1.92-2.23)				2.11 (1.96-2.28)				2.14 (1.99-2.30)				2.18 (2.02-2.34)

						2nd False positive result		30,072				59				2.92 (2.26-3.78)				3.74 (2.90-4.84)				3.07 (2.38-3.97)				3.22 (2.49-4.16)				4.22 (3.27-5.46)

				1 Hazard ratios from partly conditional Cox proportional hazards model adjusted by  age at screen (continuous), type of attendance (regular, irregular), mammography type (SFM, FFDM), and country (random effect).



						El unadjusted es en realidad (country adjusted random), similar a la tabla 4

						Hacemos todos country adjusted
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				Additional table 3. Unadjusted and Adjusted Hazard Ratios (HR) of screen-detected cancer and interval breast cancer by false-positive status.

								Women-years at risk				No of cases				Unadjusted
HR (95% CI)				Age-adjusted
HR (95% CI)				Type of atendee-adjusted
HR (95% CI)				Mammography type-adjusted
HR (95% CI)				Fully adjusted
HR (95% CI) 2

				Screen-detected cancer

						Negative test		4,595,260				9,229				Ref. 				Ref. 				Ref. 				Ref. 				Ref. 

						False positive result		360,439				1,308				1.97 (1.86-2.09)				1.89 (1.78-2.00)				1.96 (1.85-2.08)				1.99 (1.88-2.11)				2.04 (1.93-2.16)

						2nd False positive result		15,186				86				3.62 (2.92-4.47)				3.90 (3.15-4.82)				3.47 (2.81-4.29)				3.80 (3.07-4.70)				4.71 (3.81-5.83)

				Interval breast cancer

						Negative test		6,630,989				4,815				Ref. 				Ref. 				Ref. 				Ref. 				Ref. 

						False positive result		569,334				826				2.06 (1.92-2.22)				1.98 (1.84-2.13)				2.07 (1.92-2.22)				2.10 (1.95-2.26)				2.18 (2.02-2.34)

						2nd False positive result		30,072				59				2.92 (2.26-3.78)				3.37 (2.60-4.36)				2.87 (2.22-3.71)				3.02 (2.34-3.91)				4.22 (3.27-5.46)

				2 Hazard ratios from partly conditional Cox proportional hazards model adjusted by  age at screen (continuous), type of attendance (regular, irregular), mammography type (SFM, FFDM), and country (random effect).

						El unadjusted es en realidad (country adjusted random), similar a la tabla 4
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				Table xxx. Adjusted and unadjusted Hazard Ratios (HR) of screen-detected cancer and interval breast cancer for women with false-positive screening results compared with women with negative results.

								Women-years at risk				No of cases 1				Unadjusted
HR (95% CI)				Country-adjusted
HR (95% CI)				Age-adjusted
HR (95% CI)				Type of atendee-adjusted
HR (95% CI)				Mammography type-adjusted
HR (95% CI)				Fully adjusted
HR (95% CI) 2

				Screen-detected cancer

						Negative test		4,595,260				9,229				Ref. 				Ref. 				Ref. 				Ref. 				Ref. 				Ref. 

						False positive result		360,439				1,308				1.91 (1.80-2.02)				1.97 (1.86-2.09)				1.89 (1.78-2.00)				1.96 (1.85-2.08)				1.99 (1.88-2.11)				2.04 (1.93-2.16)

						2nd False positive result		15,186				86				3.37 (2.72-4.16)				3.62 (2.92-4.47)				3.90 (3.15-4.82)				3.47 (2.81-4.29)				3.80 (3.07-4.70)				4.71 (3.81-5.83)

				Interval breast cancer

						Negative test		6,630,989				4,815				Ref. 				Ref. 				Ref. 				Ref. 				Ref. 				Ref. 

						False positive result		569,334				826				2.00 (1.85-2.15)				2.06 (1.92-2.22)				1.98 (1.84-2.13)				2.07 (1.92-2.22)				2.10 (1.95-2.26)				2.18 (2.02-2.34)

						2nd False positive result		30,072				59				2.69 (2.08-3.48)				2.92 (2.26-3.78)				3.37 (2.60-4.36)				2.87 (2.22-3.71)				3.02 (2.34-3.91)				4.22 (3.27-5.46)

				1 Number of screen detected breast cancer cases does not equal the number of screen detected cases in the screening program as breast cancer cases diagnosed at prevalent screen were censored at date of first screen.

				2 Hazard ratios from partly conditional Cox proportional hazards model adjusted by  age at screen (continuous), type of attendance (regular, irregular), mammography type (SFM, FFDM), and country (random effect).

						El unadjusted es fully unadjusted

						Sinc ountry effect, ni na'
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Denmark Norway Spain

Women, N 75 513 556 640 517 314

Screens, N 251 793 1 672 783 1 585 874

Screen detected Cancers, N (‰) 1

1 128 (6.4‰) 5 654 (5.1‰) 3 841 (3.6‰)

Interval Breast Cancers, N (‰) 634 (2.5‰) 3 009 (1.8‰) 2 057 (1.3‰)

1st False positive results, N (‰) 5 753 (22.8‰)

0 

(

44 669 (26.7‰) 63 212 (39.9‰)

2nd False positive results, N (‰) 212 (0.8‰) 2 518 (1.5‰) 5 419 (3.4‰)

Mammography type, N (%)

SFM 207 296 (82.3) 1 420 282 (84.9) 1 211 000 (76.4)

FFDM 44 497 (17.7) 252 501 (15.1) 374 874 (23.6)

Type of attendance, N (%) 

Prevalent 75 513 (30.0) 556 640 (33.3) 517 314 (32.6)

Subsequent regular 169 267 (67.2) 1 076 580 (64.4) 1 012 827 (63.9)

Subsequent irregular 7 013 (2.8) 39 563 (2.4) 55 733 (3.5)

Age at screen, 5y,  N (%)

50-54 79 077 (31.4)

0 

(

514 183 (30.7) 486 141 (30.7)

55-59 67 259 (26.7) 476 078 (28.5) 449 871 (28.4)

60-64 57 226 (22.7) 391 278 (23.4) 409 328 (25.8)

65-69

48 231 (19.2) 291 244 (17.4) 240 534 (15.2)

Additional table, section 1. Characteristics of the study population by country. Women screened age 

50-69 years.



1

 Includes only screen-detected cancers diagnosed in subsequent screening rounds. Rate calculated 

over subsequent screens
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Additional table 1



				Additional table, section 1. Characteristics of the study population by country. Women screened age 50-69 years.



								Denmark				Norway				Spain



				Women, N				75,513				556,640				517,314

				Screens, N				251,793				1,672,783				1,585,874

				Screen detected Cancers, N (‰) 1				1 128 (6.4‰)				5 654 (5.1‰)				3 841 (3.6‰)				1128		5654		3841

				Interval Breast Cancers, N (‰)				634 (2.5‰)				3 009 (1.8‰)				2 057 (1.3‰)				634		3009		2057

				1st False positive results, N (‰)				5 753 (22.8‰)		0 (0.0‰)		44 669 (26.7‰)				63 212 (39.9‰)				5753		44669		63212

				2nd False positive results, N (‰)				212 (0.8‰)				2 518 (1.5‰)				5 419 (3.4‰)				212		2518		5419

				Mammography type, N (%)

						SFM		207 296 (82.3)				1 420 282 (84.9)				1 211 000 (76.4)

						FFDM		44 497 (17.7)				252 501 (15.1)				374 874 (23.6)

				Type of attendance, N (%) 

						Prevalent		75 513 (30.0)				556 640 (33.3)				517 314 (32.6)				30.0		33.3		32.6

						Subsequent regular		169 267 (67.2)				1 076 580 (64.4)				1 012 827 (63.9)				67.2		64.4		63.9

						Subsequent irregular		7 013 (2.8)				39 563 (2.4)				55 733 (3.5)				2.8		2.4		3.5

				Age at screen, 5y,  N (%)

						50-54		79 077 (31.4)		0 (0.0)		514 183 (30.7)				486 141 (30.7)

						55-59		67 259 (26.7)				476 078 (28.5)				449 871 (28.4)

						60-64		57 226 (22.7)				391 278 (23.4)				409 328 (25.8)

						65-69		48 231 (19.2)				291 244 (17.4)				240 534 (15.2)

				1 Includes only screen-detected cancers diagnosed in subsequent screening rounds. Rate calculated over subsequent screens

				Con la base de datos Database_OCB2_reduced.sav (por mamografía)

						5419		1824				9193				6395

						2518

						212



								5965				47187

								212				2518
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				Table 1. Characteristics of the study population by country. Women screened age 50-69 years.



								Denmark				Norway				Spain



				Women, N				75,513				556,640				517,314

				Screens, N				251,793				1,672,783				1,585,874

						Prevalent		75 513 (30.0)				556 640 (33.3)				517 314 (32.6)				75513		556640		517314		30.0		33.3		32.6

						Subsequent		176 280 (70.0)				1 116 143 (66.7)				1 068 560 (67.4)				176,280		1,116,143		1,068,560		70.0		66.7		67.4

				Screen detected Cancers, N (‰) *				1 128 (6.4‰)				5 654 (5.1‰)				3 841 (3.6‰)				1128		5654		3841		6.4		5.1		3.6

						Invasive		968 (5.5‰)				4 675 (4.2‰)				3 171 (3.0‰)				968		4675		3171		5.5		4.2		3.0

						DCIS		157 (0.9‰)				979 (0.9‰)				619 (0.6‰)				157		979		619		0.9		0.9		0.6

						Unknown		3 (0.0‰)				0 (0.0‰)				51 (0.0‰)				3		0		51		0.02		0.00		0.05

				Interval Breast Cancers, N (‰)				634 (2.5‰)				3 009 (1.8‰)				2 057 (1.3‰)				634		3009		2057

						Invasive		395 (1.6‰)				2 689 (1.6‰)				1 162 (0.7‰)

						DCIS		17 (0.1‰)				131 (0.1‰)				49 (0.0‰)

						Unknown		222 (0.9‰)				189 (0.1‰)				846 (0.5‰)				22.8		26.7		39.9

				1st False positive results, N (‰)				5 753 (22.8‰)		0 (0.0‰)		44 669 (26.7‰)				63 212 (39.9‰)				5753		44669		63212

				2nd False positive results, N (‰)				212 (0.8‰)				2 518 (1.5‰)				5 419 (3.4‰)				212		2518		5419

				Mammography type, N (%)

						SFM		207 296 (82.3)				1 420 282 (84.9)				1 211 000 (76.4)

						FFDM		44 497 (17.7)				252 501 (15.1)				374 874 (23.6)

				Type of attendance, N (%) 

						Prevalent		75 513 (30.0)				556 640 (33.3)				517 314 (32.6)				30.0		33.3		32.6

						Subsequent regular		169 267 (67.2)				1 076 580 (64.4)				1 012 827 (63.9)				67.2		64.4		63.9

						Subsequent irregular		7 013 (2.8)				39 563 (2.4)				55 733 (3.5)				2.8		2.4		3.5

				Age at screen, 5y,  N (%)

						50-54		79 077 (31.4)		0 (0.0)		514 183 (30.7)				486 141 (30.7)

						55-59		67 259 (26.7)				476 078 (28.5)				449 871 (28.4)

						60-64		57 226 (22.7)				391 278 (23.4)				409 328 (25.8)

						65-69		48 231 (19.2)				291 244 (17.4)				240 534 (15.2)

				* Includes only screen-detected cancers diagnosed in subsequent screening rounds. Rate calculated over subsequent screens

				Con la base de datos Database_OCB2_reduced.sav (por mamografía)

						5419		1824				9193				6395

						2518

						212



								5965				47187

								212				2518





Table 1



				Table 1. Characteristics of the study population by country. Women screened age 50-69 years.



								Denmark				Norway				Spain



				Women, N				75,513				556,640				517,314

				Screens, N				251,793				1,672,783				1,585,874

				Screen detected Cancers, N (‰) *				1 824 (7.2‰)				9 193 (5.5‰)				6 395 (4.0‰)				1824		9193		6395

						Invasive		1 558 (6.2‰)				7 584 (4.5‰)				5 206 (3.3‰)

						DCIS		259 (1.0‰)				1 609 (1.0‰)				1 078 (0.7‰)

						Unknown		7 (0.0‰)				0 (0.0‰)				111 (0.1‰)

				Interval Breast Cancers, N (‰)				634 (2.5‰)				3 009 (1.8‰)				2 057 (1.3‰)				634		3009		2057

						Invasive		395 (1.6‰)				2 689 (1.6‰)				1 162 (0.7‰)

						DCIS		17 (0.1‰)				131 (0.1‰)				49 (0.0‰)

						Unknown		222 (0.9‰)				189 (0.1‰)				846 (0.5‰)				22.8		26.7		39.9

				1st False positive results, N (‰)				5 753 (22.8‰)		0 (0.0‰)		44 669 (26.7‰)				63 212 (39.9‰)				5753		44669		63212

				2nd False positive results, N (‰)				212 (0.8‰)				2 518 (1.5‰)				5 419 (3.4‰)				212		2518		5419

				Mammography type, N (%)

						SFM		207 296 (82.3)				1 420 282 (84.9)				1 211 000 (76.4)

						FFDM		44 497 (17.7)				252 501 (15.1)				374 874 (23.6)

				Type of attendance, N (%) 

						Prevalent		75 513 (30.0)				556 640 (33.3)				517 314 (32.6)				30.0		33.3		32.6

						Subsequent regular		169 267 (67.2)				1 076 580 (64.4)				1 012 827 (63.9)				67.2		64.4		63.9

						Subsequent irregular		7 013 (2.8)				39 563 (2.4)				55 733 (3.5)				2.8		2.4		3.5

				Age at screen, 5y,  N (%)

						50-54		79 077 (31.4)		0 (0.0)		514 183 (30.7)				486 141 (30.7)

						55-59		67 259 (26.7)				476 078 (28.5)				449 871 (28.4)

						60-64		57 226 (22.7)				391 278 (23.4)				409 328 (25.8)

						65-69		48 231 (19.2)				291 244 (17.4)				240 534 (15.2)



				Con la base de datos Database_OCB2_reduced.sav (por mamografía)

						5419		1824				9193				6395

						2518

						212



								5965				47187

								212				2518





atendee

								Country

								Denmark		Spain		Norway

								Count		Count		Count

				Age screen (5y)		50-54		79077		486141		514183

						55-59		67259		449871		476078

						60-64		57226		409328		391278

						65-69		48231		240534		291244

				mx_type		SFM		207296		1211000		1420282

						FFDM		44497		374874		252501

				irregular subsequent		0		244780		1530141		1633220

						1		7013		55733		39563

				screen_type_complete		Prevalent		75513		517314		556640

						Subseq regular		169267		1012827		1076580

						Subseq irregular		7013		55733		39563
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Women-years 

at risk

No of 

cases

Adjusted

HR (95% CI) 

1

Screen-detected cancer

Negative test 4 589 071 6 601 Ref. 

False positive result 359 372 834 1.91 (1.78-2.05)

2nd False positive result 15 115 50 4.90 (3.71-6.49)

Interval breast cancer

Negative test 6 628 572 3 111 Ref. 

False positive result 568 813 364 1.67 (1.50-1.86)

2nd False positive result 30 030 26 3.90 (2.65-5.75)

Additional table, section 3. Adjusted Hazard Ratios (HR) of screen-detected cancer 

and interval breast cancer diagnosed after 26 months of follow-up for women with 

false-positive screening results compared with women with negative results.

1

 Hazard ratios from partly conditional Cox proportional hazards model adjusted by  

age at screen (continuous), type of attendance (regular, irregular), mammography 

type (SFM, FFDM), and country (random effect).
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Additional Table 2



				Additional table, section 3. Adjusted Hazard Ratios (HR) of screen-detected cancer and interval breast cancer diagnosed after 26 months of follow-up for women with false-positive screening results compared with women with negative results.

								Women-years at risk				No of cases						Adjusted
HR (95% CI) 1

				Screen-detected cancer

						Negative test		4,589,071				6,601						Ref. 

						False positive result		359,372				834						1.91 (1.78-2.05)				4.9

						2nd False positive result		15,115				50						4.90 (3.71-6.49)				4.71		104.033970276

				Interval breast cancer

						Negative test		6,628,572				3,111						Ref. 

						False positive result		568,813				364						1.67 (1.50-1.86)

						2nd False positive result		30,030				26						3.90 (2.65-5.75)

				1 Hazard ratios from partly conditional Cox proportional hazards model adjusted by  age at screen (continuous), type of attendance (regular, irregular), mammography type (SFM, FFDM), and country (random effect).





Table 6_sensitibity



				Additional table. UnAdjusted Hazard Ratios (HR) of screen-detected cancer and interval breast cancer for women with false-positive screening results compared with women with negative results.

								Women-years at risk				No of cases				Unadjusted
HR (95% CI)				Adjusted
HR (95% CI) 1

				Screen-detected cancer

						Negative test		4,589,071				6,601				Ref. 				Ref. 

						False positive result		359,372				834				1.87 (1.74-2.01)				1.91 (1.78-2.05)				4.9

						2nd False positive result		15,115				50				3.73 (2.82-4.92)				4.90 (3.71-6.49)				4.71		104.033970276

				Interval breast cancer

						Negative test		6,628,572				3,111				Ref. 				Ref. 

						False positive result		568,813				364				1.59 (1.42-1.77)				1.67 (1.50-1.86)

						2nd False positive result		30,030				26				2.82 (1.91-4.14)				3.90 (2.65-5.75)

				1 Hazard ratios from partly conditional Cox proportional hazards model adjusted by  age at screen (continuous), type of attendance (regular, irregular), mammography type (SFM, FFDM), and country (random effect).
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Women-years at 

risk

No of 

cases

Unadjusted

HR (95% CI)

Age-adjusted

HR (95% CI)

Type of atendee-

adjusted

HR (95% CI)

Mammography 

type-adjusted

HR (95% CI)

Fully adjusted

HR (95% CI) 

1

Screen-detected cancer

Negative test 4 595 260 9 229 Ref.  Ref.  Ref.  Ref.  Ref. 

False positive result 360 439 1 308 1.97 (1.86-2.09) 1.95 (1.84-2.07) 2.01 (1.89-2.13) 2.04 (1.92-2.16) 2.04 (1.93-2.16)

2nd False positive result 15 186 86 3.62 (2.92-4.47) 4.22 (3.41-5.23) 3.69 (2.98-4.56) 4.02 (3.25-4.97) 4.71 (3.81-5.83)

Interval breast cancer

Negative test 6 630 989 4 815 Ref.  Ref.  Ref.  Ref.  Ref. 

False positive result 569 334 826 2.06 (1.92-2.22) 2.07 (1.92-2.23) 2.11 (1.96-2.28) 2.14 (1.99-2.30) 2.18 (2.02-2.34)

2nd False positive result 30 072 59 2.92 (2.26-3.78) 3.74 (2.90-4.84) 3.07 (2.38-3.97) 3.22 (2.49-4.16) 4.22 (3.27-5.46)

Additional table, section 4. Unadjusted and Adjusted Hazard Ratios (HR) of screen-detected cancer and interval breast cancer by false-positive status.

1

 Hazard ratios from partly conditional Cox proportional hazards model adjusted by  age at screen (continuous), type of attendance (regular, irregular), 

mammography type (SFM, FFDM), and country (random effect).


