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[bookmark: _Toc180757685]Appendix 1 – PRISMA checklist

	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	1

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	3

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	7

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	7

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	9

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	11

	Search strategy
	7
	Present the full search strategies for all databases, registers, and websites, including any filters and limits used.
	Appendix

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	11

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	12

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	13

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	13

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	12

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	13

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	14

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	14

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	14

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	14

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	15

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	15

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	15

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	13

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	20

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Appendix

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	20

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	22

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Appendix

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	25-34

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	25-34

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	24

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	24

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	22

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	25-34

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	34

	
	23b
	Discuss any limitations of the evidence included in the review.
	39

	
	23c
	Discuss any limitations of the review processes used.
	39

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	39

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	5

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	5

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	18

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	2

	Competing interests
	26
	Declare any competing interests of review authors.
	2

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	2



From:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71
For more information, visit: http://www.prisma-statement.org/ 
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CTFPHC – Breast Cancer – Harms & Benefits
Final Strategy
2023 Jul 8

Ovid Multifile

Database: Embase Classic+Embase <1947 to 2023 July 07>, Ovid MEDLINE(R) ALL <1946 to July 06, 2023>, EBM Reviews - Cochrane Central Register of Controlled Trials <June 2023>
Search Strategy:
--------------------------------------------------------------------------------
1     exp Breast Neoplasms/ (1031502)
2     ((breast* or mamma or mammar*) adj3 (cancer* or carcinoid* or carcinoma* or carcinogen* or adenocarcinoma* or adeno-carcinoma* or malignan* or neoplasia* or neoplasm* or sarcoma* or tumour* or tumor*)).tw,kw,kf. (1093944)
3     exp Carcinoma, Intraductal, Noninfiltrating/ (13607)
4     intraductal carcinoma*.tw,kw,kf. (3402)
5     (ductal carcinoma in situ or DCIS).tw,kw,kf. (26073)
6     or/1-5 [BREAST CANCER] (1309330)
7     exp Breast Neoplasms/di, pc (142043)
8     exp Mass Screening/ (464018)
9     screen*.tw,kw,kf. (2475388)
10     "Early Detection of Cancer"/ (51154)
11     ((early or earlier or earliest) adj3 (detect* or diagnos* or identif* or recogni*)).tw,kw,kf. (857194)
12     exp Breast Neoplasms/dg [diagnostic imaging] (28712)
13     exp Mammography/ (103519)
14     (mammograph* or mammogram*).tw,kw,kf. (90372)
15     exp Magnetic Resonance Imaging/ (1784668)
16     (fMRI or fMRIs or MRI or MRIs or NMRI or NMRIs or MR imaging or NMR imaging or magnetic resonance imag* or magnetic resonance tomograph* or MR tomograph*).tw,kw,kf. (1437177)
17     (chemical shift imaging or proton spin tomograph* or zeugmatograph*).tw,kw,kf. (2731)
18     (ultrasound* or ultrason* or echograph* or echotomograph* or echo-tomograph* or sonograph*).tw,kw,kf. (1304950)
19     (echomammogra* or echo-mammogra*).tw,kw,kf. (95)
20     Imaging, Three-Dimensional/ (183178)
21     ((3D or "3-D") adj3 imag*).tw,kw,kf. (70567)
22     (("3" or three) adj dimension* adj3 imag*).tw,kw,kf. (46838)
23     tomosynthes*.tw,kw,kf. (5567)
24     or/7-23 [SCREENING] (6686083)
25     6 and 24 [BREAST CANCER SCREENING] (327407)
26     exp Infant/ not (exp Adult/ and exp Infant/) (1984574)
27     exp Child/ not (exp Adult/ and exp Child/) (4012787)
28     Adolescent/ not (exp Adult/ and Adolescent/) (1432274)
29     or/26-28 (5072306)
30     25 not 29 [CHILD-ONLY REMOVED] (325404)
31     exp Animals/ not (exp Animals/ and Humans/) (17644214)
32     30 not 31 [ANIMAL-ONLY REMOVED] (272302)
33     (comment or editorial or news or newspaper article).pt. (2472356)
34     (letter not (letter and randomized controlled trial)).pt. (2543284)
35     32 not (33 or 34) [OPINION PIECES REMOVED] (257499)
36     (Case Reports not (Case Reports and Randomized Controlled Trial)).pt. (2343931)
37     (case adj (series or study or studies or report or reports)).ti. (955591)
38     35 not (36 or 37) [CASE STUDIES/SERIES REMOVED] (243638)
39     limit 38 to yr="2014-current" (114748)
40     (controlled clinical trial or randomized controlled trial or pragmatic clinical trial).pt. (687633)
41     clinical trials as topic.sh. (238023)
42     (randomi#ed or randomly or RCT$1 or placebo*).tw. (4183310)
43     ((singl* or doubl* or trebl* or tripl*) adj (mask* or blind* or dumm*)).tw. (806676)
44     trial.ti. (1110226)
45     or/40-44 (4818073)
46     39 and 45 [RCTs] (10185)
47     controlled clinical trial.pt. (95362)
48     Controlled Clinical Trial/ or Controlled Clinical Trials as Topic/ (600612)
49     (control* adj2 trial).tw,kw,kf. (1180360)
50     Non-Randomized Controlled Trials as Topic/ (14974)
51     (nonrandom* or non-random* or quasi-random* or quasi-experiment*).tw,kw,kf. (186551)
52     (nRCT or non-RCT).tw,kw,kf. (1327)
53     Controlled Before-After Studies/ (252993)
54     (control* adj3 ("before and after" or "before after")).tw,kw,kf. (14017)
55     Interrupted Time Series Analysis/ (246419)
56     time series.tw,kw,kf. (100272)
57     (pre- adj5 post-).tw,kw,kf. (408710)
58     ((pretest adj5 posttest) or (pre-test adj5 post-test)).tw,kw,kf. (39051)
59     Historically Controlled Study/ (263364)
60     (control* adj2 study).tw,kw,kf. (1072731)
61     Control Groups/ (126139)
62     (control* adj2 group?).tw,kw,kf. (1818179)
63     trial.ti. (1110226)
64     or/47-63 (4979231)
65     39 and 64 [nRCTs] (11142)
66     exp Cohort Studies/ (3738436)
67     cohort?.tw,kw,kf. (2424497)
68     Retrospective Studies/ (2360506)
69     (longitudinal or prospective or retrospective).tw,kw,kf. (4620303)
70     ((followup or follow-up) adj (study or studies)).tw,kw,kf. (151254)
71     Observational study.pt. (143681)
72     (observation$2 adj (study or studies)).tw,kw,kf. (441671)
73     ((population or population-based) adj (study or studies or analys#s)).tw,kw,kf. (60358)
74     ((multidimensional or multi-dimensional) adj (study or studies)).tw,kw,kf. (354)
75     Comparative Study.pt. (1912764)
76     ((comparative or comparison) adj (study or studies)).tw,kw,kf. (360187)
77     exp Case-Control Studies/ (1677569)
78     ((case-control* or case-based or case-comparison or case-compeer or case-referrent or case-referent) adj3 (study or studies)).tw,kw,kf. (337507)
79     Multicenter Study.pt. (335633)
80     ((multicenter or multi-center or multicentre or multi-centre) adj (study or studies)).tw,kw,kf. (229129)
81     or/66-80 (10499257)
82     39 and 81 [OBSERVATIONAL STUDIES] (39698)
83     46 or 65 or 82 [RCTs, nRCTs, OBSERVATIONAL STUDIES, 2014-PRESENT] (47568)
84     exp Mass Screening/ae [Adverse Effects] (1118)
85     exp Mass Screening/mo [Mortality] (85)
86     "Early Detection of Cancer"/ae [Adverse Effects] (361)
87     "Early Detection of Cancer"/mo [Mortality] (99)
88     exp Mammography/ae [Adverse Effects] (965)
89     exp Mammography/mo [Mortality] (26)
90     exp Diagnostic Errors/ (256455)
91     exp Neoplasms, Radiation-Induced/ (22415)
92     Mortality/ (1016691)
93     ((avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*) adj5 (death* or fatal* or morbidit* or mortalit*)).tw,kw,kf. (748202)
94     ((avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*) adj5 (advanced stage? or (advanc* adj3 cancer?) or biopsy or biopsies or chemotherap* or chemo-therap* or disfigur* or exacerbat* or incidental finding? or progress* stage? or progression* or late? stage? or stage? III or stage? 3 or stage? IV or stage? 4)).tw,kw,kf. (282238)
95     ((avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*) adj5 (adverse* or harm* or impair* or injur* or invasiv* or side-effect* or sideeffect* or undesirabl* or un-desirabl*)).tw,kw,kf. (718080)
96     ((avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*) adj5 (alarm* or anxiet* or anxious* or distress* or emotion* or feeling* or psycholog* or uncertain* or un-certain*)).tw,kw,kf. (242773)
97     (misdiagnos* or mis-diagnos* or misdetect* or mis-detect* or misidentif* or mis-identif*).tw,kw,kf. (124301)
98     (miss$3 adj3 (detect* or diagnos* or identif*)).tw,kw,kf. (34711)
99     ((undetected or un-detected or ("not" adj3 detect*) or undiagnos* or un-diagnos* or ("not" adj3 diagnos*) or unidentif* or un-identif* or ("not" adj3 identif*)) adj3 (cancer* or carcinoid* or carcinoma* or carcinogen* or adenocarcinoma* or adeno-carcinoma* or lump or lumps or malignan* or neoplasia* or neoplasm* or sarcoma* or tumour* or tumor*)).tw,kw,kf. (21197)
100     (overdiagnos* or over diagnos*).tw,kw,kf. (17948)
101     (false adj (negative* or positive*)).tw,kw,kf. (223512)
102     ((error* or false$2 or wrong$3) adj3 (alarm* or detect* or diagnos*)).tw,kw,kf. (71561)
103     exp Medical Overuse/ (23414)
104     overtreat*.tw,kw,kf. (17805)
105     ((medical or health service? or procedur* or therap* or treatment*) adj3 (overuse? or overusing or overutilis* or overutiliz*)).tw,kw,kf. (2405)
106     ((inappropriate* or unnecessar*) adj3 (followup or follow-up or health care or healthcare or procedur* or therap* or treatment*)).tw,kw,kf. (44277)
107     (inappropriate* or unnecessar* or safe or adverse or adversely or undesirabl* or un-desirabl* or unintend* or un-intend* or unintent* or un-intent* or unsafe* or un-safe* or unwanted or un-wanted or harm* or injurious* or risk or risks or side-effect* or sideeffect* or reaction* or complication*).ti,kw,kf. (3614192)
108     ((adverse* or undesirabl* or un-desirabl* or unintend* or un-intend* or unintent* or un-intent* or unwanted or un-wanted or harm* or toxic or injurious* or serious* or fatal) adj5 (affect or affected or affecting or affects or consequence* or effect* or react or reacts or reacted or reacting or reaction* or side-effect* or sideeffect* or event* or outcome* or incident*)).tw,kw,kf. (2394363)
109     ((adverse* or inappropriat* or unnecessar* or undesirabl* or un-desirabl* or unintend* or un-intend* or unintent* or un-intent* or unwanted or un-wanted or injurious* or serious*) adj5 (alarm* or anxiet* or anxious* or distress* or emotion* or feeling* or psycholog* or uncertain* or un-certain*)).tw,kw,kf. (34213)
110     exp Neoplasm Metastasis/ and (avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*).ti. (16969)
111     (benefit* or beneficial*).ti,kw,kf. (244174)
112     or/84-111 [BENEFITS/HARMS] (8596924)
113     83 and 112 [nRCTs, OBSERVATIONAL STUDIES, 2014-PRESENT - BENEFITS AND HARMS] (15099)
114     113 use medall [MEDLINE RECORDS] (5656)
115     exp breast cancer/ (942993)
116     ((breast* or mamma or mammar*) adj3 (cancer* or carcinoid* or carcinoma* or carcinogen* or adenocarcinoma* or adeno-carcinoma* or malignan* or neoplasia* or neoplasm* or sarcoma* or tumour* or tumor*)).ti,kw,kf. (753136)
117     intraductal carcinoma*.ti,kw,kf. (1516)
118     (ductal carcinoma in situ or DCIS).ti,kw,kf. (10454)
119     or/115-118 [BREAST CANCER] (1108734)
120     exp breast cancer/di, pc [diagnosis, prevention] (123365)
121     mass screening/ or cancer screening/ (311545)
122     screen*.ti,kw,kf. (621693)
123     early cancer diagnosis/ (13353)
124     ((early or earlier or earliest) adj3 (detect* or diagnos* or identif* or recogni*)).ti,kw,kf. (116845)
125     exp mammography/ (103519)
126     (mammograph* or mammogram*).ti,kw,kf. (46531)
127     breast magnetic resonance imaging/ (614)
128     (fMRI or fMRIs or MRI or MRIs or NMRI or NMRIs or MR imaging or NMR imaging or magnetic resonance imag* or magnetic resonance tomograph* or MR tomograph*).ti,kw,kf. (630153)
129     (chemical shift imaging or proton spin tomograph* or zeugmatograph*).ti,kw,kf. (1194)
130     (ultrasound* or ultrason* or echograph* or echotomograph* or echo-tomograph* or sonograph*).ti,kw,kf. (603624)
131     (echomammogra* or echo-mammogra*).ti,kw,kf. (73)
132     three-dimensional imaging/ (197470)
133     ((3D or "3-D") adj3 imag*).ti,kw,kf. (14230)
134     (("3" or three) adj dimension* adj3 imag*).ti,kw,kf. (13339)
135     tomosynthes*.ti,kw,kf. (4357)
136     or/120-135 [SCREENING] (2375020)
137     119 and 136 [BREAST CANCER SCREENING] (204028)
138     male/ not female/ (6570826)
139     137 not 138 [MALE-ONLY REMOVED] (201333)
140     exp adolescent/ not exp adult/ (1432463)
141     exp child/ not exp adult/ (4012787)
142     or/140-141 (4551929)
143     139 not 142 [CHILD-ONLY REMOVED] (200552)
144     (exp animal/ or exp animal experimentation/ or exp animal model/ or exp animal experiment/ or nonhuman/ or exp vertebrate/) not (exp human/ or exp human experimentation/ or exp human experiment/) (13235119)
145     143 not 144 [ANIMAL-ONLY REMOVED] (197599)
146     editorial.pt. or (letter.pt. not randomized controlled trial/) (3978550)
147     conference abstract.pt. (4813001)
148     145 not (146 or 147) [OPINION PIECES, CONFERENCE ABSTRACTS REMOVED] (175534)
149     (case report/ or exp case study/) not randomized controlled trial/ (5444300)
150     (case adj (series or study or studies or report or reports)).ti. (955591)
151     148 not (149 or 150) [CASE STUDIES/SERIES REMOVED] (160868)
152     limit 151 to yr="2014-current" [DATE LIMITS APPLICABLE TO OBSERVATIONAL STUDY SEARCH] (67507)
153     exp randomized controlled trial/ or controlled clinical trial/ (1716372)
154     clinical trial/ (1656994)
155     exp "controlled clinical trial (topic)"/ (274165)
156     (randomi#ed or randomi#ation? or randomly or RCT? or placebo*).ti,kw,kf. (1511469)
157     ((singl* or doubl* or trebl* or tripl*) adj (mask* or blind* or dumm*)).ti,kw,kf. (323173)
158     trial.ti. (1110226)
159     or/153-158 (4044688)
160     152 and 159 [RCTs] (5131)
161     controlled clinical trial/ (582481)
162     "controlled clinical trial (topic)"/ (14151)
163     (control* adj2 trial).ti,kw,kf. (875614)
164     (nonrandom* or non-random* or quasi-random* or quasi-experiment*).ti,kw,kf. (25241)
165     (nRCT or non-RCT).ti,kw,kf. (23)
166     (control* adj3 ("before and after" or "before after")).ti,kw,kf. (872)
167     time series analysis/ (38799)
168     time series.ti,kw,kf. (26963)
169     pretest posttest control group design/ (707)
170     (pre- adj5 post-).ti,kw,kf. (19926)
171     ((pretest adj5 posttest) or (pre-test adj5 post-test)).ti,kw,kf. (7574)
172     controlled study/ (10136653)
173     (control* adj2 study).ti,kw,kf. (688045)
174     control group/ (130398)
175     (control* adj2 group?).ti,kw,kf. (27359)
176     trial.ti. (1110226)
177     or/155-170 (4151332)
178     152 and 177 [nRCTs] (5316)
179     cohort analysis/ (1389236)
180     cohort?.ti,kw,kf. (472993)
181     retrospective study/ (2627466)
182     longitudinal study/ (363170)
183     prospective study/ (1559366)
184     (longitudinal or prospective or retrospective).ti,kw,kf. (1067953)
185     follow up/ (2132289)
186     ((followup or follow-up) adj (study or studies)).ti,kw,kf. (62193)
187     observational study/ (480181)
188     (observation$2 adj (study or studies)).ti,kw,kf. (102330)
189     population research/ (134718)
190     ((population or population-based) adj (study or studies or analys#s)).ti,kw,kf. (22545)
191     ((multidimensional or multi-dimensional) adj (study or studies)).ti,kw,kf. (139)
192     exp comparative study/ (3627289)
193     ((comparative or comparison) adj (study or studies)).ti,kw,kf. (223839)
194     exp case control study/ (1677569)
195     ((case-control* or case-based or case-comparison or case-compeer or case-referrent or case-referent) adj3 (study or studies)).ti,kw,kf. (107167)
196     major clinical study/ (5118942)
197     multicenter study/ (725450)
198     ((multicenter or multi-center or multicentre or multi-centre) adj (study or studies)).ti,kw,kf. (127846)
199     or/179-198 (13854212)
200     152 and 199 [OBSERVATIONAL STUDIES] (32240)
201     160 or 178 or 200 [RCTs, nRCTs, OBSERVATIONAL STUDIES, 2014-PRESENT] (34489)
202     mass screening/ae [adverse drug reaction] (971)
203     exp mammography/ae [adverse drug reaction] (965)
204     exp diagnostic error/ (256455)
205     mortality/ (1016691)
206     cancer mortality/ (108053)
207     exp radiation induced neoplasm/ (22415)
208     ((avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*) adj5 (death* or fatal* or morbidit* or mortalit*)).ti,kw,kf. (51730)
209     ((avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*) adj5 (advanced stage? or (advanc* adj3 cancer?) or biopsy or biopsies or chemotherap* or chemo-therap* or disfigur* or exacerbat* or incidental finding? or progress* stage? or progression* or late? stage? or stage? III or stage? 3 or stage? IV or stage? 4)).ti,kw,kf. (24097)
210     ((avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*) adj5 (adverse* or harm* or impair* or injur* or invasiv* or side-effect* or sideeffect* or undesirabl* or un-desirabl*)).ti,kw,kf. (89663)
211     ((avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*) adj5 (alarm* or anxiet* or anxious* or distress* or emotion* or feeling* or psycholog* or uncertain* or un-certain*)).ti,kw,kf. (22890)
212     (misdiagnos* or mis-diagnos* or misdetect* or mis-detect* or misidentif* or mis-identif*).ti,kw,kf. (18034)
213     (miss$3 adj3 (detect* or diagnos* or identif*)).ti,kw,kf. (4039)
214     ((undetected or un-detected or ("not" adj3 detect*) or undiagnos* or un-diagnos* or ("not" adj3 diagnos*) or unidentif* or un-identif* or ("not" adj3 identif*)) adj3 (cancer* or carcinoid* or carcinoma* or carcinogen* or adenocarcinoma* or adeno-carcinoma* or lump or lumps or malignan* or neoplasia* or neoplasm* or sarcoma* or tumour* or tumor*)).ti,kw,kf. (1185)
215     (overdiagnos* or over diagnos*).ti,kw,kf. (4106)
216     (false adj (negative* or positive*)).ti,kw,kf. (21412)
217     ((error* or false$2 or wrong$3) adj3 (alarm* or detect* or diagnos*)).ti,kw,kf. (13968)
218     exp medical overuse/ (23414)
219     overtreat*.ti,kw,kf. (2587)
220     ((medical or health service? or procedur* or therap* or treatment*) adj3 (overuse? or overusing or overutilis* or overutiliz*)).ti,kw,kf. (815)
221     ((inappropriate* or unnecessar*) adj3 (followup or follow-up or health care or healthcare or procedur* or therap* or treatment*)).ti,kw,kf. (2472)
222     (inappropriate* or unnecessar* or safe or adverse or adversely or undesirabl* or un-desirabl* or unintend* or un-intend* or unintent* or un-intent* or unsafe* or un-safe* or unwanted or un-wanted or harm* or injurious* or risk or risks or side-effect* or sideeffect* or reaction* or complication*).ti,kw,kf. (3614192)
223     ((adverse* or undesirabl* or un-desirabl* or unintend* or un-intend* or unintent* or un-intent* or unwanted or un-wanted or harm* or toxic or injurious* or serious* or fatal) adj5 (affect or affected or affecting or affects or consequence* or effect* or react or reacts or reacted or reacting or reaction* or side-effect* or sideeffect* or event* or outcome* or incident*)).ti,kw,kf. (300180)
224     ((adverse* or inappropriat* or unnecessar* or undesirabl* or un-desirabl* or unintend* or un-intend* or unintent* or un-intent* or unwanted or un-wanted or injurious* or serious*) adj5 (alarm* or anxiet* or anxious* or distress* or emotion* or feeling* or psycholog* or uncertain* or un-certain*)).ti,kw,kf. (3394)
225     exp metastasis/ and (avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*).ti. (16969)
226     (benefit* or beneficial*).ti,kw,kf. (244174)
227     or/202-226 [BENEFITS/HARMS] (5283049)
228     201 and 227 [RCTs, nRCTs, OBSERVATIONAL STUDIES, 2014-PRESENT - BENEFITS AND HARMS] (7917)
229     228 use emczd [EMBASE RECORDS] (5434)
230     exp Breast Neoplasms/ (1031502)
231     ((breast* or mamma or mammar*) adj3 (cancer* or carcinoid* or carcinoma* or carcinogen* or adenocarcinoma* or adeno-carcinoma* or malignan* or neoplasia* or neoplasm* or sarcoma* or tumour* or tumor*)).ti,ab,kw. (1079601)
232     exp Carcinoma, Intraductal, Noninfiltrating/ (13607)
233     intraductal carcinoma*.ti,ab,kw. (3376)
234     (ductal carcinoma in situ or DCIS).ti,ab,kw. (26006)
235     or/230-234 [BREAST CANCER] (1303998)
236     exp Breast Neoplasms/di, pc (142043)
237     exp Mass Screening/ (464018)
238     screen*.ti,ab,kw. (2457803)
239     "Early Detection of Cancer"/ (51154)
240     ((early or earlier or earliest) adj3 (detect* or diagnos* or identif* or recogni*)).ti,ab,kw. (849461)
241     exp Breast Neoplasms/dg [diagnostic imaging] (28712)
242     exp Mammography/ (103519)
243     (mammograph* or mammogram*).ti,ab,kw. (90191)
244     exp Magnetic Resonance Imaging/ (1784668)
245     (fMRI or fMRIs or MRI or MRIs or NMRI or NMRIs or MR imaging or NMR imaging or magnetic resonance imag* or magnetic resonance tomograph* or MR tomograph*).ti,ab,kw. (1421280)
246     (chemical shift imaging or proton spin tomograph* or zeugmatograph*).ti,ab,kw. (2696)
247     (ultrasound* or ultrason* or echograph* or echotomograph* or echo-tomograph* or sonograph*).ti,ab,kw. (1295110)
248     (echomammogra* or echo-mammogra*).ti,ab,kw. (95)
249     Imaging, Three-Dimensional/ (183178)
250     ((3D or "3-D") adj3 imag*).ti,ab,kw. (68464)
251     (("3" or three) adj dimension* adj3 imag*).ti,ab,kw. (44442)
252     tomosynthes*.ti,ab,kw. (5513)
253     or/236-252 [SCREENING] (6654665)
254     235 and 253 [BREAST CANCER SCREENING] (325365)
255     exp Infant/ not (exp Adult/ and exp Infant/) (1984574)
256     exp Child/ not (exp Adult/ and exp Child/) (4012787)
257     Adolescent/ not (exp Adult/ and Adolescent/) (1432274)
258     or/255-257 (5072306)
259     254 not 258 [CHILD-ONLY REMOVED] (323374)
260     conference proceeding.pt. (222693)
261     259 not 260 [CONFERENCE ABSTRACTS REMOVED] (322140)
262     limit 261 to yr="2014-current" (148543)
263     exp Mass Screening/ae [Adverse Effects] (1118)
264     exp Mass Screening/mo [Mortality] (85)
265     "Early Detection of Cancer"/ae [Adverse Effects] (361)
266     "Early Detection of Cancer"/mo [Mortality] (99)
267     exp Mammography/ae [Adverse Effects] (965)
268     exp Mammography/mo [Mortality] (26)
269     exp Diagnostic Errors/ (256455)
270     exp Neoplasms, Radiation-Induced/ (22415)
271     Mortality/ (1016691)
272     ((avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*) adj5 (death* or fatal* or morbidit* or mortalit*)).ti,ab,kw. (747649)
273     ((avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*) adj5 (advanced stage? or (advanc* adj3 cancer?) or biopsy or biopsies or chemotherap* or chemo-therap* or disfigur* or exacerbat* or incidental finding? or progress* stage? or progression* or late? stage? or stage? III or stage? 3 or stage? IV or stage? 4)).ti,ab,kw. (282054)
274     ((avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*) adj5 (adverse* or harm* or impair* or injur* or invasiv* or side-effect* or sideeffect* or undesirabl* or un-desirabl*)).ti,ab,kw. (712155)
275     ((avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*) adj5 (alarm* or anxiet* or anxious* or distress* or emotion* or feeling* or psycholog* or uncertain* or un-certain*)).ti,ab,kw. (242462)
276     (misdiagnos* or mis-diagnos* or misdetect* or mis-detect* or misidentif* or mis-identif*).ti,ab,kw. (124214)
277     (miss$3 adj3 (detect* or diagnos* or identif*)).ti,ab,kw. (34526)
278     ((undetected or un-detected or ("not" adj3 detect*) or undiagnos* or un-diagnos* or ("not" adj3 diagnos*) or unidentif* or un-identif* or ("not" adj3 identif*)) adj3 (cancer* or carcinoid* or carcinoma* or carcinogen* or adenocarcinoma* or adeno-carcinoma* or lump or lumps or malignan* or neoplasia* or neoplasm* or sarcoma* or tumour* or tumor*)).ti,ab,kw. (21184)
279     (overdiagnos* or over diagnos*).ti,ab,kw. (17939)
280     (false adj (negative* or positive*)).ti,ab,kw. (222230)
281     ((error* or false$2 or wrong$3) adj3 (alarm* or detect* or diagnos*)).ti,ab,kw. (69859)
282     exp Medical Overuse/ (23414)
283     overtreat*.tw,kw,kf. (17805)
284     ((medical or health service? or procedur* or therap* or treatment*) adj3 (overuse? or overusing or overutilis* or overutiliz*)).ti,ab,kw. (2132)
285     ((inappropriate* or unnecessar*) adj3 (followup or follow-up or health care or healthcare or procedur* or therap* or treatment*)).ti,ab,kw. (44061)
286     (inappropriate* or unnecessar* or safe or adverse or adversely or undesirabl* or un-desirabl* or unintend* or un-intend* or unintent* or un-intent* or unsafe* or un-safe* or unwanted or un-wanted or harm* or injurious* or risk or risks or side-effect* or sideeffect* or reaction* or complication*).ti. (2809297)
287     ((adverse* or undesirabl* or un-desirabl* or unintend* or un-intend* or unintent* or un-intent* or unwanted or un-wanted or harm* or toxic or injurious* or serious* or fatal) adj5 (affect or affected or affecting or affects or consequence* or effect* or react or reacts or reacted or reacting or reaction* or side-effect* or sideeffect* or event* or outcome* or incident*)).ti,ab,kw. (2352653)
288     ((adverse* or inappropriat* or unnecessar* or undesirabl* or un-desirabl* or unintend* or un-intend* or unintent* or un-intent* or unwanted or un-wanted or injurious* or serious*) adj5 (alarm* or anxiet* or anxious* or distress* or emotion* or feeling* or psycholog* or uncertain* or un-certain*)).ti,ab,kw. (34102)
289     exp Neoplasm Metastasis/ and (avoid* or declin* or decreas* or lessen* or lower* or prevent* or reduc*).ti. (16969)
290     (benefit* or beneficial*).ti,kw,kf. (244174)
291     or/263-290 [BENEFITS/HARMS] (7968699)
292     262 and 291 [BREAST CANCER SCREENING - BENEFITS/HARMS - 2014-PRESENT] (33482)
293     292 use cctr [CENTRAL RECORDS] (973)
294     114 or 229 or 293 [ALL DATABASES] (12063)
295     limit 294 to yr="2020-current" (5322)
296     remove duplicates from 295 (4277)
297     limit 294 to yr="2016-2019" (4658)
298     remove duplicates from 297 (3772)
299     294 not (295 or 297) (2083)
300     remove duplicates from 299 (1684)
301     296 or 298 or 300 [TOTAL UNIQUE RECORDS] (9733)
302     301 use medall [MEDLINE UNIQUE RECORDS] (5635)
303     301 use emczd [EMBASE UNIQUE REORDS] (3503)
304     301 use cctr [CENTRAL UNIQUE REORDS] (595)

***************************
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Search submission: This section to be filled in by the searcher
Searcher: Becky Skidmore	Email:	becky.skidmore.rls@gmail.com  
Date submitted:	2023 Jul 5	Date requested by: 2023 Jul 7	
	1. Systematic Review Title

	



Screening for breast cancer: An evidence review to inform the update the Canadian Task Force on Preventive Health Care guideline


	2. This search strategy is …




	X
	My PRIMARY (core) database strategy — First time submitting a strategy for search question and database

	
	My PRIMARY (core) strategy — Follow-up review NOT the first time submitting a strategy for search question and database. If this is a response to peer review, itemize the changes made to the review suggestions

	
	SECONDARY search strategy— First time submitting a strategy for search question and database 

	
	SECONDARY search strategy — NOT the first time submitting a strategy for search question and database. If
this is a response to peer review, itemize the changes made to the review suggestions 




	3. Database (e.g., MEDLINE, CINAHL)                                                                                                      [mandatory]



	MEDLINE



	4. Interface (e.g., Ovid, EbscoHost…)                                                                                                         [mandatory]



	Ovid



	5. Research Question (Describe the purpose of the search)	          [mandatory]




This evidence review aims to address the following three key questions (KQs):

1. a) What are the benefits and harms of different mammography-based screening strategies compared to no screening in adults greater than 40 years of age and not at high risk for breast cancer?

b) Do the benefits and harms differ by population characteristics and risk markers (e.g., age, breast density, race/ethnicity, family history)?

2. a) What are the comparative benefits and harms of different mammography-based breast cancer screening strategies in adults greater than 40 years of age and not at high risk for breast cancer? 

b) Do the comparative benefits and harms differ by population characteristics and risk markers (e.g., age, breast density, race/ethnicity, family history)?

3. How do patients weigh the benefits and harms of breast cancer screening?


	6. PICO Format  Outline the PICOs for your question — i.e., Patient, Intervention, Comparison, Outcome, and Study Design — as applicable




	P
	Adults with female sex-specific breast tissue aged ≥40 years of age and not at high-risk for breast cancer  
 
Specific populations (using within and between-study data where able):
· Age (40-44 years, 45-49 years, 50-69 years, 70-74 years, 75 and older) 
· Ethnicity, especially Indigenous and Black populations 
· Socioeconomic status 
· Geographical location (rural vs. urban settings) 
· Breast density (i.e., extremely [e.g., BIRADS category D] vs not extremely dense breasts; other comparisons.

	I / Exposure
	Adults with female sex-specific breast tissue aged ≥40 years of age and not at high-risk for breast cancer  
 
Specific populations (using within and between-study data where able):
· Age (40-44 years, 45-49 years, 50-69 years, 70-74 years, 75 and older) 
· Ethnicity, especially Indigenous and Black populations 
· Socioeconomic status 
· Geographical location (rural vs. urban settings) 
· Breast density (i.e., extremely [e.g., BIRADS category D] vs not extremely dense breasts; other comparisons.

	C
	

	O
	Benefits (reductions)
1. Breast cancer mortality 
2. All-cause mortality 
3. Advanced-stage disease (stage III/IV) (including one of (hierarchy): stage III + IV disease; size ≥50 mm, 4+ positive lymph nodes)
4. Stage II or higher (including one of (hierarchy): Stage II+, size ≥20 mm, 1+ positive lymph node)
5. Treatment-related morbidity (i.e. invasiveness of treatment e.g., less invasive surgeries, need for  chemotherapy [early vs. advanced disease])
6. Breast cancer morbidity (e.g.,  adverse effects of treatment, physical/functional impairment) 
7. Detection of invasive cancer

Harms (7-14 are proportions/# with 1+)
8. Overdiagnosesc 
9. Detection of DCIS (cumulative) 
10. False-positive screens (single round)
11. False-positive screens (cumulative over multiple rounds)
12. Biopsies on false-positivesd (single round
13. Biopsies on false positives (cumulative over multiple rounds) 
14. Interval cancers (includes FNs and clinically detected CAs before next screen or time equivalent)
15. False negatives 
16. Incidental findings (if using MRI or ultrasound)


	S
	All outcomes
1. Randomized controlled trials, including cluster 
2. Non/quasi-randomized controlled trials 
3. Prospective or retrospective observational studies of large screening cohorts with a concurrent control group (including controlled before-after studies) (i.e., all having exposure data at the individual level and linked with outcomes)
4. If reporting data specific to key demographic groups (i.e., 40-49 and/or 70+ years, race/ethnicity group): ecological/population-based (e.g., exposure data not at participant level, over multiple years), time trend/series and before-after studies 




	7. Inclusion Criteria (List criteria such as age groups, study designs, etc., to be included) [optional]
8. 

This search strategy is …




2014 – present

	9. Exclusion Criteria (List criteria such as study designs, date limits, etc., to be excluded) [optional]





	10. Was a search filter applied?    Yes
In-h





If YES, which one(s) (e.g., Cochrane RCT filter, PubMed Clinical Queries filter)? Provide the source if this is a published filter. [mandatory if YES to previous question — textbox]
Cochrane HSSS, 2008 – sensitivity and specificity-maximizing version with slight adjustments
Other design filters derived from CADTH’s

	11. Notes or comments you feel would be useful for the peer reviewer                 [optional]




Limited time available for this review so important to contain volume where possible. We are including accepted design filters and overlaying this with the outcomes/benefits/harms of interest. 
Team has noted they do not want male-only population removed.
Not interested in breast self-examination or physical examination unless included as part of mammography screening.

	12. Please copy and paste your search strategy here, exactly as run, including the number of hits per line. [mandatory]



Database: Ovid MEDLINE(R) ALL <1946 to July 03, 2023>
Search Strategy:
--------------------------------------------------------------------------------
1     exp Breast Neoplasms/ (341966)
2     ((breast* or mamma or mammar*) adj3 (cancer* or carcinoid* or carcinoma* or carcinogen* or adenocarcinoma* or adeno-carcinoma* or malignan* or neoplasia* or neoplasm* or sarcoma* or tumour* or tumor*)).tw,kw,kf. (424125)
3     exp Carcinoma, Intraductal, Noninfiltrating/ (11207)
4     intraductal carcinoma*.tw,kw,kf. (1194)
5     (ductal carcinoma in situ or DCIS).tw,kw,kf. (9201)
6     or/1-5 [BREAST CANCER] (488694)
7     exp Breast Neoplasms/di, pc (52815)
8     exp Mass Screening/ (143920)
9     screen*.tw,kw,kf. (972801)
10     "Early Detection of Cancer"/ (37565)
11     ((early or earlier or earliest) adj3 (detect* or diagnos* or identif* or recogni*)).tw,kw,kf. (333269)
12     exp Breast Neoplasms/dg [diagnostic imaging] (28678)
13     exp Mammography/ (33286)
14     (mammograph* or mammogram*).tw,kw,kf. (36841)
15     exp Magnetic Resonance Imaging/ (533234)
16     (fMRI or fMRIs or MRI or MRIs or NMRI or NMRIs or MR imaging or NMR imaging or magnetic resonance imag* or magnetic resonance tomograph* or MR tomograph*).tw,kw,kf. (543225)
17     (chemical shift imaging or proton spin tomograph* or zeugmatograph*).tw,kw,kf. (1175)
18     (ultrasound* or ultrason* or echograph* or echotomograph* or echo-tomograph* or sonograph*).tw,kw,kf. (498623)
19     (echomammogra* or echo-mammogra*).tw,kw,kf. (11)
20     Imaging, Three-Dimensional/ (81241)
21     ((3D or "3-D") adj3 imag*).tw,kw,kf. (28379)
22     (("3" or three) adj dimension* adj3 imag*).tw,kw,kf. (21005)
23     tomosynthes*.tw,kw,kf. (2309)
24     or/7-23 [SCREENING] (2536319)
25     6 and 24 [BREAST CANCER SCREENING] (122336)
26     exp Infant/ not (exp Adult/ and exp Infant/) (920674)
27     exp Child/ not (exp Adult/ and exp Child/) (1389724)
28     Adolescent/ not (exp Adult/ and Adolescent/) (685754)
29     or/26-28 (2138455)
30     25 not 29 [CHILD-ONLY REMOVED] (121693)
31     exp Animals/ not (exp Animals/ and Humans/) (5135938)
32     30 not 31 [ANIMAL-ONLY REMOVED] (120206)
33     (comment or editorial or news or newspaper article).pt. (1682535)
34     (letter not (letter and randomized controlled trial)).pt. (1215441)
35     32 not (33 or 34) [OPINION PIECES REMOVED] (112557)
36     Case Reports.pt. (2344054)
37     (case adj (series or study or studies or report or reports)).ti. (413284)
38     35 not (36 or 37) [CASE STUDIES/SERIES REMOVED] (102565)
39     limit 38 to yr="2014-current" (45629)
40     (controlled clinical trial or randomized controlled trial or pragmatic clinical trial).pt. (687391)
41     clinical trials as topic.sh. (201056)
42     (randomi#ed or randomly or RCT$1 or placebo*).tw. (1203771)
43     ((singl* or doubl* or trebl* or tripl*) adj (mask* or blind* or dumm*)).tw. (197998)
44     trial.ti. (288296)
45     or/40-44 (1610578)
46     39 and 45 [RCTs] (3124)
47     controlled clinical trial.pt. (95352)
48     Controlled Clinical Trial/ or Controlled Clinical Trials as Topic/ (100965)
49     (control* adj2 trial).tw,kw,kf. (211810)
50     Non-Randomized Controlled Trials as Topic/ (1062)
51     (nonrandom* or non-random* or quasi-random* or quasi-experiment*).tw,kw,kf. (73381)
52     (nRCT or non-RCT).tw,kw,kf. (526)
53     Controlled Before-After Studies/ (727)
54     (control* adj3 ("before and after" or "before after")).tw,kw,kf. (5290)
55     Interrupted Time Series Analysis/ (1857)
56     time series.tw,kw,kf. (45941)
57     (pre- adj5 post-).tw,kw,kf. (130195)
58     ((pretest adj5 posttest) or (pre-test adj5 post-test)).tw,kw,kf. (11719)
59     Historically Controlled Study/ (227)
60     (control* adj2 study).tw,kw,kf. (210670)
61     Control Groups/ (1970)
62     (control* adj2 group?).tw,kw,kf. (623533)
63     trial.ti. (288296)
64     or/47-63 (1385115)
65     39 and 64 [nRCTs] (3280)
66     exp Cohort Studies/ (2497201)
67     cohort?.tw,kw,kf. (859912)
68     Retrospective Studies/ (1128310)
69     (longitudinal or prospective or retrospective).tw,kw,kf. (1686220)
70     ((followup or follow-up) adj (study or studies)).tw,kw,kf. (58993)
71     Observational study.pt. (143540)
72     (observation$2 adj (study or studies)).tw,kw,kf. (164751)
73     ((population or population-based) adj (study or studies or analys#s)).tw,kw,kf. (27804)
74     ((multidimensional or multi-dimensional) adj (study or studies)).tw,kw,kf. (151)
75     Comparative Study.pt. (1912761)
76     ((comparative or comparison) adj (study or studies)).tw,kw,kf. (134460)
77     exp Case-Control Studies/ (1427076)
78     ((case-control* or case-based or case-comparison or case-compeer or case-referrent or case-referent) adj3 (study or studies)).tw,kw,kf. (141417)
79     Multicenter Study.pt. (335485)
80     ((multicenter or multi-center or multicentre or multi-centre) adj (study or studies)).tw,kw,kf. (55453)
81     or/66-80 (5424225)
82     39 and 81 [OBSERVATIONAL STUDIES] (16409)
83     46 or 65 or 82 [RCTs, nRCTs, OBSERVATIONAL STUDIES, 2014-PRESENT] (18655)
84     exp Mass Screening/ae [Adverse Effects] (928)
85     exp Mass Screening/mo [Mortality] (85)
86     "Early Detection of Cancer"/ae [Adverse Effects] (361)
87     "Early Detection of Cancer"/mo [Mortality] (99)
88     exp Mammography/ae [Adverse Effects] (737)
89     exp Mammography/mo [Mortality] (26)
90     exp Diagnostic Errors/ (122510)
91     exp Neoplasms, Radiation-Induced/ (19503)
92     Mortality/ (49412)
93     ((avoid* or declin* or decreas* or lessen* or lower* or reduc*) adj5 (death* or fatal* or morbidit* or mortalit*)).tw,kw,kf. (246706)
94     ((avoid* or declin* or decreas* or lessen* or lower* or reduc*) adj5 (advanced stage? or (advanc* adj3 cancer?) or biopsy or biopsies or chemotherap* or chemo-therap* or disfigur* or exacerbat* or incidental finding? or progress* stage? or progression* or late? stage? or stage? III or stage? 3 or stage? IV or stage? 4)).tw,kw,kf. (70395)
95     ((avoid* or declin* or decreas* or lessen* or lower* or reduc*) adj5 (adverse* or harm* or impair* or injur* or invasiv* or undesirabl*)).tw,kw,kf. (193250)
96     ((avoid* or declin* or decreas* or lessen* or lower* or reduc*) adj5 (alarm* or anxiet* or anxious* or distress* or emotion* or feeling* or psycholog* or uncertaint*)).tw,kw,kf. (82382)
97     (misdiagnos* or mis-diagnos* or misdetect* or mis-detection or misidentif* or mis-identif*).tw,kw,kf. (50432)
98     (miss$3 adj3 (detect* or diagnos* or identif*)).tw,kw,kf. (13278)
99     ((undetected or ("not" adj3 detect*) or undiagnos* or ("not" adj3 diagnos*) or unidentif* or ("not" adj3 identif*)) adj3 (cancer* or carcinoid* or carcinoma* or carcinogen* or adenocarcinoma* or adeno-carcinoma* or lump or lumps or malignan* or neoplasia* or neoplasm* or sarcoma* or tumour* or tumor*)).tw,kw,kf. (8200)
100     (overdiagnos* or over diagnos*).tw,kw,kf. (6837)
101     (false adj (negative* or positive*)).tw,kw,kf. (89775)
102     ((error* or false$2 or wrong$3) adj3 (alarm* or detect* or diagnos*)).tw,kw,kf. (28787)
103     exp Medical Overuse/ (14991)
104     overtreat*.tw,kw,kf. (6645)
105     ((medical or health service? or procedur* or therap* or treatment*) adj3 (overuse? or overusing or overutilis* or overutiliz*)).tw,kw,kf. (926)
106     ((inappropriate* or unnecessar*) adj3 (followup or follow-up or health care or healthcare or procedur* or therap* or treatment*)).tw,kw. (16431)
107     (inappropriate* or unnecessar* or safe or adverse or adversely or undesirabl* or unintend* or unintent* or unsafe* or unwanted or harm* or injurious* or risk or risks or reaction* or complication*).ti,kw,kf. (1398305)
108     ((adverse* or undesirabl* or unintend* or unintent* or unwanted or harm* or toxic or injurious* or serious* or fatal) adj5 (affect or affected or affecting or affects or consequence* or effect* or react or reacts or reacted or reacting or reaction* or event* or outcome* or incident*)).tw,kw,kf. (850371)
109     ((adverse* or inappropriat* or unnecessar* or undesirabl* or unintend* or unintent* or unwanted or injurious* or serious*) adj5 (alarm* or anxiet* or anxious* or distress* or emotion* or feeling* or psycholog* or uncertaint*)).tw,kw,kf. (12271)
110     (benefit* or beneficial*).ti,kw,kf. (95225)
111     or/84-110 [BENEFITS/HARMS] (2972927)
112     83 and 111 [nRCTs, OBSERVATIONAL STUDIES, 2014-PRESENT - BENEFITS AND HARMS] (5569)

***************************
Peer review assessment: this section to be filled in by the reviewer
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	Date of submission 
	Link
	Document name 
	KQ1 Decision
	Notes 
e.g., reason for exclusion,

	31-Jul-23
	https://www.mdpi.com/1718-7729/29/5/286
	Marrying Story with Science: The Impact of Outdated and Inconsistent Breast Cancer Screening Practices in Canada
	exclude
	case report

	31-Jul-23
	https://pubmed.ncbi.nlm.nih.gov/25274578/
	Pan-Canadian study of mammography screening and mortality from breast cancer
	include (duplicate)
	NA

	31-Jul-23
	https://pubmed.ncbi.nlm.nih.gov/34279132/
	Breast Density and Risk of Interval Cancers: The Effect of Annual Versus Biennial Screening Mammography Policies in Canada
	Exclude (not included in KQ2)
	ineligible comparator, comparing annual versus biennial screening (KQ2: Biased selection into study groups)

	31-Jul-23
	https://pubmed.ncbi.nlm.nih.gov/34134531/
	The Added Value of Supplemental Breast Ultrasound Screening for Women With Dense Breasts: A Single Center Canadian Experience
	Exclude (not included in KQ2)
	retrospective review of screening program in women with dense breasts, no comparator group (KQ2 not in excluded study list but within-person comparison of US vs DM)

	31-Jul-23
	https://pubmed.ncbi.nlm.nih.gov/26501844/
	Breast Tumor Prognostic Characteristics and Biennial vs Annual Mammography, Age, and Menopausal Status
	Exclude (included in KQ2)
	ineligible comparator (comparing annual vs biennial) 

	31-Jul-23
	pubmed.ncbi.nlm.nih.gov/34134531/
	The Added Value of Supplemental Breast Ultrasound Screening for Women With Dense Breasts: A Single Center Canadian Experience
	duplicate
	NA

	31-Jul-23
	https://pubmed.ncbi.nlm.nih.gov/35258677/
	Breast cancer screening in women with extremely dense breasts recommendations of the European Society of Breast Imaging (EUSOBI)
	exclude
	ineligible study design (not primary research)

	31-Jul-23
	https://pubmed.ncbi.nlm.nih.gov/34812692/
	The randomized trial of mammography screening that was not-A cautionary tale
	exclude
	ineligible study design, commentary

	31-Jul-23
	https://academic.oup.com/jbi/article/4/2/108/6555324?login=false
	The Fundamental Flaws of the CNBSS Trials: A Scientific Review 
	exclude
	ineligible study design, scientific review

	31-Jul-23
	academic.oup.com/jbi/article/4/2/135/6555326?login=false 
	Errors in Conduct of the CNBSS Trials of Breast Cancer Screening Observed by Research Personnel
	exclude
	investigation of CNBSS trials, ineligible study design

	31-Jul-23
	academic.oup.com/jbi/article/4/2/135/6555326?login=false
	Errors in Conduct of the CNBSS Trials of Breast Cancer Screening Observed by Research Personnel
	duplicate
	NA

	31-Jul-23
	https://pubmed.ncbi.nlm.nih.gov/22972810/
	Overdiagnosis in mammographic screening for breast cancer in Europe: a literature review
	exclude
	ineligible study design, literature review

	31-Jul-23
	https://pubmed.ncbi.nlm.nih.gov/12518005/#:~:text=A%20significant%2019%25%20reduction%20in,0.97%3B%20p%3D0.01)
	All-cause mortality among breast cancer patients in a screening trial: support for breast cancer mortality as an end point
	exclude
	Results from Tabar study on the Swedish Two-County study on all-cause mortality already included (Nystrom 2002, Tabar 1989)

	31-Jul-23
	https://www.mdpi.com/1718-7729/29Con/8/444
	The Impact of Organised Screening Programs on Breast Cancer Stage at Diagnosis for Canadian Women Aged 40–49 and 50–59
	New include
	

	31-Jul-23
	https://pubmed.ncbi.nlm.nih.gov/26676234/
	Clinical outcomes of modelling mammography screening strategies
	exclude
	ineligible comparator

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/29987612/
	The Impact of Screening Mammography on Treatment in Women Diagnosed with Breast Cancer
	exclude
	ineligible comparator

	1-Aug-23
	https://academic.oup.com/jbi/article/1/3/161/5553855
	Breast Cancer Screening: Beyond Mortality
	exclude
	ineligible study design

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/30411328/
	The incidence of fatal breast cancer measures the increased effectiveness of therapy in women participating in mammography screening
	exclude
	ineligible comparator

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/30411328/
	The incidence of fatal breast cancer measures the increased effectiveness of therapy in women participating in mammography screening
	duplicate
	NA

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/29267146/
	Obligate Overdiagnosis Due to Mammographic Screening: A Direct Estimate for U.S. Women
	exclude
	ineligible study design (overdiagnosis rates in the US, may be useful)

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/36048585/
	Addressing Misinformation About the Canadian Breast Screening Guidelines
	exclude
	ineligible study design (could be useful background)

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/8234686/
	A critical appraisal of the Canadian National Breast Cancer Screening Study
	exclude
	ineligible study design

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/7842421/
	The excess of patients with advanced breast cancer in young women screened with mammography in the Canadian National Breast Screening Study
	New include
	Quantitative evaluation of distribution of patients with BC with four or more positive lymph nodes in the CNBSS study, could provide additional info for CNBSS study for 40–49-year-olds. Percentages of patients with breast cancer who were at an advanced state at diagnosis in the NBSS and in previous randomized screening trials were compared.

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/8055437/
	Statistical power in breast cancer screening trials and mortality reduction among women 40-49 years of age with particular emphasis on the National Breast Screening Study of Canada
	exclude
	ineligible study design - commentary

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/8372753/
	The Canadian National Breast Screening Study: a Canadian critique
	exclude
	ineligible study design - commentary

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/8234686/
	A critical appraisal of the Canadian National Breast Cancer Screening Study
	duplicate
	 NA

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/8372752/
	The Canadian National Breast Screening Study: a critical review
	exclude
	ineligible study design - microsimulation model

	1-Aug-23
	https://europepmc.org/article/med/32058543
	The Value of All-Cause Mortality as a Metric for Assessing Breast Cancer Screening
	exclude
	 ineligible study design

	1-Aug-23
	https://academic.oup.com/jbi/article/4/2/105/6539318
	Randomized Controlled Mammography Screening Trials Revisited 
	exclude
	ineligible study design - letter to the editor

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/32602400/
	Women's Acceptance of Overdetection in Breast Cancer Screening: Can We Assess Harm-Benefit Tradeoffs?
	exclude
	ineligible study design, commentary

	1-Aug-23
	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9221595/
	How Did CNBSS Influence Guidelines for So Long and What Can That Teach Us?
	exclude
	ineligible study design, commentary

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/20882563/
	Effectiveness of population-based service screening with mammography for women ages 40 to 49 years: evaluation of the Swedish Mammography Screening in Young Women (SCRY) cohort
	exclude
	ineligible comparator, compared invited and attended screening

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/25413699/
	Insights from the breast cancer screening trials: how screening affects the natural history of breast cancer and implications for evaluating service screening programs
	exclude
	 ineligible study design - systematic review (could use for advanced breast cancer outcomes)

	1-Aug-23
	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6406216/?fbclid=IwAR08LiKJCIGMmkDngQFx92zloaOr2MzRJjt7us5h2CKdAfjny3vIkkVbKbo
	Molecular breast imaging detected invasive lobular carcinoma in dense breasts: A case report
	exclude
	ineligible study design - case report

	1-Aug-23
	https://www.facingourrisk.org/uploads/assets/press_releases/nccn-newptgls-bcscreen-final-embargoed-62e1b7f6876c1.pdf?fbclid=IwAR38bvw_1aeFfx16QRMcF9OOVxSvO6j18q7Hmi1rxXmAy-yF1KSFlpNuvq

	NCCN Publishes New Patient Guidelines for Breast Cancer
Screening and Diagnosis Emphasizing Annual Mammograms for
All Average-Risk Women Over 40
	exclude
	ineligible study design - patient guideline publication announcement

	1-Aug-23
	https://ebm.bmj.com/content/27/5/253
	Adapt or die - How the pandemic made the shift from EBM to EBM+ more urgent
	exclude
	ineligible study design - narrative review

	1-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/34134531/
	The Added Value of Supplemental Breast Ultrasound Screening for Women With Dense Breasts: A Single Center Canadian Experience
	duplicate
	 

	2-Aug-23
	https://www.nejm.org/doi/full/10.1056/nejmsb1002538
	Lessons from the Mammography Wars
	exclude
	ineligible study design - commentary/editorial

	2-Aug-23
	https://www.nejm.org/doi/full/10.1056/nejmsb1002538
	Lessons from the Mammography Wars
	duplicate
	 

	2-Aug-23
	https://cancer-rose.fr/2023/06/26/quest-ce-que-lhistoire-naturelle-du-cancer
	Qu'est ce que l'histoire naturelle du cancer
	exclude
	ineligible study design - narrative review

	2-Aug-23
	https://cancer-rose.fr/2022/05/23/congres-preventing-overdiagnosis-calgary-8-12-juin-2022/

	Documents presented at the Preventing Overdiagnosis congress in Calgary - From balanced information request to censorship. Situation in France
	exclude
	ineligible study design - narrative review

	2-Aug-23
	https://cancer-rose.fr/2021/10/23/quest-ce-quun-surdiagnostic/
	Le surdiagnostic et ses
conséquences
	exclude
	ineligible study design - narrative review

	8-Aug-23
	no link 
	Breast cancer screening in women with extremely dense breasts
recommendations of the European Society of Breast
Imaging (EUSOBI)
	duplicate
	NA

	8-Aug-23
	no link 
	Breast Cancer screening in New Brunswick in 2023
	unclear, no link provided
	Unclear on what this refers to; title not found

	8-Aug-23
	No link 
	Terri Lynn Mills Story
	exclude
	Not found - likely personal story

	9-Aug-23
	No link 
	Assurance of Timely Access to Breast Cancer Diagnosis and Treatment by a Regional Breast Health Clinic Serving Both Urban and Rural-Remote
Communities 
	exclude
	Case-only cohort study

	11-Aug-23
	No link 
	 Update on ongoing breast cancer research with Stats Can
	unclear, no link provided
	Unclear on what this refers to; title not found

	16-Aug-23
	No link 
	Marrying Story with Science: The Impact of Outdated and Inconsistent Breast Cancer Screening Practices in Canada
	duplicate
	NA

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/27632020/
	Breast cancer screening effect across breast density strata: A case-control study
	include (duplicate)
	NA

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/37150275/
	Breast Cancer Screening for Women at Higher-Than-Average Risk: Updated Recommendations From the ACR
	exclude
	ineligible study design - other (guideline)

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/25984843/
	Identifying women with dense breasts at high risk for interval cancer: a cohort study
	exclude
	ineligible comparator (all women screened with DM [no comparator))

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/27824483/
	Using Volumetric Breast Density to Quantify the Potential Masking Risk of Mammographic Density
	exclude
	ineligible comparator - screen detected vs non screen detected cancers

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/19155400/
	Tailored supplemental screening for breast cancer: what now and what next?
	exclude
	ineligible study design (other - narrative review)

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/36626696/
	Prospective Multicenter Diagnostic Performance of Technologist-Performed Screening Breast Ultrasound After Tomosynthesis in Women With Dense Breasts (the DBTUST)
	exclude
	Exclude (not included in KQ2 draft [likely later date than search but no DM comparator])

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/35699706/
	Association of Screening With Digital Breast Tomosynthesis vs Digital Mammography With Risk of Interval Invasive and Advanced Breast Cancer
	exclude
	Exclude (included in KQ2)

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/14735182/
	Breast density as a determinant of interval cancer at mammographic screening
	exclude
	prior to 2014

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/17229950/
	Mammographic density and the risk and detection of breast cancer
	exclude
	prior to 2014

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/15337416/
	The randomized trials of breast cancer screening: what have we learned?
	exclude
	ineligible study design (other - narrative review)

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/34003218/
	Screening for Colorectal Cancer
US Preventive Services Task Force Recommendation Statement
	exclude
	ineligible intervention/comparator - does not evaluate BC screening

	16-Aug-23
	https://academic.oup.com/jbi/article/1/4/283/5610410
	Screening Breast Ultrasound Using Handheld or Automated Technique in Women with Dense Breasts
	exclude
	ineligible study design (other - narrative review)

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/34134531/
	The Added Value of Supplemental Breast Ultrasound Screening for Women With Dense Breasts: A Single Center Canadian Experience
	duplicate
	NA

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/26547101/
	Sensitivity and specificity of mammography and adjunctive ultrasonography to screen for breast cancer in the Japan Strategic Anti-cancer Randomized Trial (J-START): a randomised controlled trial
	Exclude (included in KQ2)
	Ineligible comparator (both groups screened - comparator had mammography)

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/33724062/
	Supplemental Breast MRI for Women with Extremely Dense Breasts: Results of the Second Screening Round of the DENSE Trial
	Exclude (included in KQ2)
	ineligible comparator (all women screened)

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/32055796/
	Survival Outcomes of Screening with Breast MRI in Women at Elevated Risk of Breast Cancer
	Exclude (Not Included in KQ2)
	Ineligible comparator (KQ2: all at high risk)

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/32096852/
	Comparison of Abbreviated Breast MRI vs Digital Breast Tomosynthesis for Breast Cancer Detection Among Women With Dense Breasts Undergoing Screening
	Exclude (Not Included in KQ2)
	ineligible comparator (all women screened) (KQ2: Studies using paired designs (i.e., within-person comparison))

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/33724062/
	Supplemental Breast MRI for Women with Extremely Dense Breasts: Results of the Second Screening Round of the DENSE Trial
	duplicate
	NA

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/28221097/
	Supplemental Breast MR Imaging Screening of Women with Average Risk of Breast Cancer
	Exclude (Not included in KQ2)
	ineligible comparator (all women screened) (KQ2: Studies using paired designs (i.e., within-person comparison))

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/34279132/
	Breast Density and Risk of Interval Cancers: The Effect of Annual Versus Biennial Screening Mammography Policies in Canada
	duplicate
	NA

	16-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/25984843/
	Identifying women with dense breasts at high risk for interval cancer: a cohort study
	duplicate
	NA

	17-Aug-23
	 https://www2.gnb.ca/content/gnb/en/departments/health/NewBrunswickCancerNetwork/content/assessment_tool_breast_cancer.html 
	Healthcare Provider- Stepwise Approach to Breast Cancer Risk Assessment
	exclude
	ineligible study design (other - narrative review)

	17-Aug-23
	https://www2.gnb.ca/content/gnb/fr/ministeres/sante/reseau_du_cancer_du_nouveau-brunswick/content/outil_evaluation_cancer_du_sein.html
	Fournisseur de soins de santé: Approche par étapes de l'évaluation du risque du cancer du sein
	exclude
	ineligible study design (other - narrative review)

	19-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/22357883/ 
	Impact of Mammography Detection on the Course of
Breast Cancer in Women Aged 40–49 Years
	exclude
	prior to 2014

	19-Aug-23
	https://www.acpjournals.org/doi/epdf/10.7326/M21-3577
	Estimation of Breast Cancer Overdiagnosis in a U.S. Breast Screening Cohort
	exclude
	Ineligible comparator 

	20-Aug-23
	https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-023-09738-4
	The aggregate value of cancer screenings in the United States: full potential value and value considering adherence
	exclude
	ineligible study design (modelling)

	20-Aug-23
	https://www.health.harvard.edu/cancer/early-breast-cancer-survival-rates-increasing
	Early breast cancer survival rates increasing
	exclude
	ineligible study design (other - narrative review)

	20-Aug-23
	https://ascopubs.org/doi/pdf/10.1200/JCO.23.00348?role=tab
	Impact of Breast Cancer Screening on 10-Year Net Survival in Canadian Women Age 40-49 Years
	New include
	Recent 2023 paper that is relevant - ecological study design with data for 40-49; 

	20-Aug-23
	https://www.mdpi.com/1718-7729/29/6/311
	Overdetection of Breast Cancer
	exclude
	ineligible study design - Modelling study

	20-Aug-23
	https://www.mdpi.com/1718-7729/29/5/291
	The Impact of Dense Breasts on the Stage of Breast Cancer at Diagnosis: A Review and Options for Supplemental Screening
	exclude
	ineligible study design - review

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/29150482/
	Effect of Mammography Screening on Mortality by Histological Grade
	include (duplicate)
	NA

	20-Aug-23
	https://www.mdpi.com/1718-7729/29/8/445
	Misinformation and Facts about Breast Cancer Screening
	exclude
	ineligible study design

	20-Aug-23
	https://www.mdpi.com/1718-7729/29/6/313 
	How Did CNBSS Influence Guidelines for So Long and What Can That Teach Us?
	duplicate
	NA

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/21257850/
	United States Preventive Services Task Force Screening Mammography Recommendations: Science Ignored
	exclude
	modelling study, pre-2014

	20-Aug-23
	https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1524-4741.1998.430139.x
	Biasing the Interpretation of Mammography Screening Data by Age Grouping: Nothing Changes Abruptly at Age 50
	exclude
	Ineligible comparator and observational study prior to 2014

	20-Aug-23
	https://jamanetwork.com/journals/jama/fullarticle/2463262
	Breast Cancer Screening for Women at Average Risk
2015 Guideline Update From the American Cancer Society
	exclude
	Systematic review; reviewed included references 

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/29064760/
	Screening Mammography in Women 40-49 Years Old Current Evidence
	exclude
	ineligible study design (other - narrative review)

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/26442924/
	Influence of tumour stage at breast cancer detection on survival in modern times: population based study in 173,797 patients
	exclude
	Ineligible comparator 

	20-Aug-23
	https://jamanetwork.com/journals/jamasurgery/fullarticle/2673936
	Race/Ethnicity and Age Distribution of Breast Cancer Diagnosis in the United States
	exclude
	ineligible intervention/comparator - does not evaluate BC screening

	20-Aug-23
	https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/breast-cancer-facts-and-figures/breast-cancer-facts-and-figures-2019-2020.pdf
	Breast Cancer Facts & Figures 2019-2020
	exclude
	ineligible study design (other - narrative review)

	20-Aug-23
	https://academic.oup.com/jbi/article/1/3/161/5553855?login=true
	Breast Cancer Screening: Beyond Mortality
	duplicate
	NA

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/16517548/
	Rate of over-diagnosis of breast cancer 15 years after end of Malmö mammographic screening trial: follow-up study
	include (duplicate from 2018 review)
	 NA

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/22972810/
	Overdiagnosis in mammographic screening for breast cancer in Europe: a literature review
	duplicate
	NA

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/6802546/ 
	The National Study of Breast Cancer Screening Protocol for a Canadian Randomized Controlled trial of screening for breast cancer in women
	exclude
	Protocol for Miller RCT

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/25274578/ 
	Pan-Canadian study of mammography screening and mortality from breast cancer
	duplicate
	NA

	20-Aug-23
	https://journals.sagepub.com/doi/full/10.1177/09691413211059461
	The randomized trial of mammography screening that was not—A cautionary tale
	duplicate
	NA

	20-Aug-23
	https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/1861037
	Consequences of False-Positive Screening Mammograms
	Exclude (included in KQ3)
	Values and preferences outcomes

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/25274578/
	Pan-Canadian study of mammography screening and mortality from breast cancer
	duplicate
	NA

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/30411328/
	The incidence of fatal breast cancer measures the increased effectiveness of therapy in women participating in mammography screening
	duplicate
	NA

	20-Aug-23
	https://www.thelancet.com/pdfs/journals/lanonc/PIIS1470-2045(20)30398-3.pdf
	Effect of mammographic screening from age 40 years on breast cancer mortality (UK Age trial): final results of a
randomised, controlled trial
	include (duplicate)
	NA

	20-Aug-23
	https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(15)00057-1/fulltext
	The UK Age Trial: screening women in their forties
	exclude
	ineligible study design (other - commentary): note that UK AGE trial RCT itself is included

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/24018987/
	A failure analysis of invasive breast cancer: most deaths from disease occur in women not regularly screened
	exclude
	Ineligible study design - case only cohort study

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/21712474/
	Swedish two-county trial: impact of mammographic screening on breast cancer mortality during 3 decades
	include (duplicate from 2018 review)
	NOTE: Not picked up by searches, but RCT previously included in 2018 review

	20-Aug-23
	https://academic.oup.com/jbi/article/1/3/161/5553855
	Breast Cancer Screening: Beyond Mortality 
	duplicate
	 NA

	20-Aug-23
	https://bmccancer.biomedcentral.com/articles/10.1186/s12885-021-07917-2
	Screening is associated with lower mastectomy rates in eastern Switzerland beyond stage effects
	exclude
	Ineligible study design - case only cohort study

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/17290404/
	A retrospective study of the effect of participation in screening mammography on the use of chemotherapy and breast conserving surgery
	exclude
	Ineligible study design - case only cohort study

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/29987612/
	Impact of Screening Mammography on Treatment in Women Diagnosed with Breast Cancer
	duplicate
	NA

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/34427912/
	Looking at breast cancer through the ethnic and racial lens One size definitely does not fit all
	exclude
	ineligible study design (other - commentary)

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/34427920/
	Age distributions of breast cancer diagnosis and mortality by race and ethnicity in US women
	exclude
	ineligible comparator 

	20-Aug-23
	https://academic.oup.com/jbi/article/2/5/416/5901429
	Breast Cancer Screening Recommendations: African American Women Are at a Disadvantage
	exclude
	ineligible study design (other - narrative review)

	20-Aug-23
	https://www.ajronline.org/doi/full/10.2214/ajr.184.1.01840324
	Detection of Breast Cancer on Screening Mammography Allows Patients to Be Treated with Less-Toxic Therapy
	exclude
	ineligible comparator - Case-only cohort study

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/22972810/
	Overdiagnosis in mammographic screening for breast cancer in Europe: a literature review
	duplicate
	NA

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/16505392/
	Screening mammography: do women prefer a higher recall rate given the possibility of earlier detection of cancer?
	Exclude (included in KQ3)
	outcomes not of interest for KQ1 (patient perspectives)

	20-Aug-23
	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6001765/
	Screening for breast cancer in 2018—what should we be doing today?
	exclude
	ineligible study design (other - narrative review)

	20-Aug-23
	https://academic.oup.com/jbi/article/1/3/161/5553855?login=true
	
Breast Cancer Screening: Beyond Mortality
	duplicate
	NA

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/34158298/
	Estimations of overdiagnosis in breast cancer screening vary between 0% and over 50%: why?
	exclude
	ineligible study design - commentary

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/26976857/
	Overdiagnosis in Mammographic Screening because of Competing Risk of Death
	exclude
	ineligible study design - modelling study 

	20-Aug-23
	https://academic.oup.com/jbi/article/1/4/278/5584369
	Perspectives on the Overdiagnosis of Breast Cancer Associated with Mammographic Screening
	exclude
	ineligible study design (other - narrative review)

	20-Aug-23
	https://pubs.rsna.org/doi/abs/10.1148/radiol.11110716?journalCode=radiology
	Mammographic Screening and “Overdiagnosis”
	exclude
	ineligible study design (other - commentary)

	20-Aug-23
	https://academic.oup.com/jbi/article/3/3/273/6260880
	Breast Cancer Screening and Anxiety
	exclude
	ineligible study design (other - commentary)

	20-Aug-23
	https://journals.sagepub.com/doi/full/10.1177/08465371211021996
	Imaging, Paternalism and the Worried Patient: Rethinking Our Approach
	exclude
	ineligible study design (other - commentary)

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/34134531/
	The Added Value of Supplemental Breast Ultrasound Screening for Women With Dense Breasts: A Single Center Canadian Experience
	duplicate
	NA

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/34279132/
	Breast Density and Risk of Interval Cancers: The Effect of Annual Versus Biennial Screening Mammography Policies in Canada
	duplicate
	NA

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/34482760/
	Breast Density and Risk of Interval Cancers
	exclude
	ineligible study design (other - commentary)

	20-Aug-23
	https://www.ajronline.org/doi/epdf/10.2214/ajr.161.4.8372752
	The Canadian National Breast Screening Study : A critical review
	exclude
	ineligible study design (other - critical review)

	20-Aug-23
	https://acsjournals.onlinelibrary.wiley.com/doi/epdf/10.1002/1097-0142%2819950215%2975%3A4%3C997%3A%3AAID-CNCR2820750415%3E3.0.CO%3B2-M
	The excess of patients with advanced breast cancer in young women screened with mammography in the Canadian National Breast Screening Study
	duplicate
	NA

	20-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/9012723/ 
	
The review of randomization in the Canadian National Breast Screening Study Is the debate over 
	exclude
	ineligible study design (other - commentary)

	22-Aug-23
	No link 
	Statistical Supplement Quality Indicators by Age Group 2019 small cells suppressed
	unclear, no link provided
	Can’t find study

	22-Aug-23
	No link 
	Statistical Supplement Quality Indicators by Age Group 2020 Small Cell Suppressed
	duplicate
	Can’t find study

	23-Aug-23
	https://www.mdpi.com/1718-7729/29/5/286
	Marrying Story with Science: The Impact of Outdated and Inconsistent Breast Cancer Screening Practices in Canada
	duplicate
	NA

	25-Aug-23
	https://www.mdpi.com/1718-7729/29/8/444
	The Impact of Organised Screening Programs on Breast Cancer Stage at Diagnosis for Canadian Women Aged 40–49 and 50–59
	duplicate
	NA

	25-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/24159387/
	Screening prior to Breast Cancer Diagnosis: The More Things Change, the More They Stay the Same
	exclude
	Observational study published prior to 2014 and no eligible comparator

	25-Aug-23
	https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2808381
	Patterns in Cancer Incidence Among People Younger Than 50 Years in the US, 2010 to 2019
	exclude
	ineligible comparator (does not examine BC screening)

	27-Aug-23
	https://www.rsna.org/news/2023/january/mri-detects-cancer-in-dense-breasts 
	Breast MRI Effective at Detecting Cancer in Dense Breasts
	Exclude 
	ineligible comparator (no unscreened participants); note: source submitted was a news article, evaluation was done on associated SR: https://pubs.rsna.org/doi/10.1148/radiol.221785

	27-Aug-23
	https://www.breastcancer.org/research-news/dense-breasts-mri-supplemental
	Breast MRI Best Supplemental Screening for Dense Breasts
	Exclude 
	ineligible comparator (no unscreened participants); note: source submitted was a news article, evaluation was done on associated SR: https://pubs.rsna.org/doi/10.1148/radiol.221785

	27-Aug-23
	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9122856/
	Breast cancer screening in women with extremely dense breasts recommendations of the European Society of Breast Imaging (EUSOBI)
	duplicate
	NA

	28-Aug-23
	https://www.birpublications.org/doi/10.1259/bjr.20211388
	Breast cancer risk predictions by birth cohort and ethnicity in a population-based screening mammography program
	include (duplicate)
	 NA

	29-Aug-23
	https://www.mdpi.com/1718-7729/29/8/444
	The Impact of Organised Screening Programs on Breast Cancer Stage at Diagnosis for Canadian Women Aged 40–49 and 50–59
	duplicate
	NA

	29-Aug-23
	https://ascopubs.org/doi/full/10.1200/JCO.23.00348
	Impact of Breast Cancer Screening on 10-Year Net Survival in Canadian Women Age 40-49 Years
	duplicate
	NA

	29-Aug-23
	https://pubs.rsna.org/doi/10.1148/radiol.2021203935?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
	Beneficial Effect of Consecutive Screening Mammography Examinations on Mortality from Breast Cancer: A Prospective Study
	include (duplicate)
	NA

	29-Aug-23
	https://journals.sagepub.com/doi/full/10.1177/09691413211060680
	All-cause mortality in multi-cancer screening trials
	exclude
	ineligible study design (other - commentary)

	29-Aug-23
	https://acsjournals.onlinelibrary.wiley.com/doi/10.1002/cncr.32859
	Mammography screening reduces rates of advanced and fatal breast cancers: Results in 549,091 women
	exclude
	ineligible study design

	29-Aug-23
	https://academic.oup.com/jnci/article/106/11/dju261/1496367?login=false
	Pan-Canadian Study of Mammography Screening and Mortality from Breast Cancer
	duplicate
	NA

	29-Aug-23
	https://acsjournals.onlinelibrary.wiley.com/doi/full/10.1002/cncr.31840
	The incidence of fatal breast cancer measures the increased effectiveness of therapy in women participating in mammography screening
	duplicate
	NA

	29-Aug-23
	https://pubmed.ncbi.nlm.nih.gov/34279132/
	Breast Density and Risk of Interval Cancers: The Effect of Annual Versus Biennial Screening Mammography Policies in Canada
	duplicate
	NA

	29-Aug-23
	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7491203/#:~:text=The%20UK%20Age%20trial%20reported,randomisation%2C%20and%20was%20attenuated%20thereafter.
	Effect of mammographic screening from age 40 years on breast cancer mortality (UK Age trial): final results of a randomised, controlled trial
	include (duplicate)
	NA

	1-Sep-23
	https://www.mdpi.com/1718-7729/30/9/571
	Capturing the True Cost of Breast Cancer Treatment: Molecular Subtype and Stage-Specific per-Case Activity-Based Costing
	exclude
	ineligible comparator (does not examine BC screening)


[bookmark: _Toc180757689]Appendix 5 – Grey literature search

	Organization
	Date searched
	Website Link
	Articles found

	Relevant websites
	 
	 
	 

	Canadian Cancer Trials
	15-Aug-23
	https://clinicaltrials.gov/
	none found

	ClinicalTrials.gov
	15-Aug-23
	https://clinicaltrials.gov/
	none found

	WHO International Clinical Trials Registry Platform
	15-Aug-23
	https://trialsearch.who.int/Default.aspx
	none found

	ISRCTN
	15-Aug-23
	https://www.isrctn.com/search?q=breast+cancer+screening
	none found

	CenterWatch
	15-Aug-23
	https://www.centerwatch.com
	none found

	British Columbia Cancer Agency
	15-Aug-23
	http://www.bccancer.bc.ca
	none found

	Cancer Care Ontario
	15-Aug-23
	https://www.cancercareontario.ca/en
	none found

	Canadian Cancer Society
	15-Aug-23
	https://cancer.ca/en/
	none found

	World Conference on Breast Cancer
	15-Aug-23
	https://www.cancerscience.scientexconference.com/
	none found

	Clinical Practice Guidelines
	
	
	

	Canadian Medical Association (CMA)
	16-Aug-23
	https://joulecma.ca/cpg/homepage
	none found

	Canadian Partnership Against Cancer
	16-Aug-23
	https://www.partnershipagainstcancer.ca/tools/cancer-guidelines-database/
	none found

	Canadian Standards Association (CSA)
	16-Aug-23
	https://store.csagroup.org/?cclcl=en_US
	none found

	The College of Physicians and Surgeons of Ontario (CPSO)
	16-Aug-23
	https://www.cpso.on.ca/
	none found

	Internet Search
	
	
	

	Google (first 5 pages)
	16-Aug-23
	http://www.google.com
	none found

	Google Scholar (first 5 pages)
	16-Aug-23
	https://scholar.google.com/
	none found

	CMA
	16-Aug-23
	https://www.cma.ca/about-cma
	none found


[bookmark: _Toc180757690]Appendix 6 – DistillerSR screening forms
Level 1 – Title and abstract screening
1. After reviewing the PICO criteria, is this study eligible for inclusion? 
· Yes
· No
	Instructions in Distiller for exclusions:

	At this stage please exclude:
· The following populations:
· All participants are considered high-risk (e.g., selected on the basis that they all have BRCA1 gene or family history of cancer) 
· The following study designs:
· Cross-sectional studies
· Modelling studies (e.g., prediction models, nomograms, simulation studies)
· Diagnostic accuracy studies (e.g., measuring sensitivity, specificity of a tool)
· Studies focusing on behaviours, attitudes, or preferences of screening.
· Narrative reviews, editorials, commentaries, case reports
· Protocols
· The following interventions:
· Mammography for diagnosis or imaging 
· Screening with clinical breast examination or breast self-examination alone
· Screening with MRI or ultrasound alone
Note:
Ensure that the participants enrolled into the study that are included based on a breast cancer diagnosis have been linked back to being screen- or not screen-detected cancer. 
For references without abstracts, we will exclude, unless you can infer from the title that it is clearly a breast cancer screening study.



Level 2 – Full-text screening
1. Is the language of publication English or French? 
· Yes (include)
· No (exclude)
2. Please select the study design (drop down menu)
· Randomized or quasi-randomized controlled trial (include)
· Non-randomized controlled trial (published ≥2014) (include)
· Cohort study (published ≥2014) (include)
· Case-control study (published ≥2014) (include)
· Controlled before and after study (published ≥2014) (include)
· Time trend/series (published ≥2014) (include)
· Ecological (population-based) study (published ≥2014) (include)
· Review (including systematic, scoping, and narrative reviews) (exclude)
· Observational study (published < 2014) (exclude)
· Abstract or conference proceeding (exclude)
· Protocol (exclude)
· Other (exclude)
3. Do any of the following criteria below apply to the study?
· Participants are younger than 40 years of age (exclude)
· Participants are at high risk of breast cancer (personal or family history of breast or ovarian cancer, significant genetic markers such as BRCA1/BRCA2 or Li-Fraumeni syndrome) (exclude)
· Study uses a screening strategy other than mammography (exclude)
· Ineligible comparator (must be a "no screened group") (exclude)
· Breast imaging or clinical examinations were conducted for diagnosis or surveillance (exclude)
· Not a primary care setting (exclude)
· Screening initiation date <2000 (exclude)
· Does not include any outcomes of interest (exclude)
· None of the above (include)
4. Please select which country the study was conducted from the list below (drop down menu)
Countries that were considered “Very High” on the HDI were included; all others were excluded at this stage. 

Typically, these questions are nested. If an answer is an include (as indicated), the form allows us to proceed to the next question. If an answer was an exclude, the form would end, and that reference would be excluded for that reason. 
[bookmark: _Toc180757691]Appendix 7 – Data extraction form

	Level 3 – Data Extraction
First Tab – Summary Characteristics 


*Green items can be pulled from Distiller Datarama report and responses to level 2 responses
Study identification
1. [bookmark: OLE_LINK1]First author
2. Year of publication
3. Name of journal/source document
4. Country
Study characteristics 
5. Study aim
6. Type of study/study design
a. If cohort study, specify
i. Screened vs unscreened [SU]
ii. Offered screening vs not [ON]
iii. Adhered to screening vs offered but not attended [OA]
iv. Not applicable [NA]
7. Trial name or database (e.g., CNBSS, SEER)
8. Total study period
9. Dates of screening
10. Screening initiation date prior to and after 2000? (yes/no)
11. Duration of follow-up 

Population details
12. Population details (Provide brief details on the population studied, copy and pasted from the text is acceptable (e.g., age of participants enrolled, existing comorbidities) otherwise type NR)
13. Total number of participants
14. Mean or median age at entry
15. Recruitment method (Details on how the population was selected (e.g., Registry, Claims database, etc.)
16. Eligibility criteria
17. Other populations studied (e.g., ethnic groups, LGBTQ+, disability)
18. Population health status (Details on any comorbidities, family history of BC, history of other cancers)
Control group (not exposed)
19. Name of the control/not exposed group 
20. Concurrent or historical control?
21. Control group details
22. Total number of participants in the control group
23. Total number in the control group received/not exposed (Number of participants who received the control (after exclusions, for example)
24. Number lost to follow-up (if applicable)
25. Number excluded (if applicable)
26. Reasons for exclusions or lost to follow-up
 
Intervention group (exposed) 
27. Name of the intervention/exposed group (e.g., type of screening test) 
28. Type of mammography received
29. Number of screening intervals
30. Duration of screening interval
31. Intervention/exposed group details as reported (e.g., screening interval, number of screening rounds)
32. Total number of participants in the intervention/exposed group
33. Number lost to follow-up (if applicable)
34. Number excluded (if applicable)
35. Reasons for exclusions or lost to follow-up 

	Level 3 – Data Extraction
Second Tab – Outcome Data


Outcome data
1. Relevant outcomes evaluated* 
*We will extract absolute values (total numbers and percentages, n/%), odds ratios (OR), relative risks (RR), hazard ratios (HR), standard deviations (SD) and confidence intervals (CI). We will also report on any adjusted variables.

Outcomes of interest: 

Benefits (reductions)
i. Breast cancer related mortality 
ii. All-cause mortality 
iii. Treatment-related morbidity, measured by:  
a. Receipt of radiotherapy (yes/no)
b. Receipt of chemotherapy (yes/no)
i. Subgroup by anthracycline vs no anthracycline 
c. Type of surgery: complete mastectomy vs partial mastectomy/lumpectomy
d. Surgical management of axilla (axial lymph node dissection [ALND] vs sentinel lymph node biopsy [SLNB])
iv. Stage distribution of breast cancer
a. Stage II and higher
b. Stage III and higher
c. Stage IV
v. Breast cancer morbidity (e.g., adverse effects of treatment, physical/functional impairment). Measured using composite scores from different scales  

Harms 
vi. Overdiagnoses (We will calculate the number of excess diagnoses from prospective data with at least 10 years of follow up from the time of enrollment over 1,000 persons screened).  
vii. Additional imaging +/- biopsy (cumulative over multiple rounds) 
viii. Additional imaging+ biopsy (cumulative over multiple rounds) 
ix. Interval cancers (includes false negatives and clinically detected cancers before next screen or time equivalent)
a. Subgroup by Invasive vs DCIS  

Benefit or harm
x. Health related quality of life (secondary outcome)
xi. Life years gained (or lost)

Study findings
2. Overall study conclusions
3. Reported limitations

[bookmark: _Toc154051875][bookmark: _Toc157614322][bookmark: _Toc180757692]Appendix 8 – GRADE summary of findings tables and forest plots

[bookmark: _Toc180757693]Table 1: Breast cancer mortality (RCTs, short-case accrual, stratified by age, over 10 years)

	Mammography +/- CBE compared to Usual Care 

	Outcomes
	Absolute effects
	Relative effect
(95% CI) § 
	№ of participants 
(studies) *
	Quality of the evidence
(GRADE)
Clinical threshold of 0.5  
	Quality of the evidence
(GRADE)
Clinical threshold of 1  
	Comments

	
	Risk with Usual Care
(Assumed Risk) ‡
	Absolute effect
(95% CI)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (40-49 years) 

# Randomised: Unclear
# Analyzed: Unclear
Range of follow-up (yrs): 17.7 to 25.7

	General population
	RR 0.85
(0.78 to 0.93)
	Unavailable
(8 1-3, 5-7, 9-10 RCTs) a
	⨁⨁◯◯
LOW b,c,d,e,f 

	⨁⨁◯◯
LOW b,c,d,e,f
	Using a threshold of 0.5 or 1 fewer deaths per 1,000, screening may make little to no difference in reducing breast cancer mortality over 10 years for individuals aged 40 to 49 years in a general population.

	
	1.8 per 1,000
	0.27 fewer per 1,000
(from 0.13 fewer to 0.40 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment) 
	
	
	⨁◯◯◯
VERY LOW b,c,d,f,g

	⨁⨁◯◯
LOW b,c,d,e,f

	Using a threshold of 0.5 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 40 to 49 at moderately increased risk for breast cancer.

Using a threshold of 1 fewer death per 1,000, screening may make little to no difference in reducing breast cancer mortality over 10 years for individuals aged 40 to 49 years at moderately increased risk for breast cancer. 

	
	2.9 per 1,000
	0.44 fewer per 1,000
(0.20 fewer to 0.64 fewer)
	
	
	
	
	

	
	Moderately increased risk 
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW b,c,d,f,g

	⨁⨁◯◯
LOW b,c,d,e,f

	Using a threshold of 0.5 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 40 to 49 at moderately increased risk for breast cancer.

Using a threshold of 1 fewer death per 1,000, screening may make little to no difference in reducing breast cancer mortality over 10 years for individuals aged 40 to 49 years at moderately increased risk for breast

	
	3.5 per 1,000
	0.53 fewer per 1,000
(0.25 fewer to 0.77 fewer)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (50-59 years) 

# Randomised: Unclear
# Analyzed: Unclear
Range of follow-up (yrs): 18.0 to 30.0

	General population
	RR 0.85
(0.78 to 0.93)
	Unavailable
(6 1,3,4,8-10 RCTs) a
	⨁◯◯◯
VERY LOW b,c,d,f,g
       
	⨁⨁◯◯
LOW b,c,d,e,f

	Using a threshold of 0.5 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 50 to 59 a general population risk for breast cancer.

Using a threshold of 1 fewer death per 1,000, screening may make little to no difference in reducing breast cancer mortality over 10 years for individuals aged 50 to 59 years in a general population.

	
	3.3 per 1,000
	0.50 fewer per 1,000
(0.23 fewer to 0.73 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW b,d,f,g,h





	⨁◯◯◯
VERY LOW b,c,d,f,g
	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 50 to 59 years at moderately increased risk for breast cancer.





	
	5.3 per 1,000
	0.79 fewer per 1,000
(0.37 fewer to 1.16 fewer)
	
	
	
	
	

	
	Moderately increased risk 
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW b,d,f,g,h





	⨁◯◯◯
VERY LOW b,c,d,f,g
	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 50 to 59 years at moderately increased risk for breast cancer.





	
	6.3 per 1,000
	0.95 fewer per 1,000
(0.44 fewer to 1.39 fewer)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (60-69 years) 

# Randomised: Unclear
# Analyzed: Unclear
Range of follow-up (yrs): 13.1 to 30.0

	General population
	RR 0.85
(0.78 to 0.93)
	Unavailable
(4 3,4,9,11 RCTs) h
	⨁◯◯◯
VERY LOW b,c,d,f,g

	⨁⨁◯◯
LOW b,c,d,e,f

	Using a threshold of 0.5 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 60 to 69 in a general population.

Using a threshold of 1 fewer death per 1,000, screening may make little to no difference in reducing breast cancer mortality over 10 years for individuals aged 60 to 69 years in a general population.

	
	4.3 per 1,000
	0.65 fewer per 1,000
(0.30 fewer to 0.95 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW
b,d,e,f,h

	⨁◯◯◯
VERY LOW b,c,d,f,g 

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 60 to 69 in at moderately increased risk.

	
	6.9 per 1,000
	1.04 fewer per 1,000
(0.48 fewer to 1.52 fewer)
	
	
	
	
	

	
	Moderately increased risk 
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW b,d,e,f,h

	⨁◯◯◯
VERY LOW b,c,d,f,g 

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 60 to 69 in at moderately increased risk.

	
	8.2 per 1,000
	1.23 fewer per 1,000
(0.57 fewer to 1.80 fewer)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (70-74 years) 

# Randomised: 18,233
# Analyzed: Unclear
Range of follow-up (yrs): 13.2 to 13.6
	General population
	RR 0.85
(0.78 to 0.93)
	Unavailable
(2 3,5 RCTs) 
	⨁◯◯◯
VERY LOW b,d,f,g,h
	⨁◯◯◯
VERY LOW b,c,d,f,g
	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 70 to 74 years in a general population.

	
	6.1 per 1,000
	0.92 fewer per 1,000
(0.43 fewer to 1.34 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW b,d,e,f,h
	⨁◯◯◯
VERY LOW b,c,d,f,g 
	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 70 to 74 years at moderately increased risk for breast cancer.

	
	9.8 per 1,000
	1.47 fewer per 1,000
(0.69 fewer to 2.16 fewer)
	
	
	
	
	

	
	Moderately increased risk 
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW b,d,e,f,h
	⨁◯◯◯
VERY LOW b,d,f,g,h 
	Using a threshold of 0.5 o 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 70 to 74 years at moderately increased risk for breast cancer.

	
	11.6 per 1,000
	1.74 fewer per 1,000
(0.81 fewer to 2.55 fewer)
	
	
	
	
	

	‡The baseline risk represents the breast cancer mortality rate over 10 years in an unscreened group based on observational data reported by Coldman et al.1 To calculate a moderately increased risk group due to family history, we used an estimate from Engmann et al.2 suggesting that having a first degree relative increases the lifetime risk by 1.6 times and multiplied the general population risk estimate by 1.6. To calculate a moderately increased risk group due to dense breasts, we used an estimate from the Swedish mammography trial which suggested those with high breast density have a relative increased lifetime risk of 1.9.3
§ The relative effect is based on our previous systematic review and guideline4 where a subgroup analysis of relative risk by age was assessed and no difference in RR among subgroups was detected and true differences resulting from age were deemed unlikely. Therefore, we used the RR for all ages rather than focusing on each decade of age as we had previously done in our 2018 guideline. 
*The number of participants and studies reflect the previous analysis for each age decade, rather than the number of studies that are included in the relative effect estimate for all ages.
CI: Confidence interval; RR: Risk ratio

Bibliography: 1: Gothenburg (Nystrom 20165), 2: Age (Moss 20156), 3. Swedish Two County (Kopparberg & Ostergotland) (Tabar 20117), 4: Malmo I (Nystrom 20165), 5: Malmo I (Nystrom 20028), 6: Malmo II (Nystrom 20165), 7: CNBSS 1 (Miller 20149), 8: CNBSS 2 (Miller 20149), 9:  HIP (Shapiro 198810), 10: Stockholm (Nystrom 20165), 11: Stockholm (Nystrom 20028)

	GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 


Explanations
a. Two studies considered quasi-randomised (Stockholm & Gothenburg). 
b. Randomisation and allocation concealment were either not reported or there were serious deficiencies in these areas, therefore we rated down once for risk of bias. A sensitivity analysis by risk of bias is presented in Supplemental Material, Appendix 1 and no differences in relative risk were detected between high risk and moderate risk of bias papers. True differences resulting from risk of bias were deemed unlikely, however we still rated down once due to concerns with risk of bias impacting the overall estimate.
c. All point estimates in our pooled analysis lie to one side of our threshold. We did not rate down for inconsistency.
d. Breast density was not addressed. Studies reported in Nystrom 2002 and Nystrom 2016 included one round of screening in the control group as part of the short-case accrual calculation. Therefore, the study estimates may be underestimated (a larger benefit from the intervention may be possible). Data are from trials initiated in the 1960s-1990s and the intervention groups were primarily screened with film mammography. Due to advances in mammography technology and treatment practices, we expect that the magnitude of screening effect may differ if applied to today’s Canadian screening context. There are no high-quality clinical trials examining the impact of screening on breast cancer screening deaths using contemporary screening methods. We downrated once for indirectness.
e. Given the large sample size; an optimal sample size calculation was not warranted. The 95% CI does not cross the clinical decision threshold; therefore, we did not rate down for imprecision.  
f. According to Egger et al.11, 10 trials are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias. 
g. Given the large sample sizes; an optimal sample size calculation was not warranted. The 95% CI crosses the clinical decision threshold; therefore, we rated down once for imprecision.  
h. Approximately half of the point estimates in our pooled analysis lie on either side of our threshold. We rated down once for inconsistency.  
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[bookmark: _Toc154051876][bookmark: _Toc157614323][bookmark: _Toc180757694]Table 2: Breast cancer mortality (RCTs, long-case accrual, stratified by age, over 10 years) 

	Mammography +/- CBE compared to Usual Care 

	Outcomes
	Absolute effects
	Relative effect
(95% CI) § 
	№ of participants 
(studies)* 
	Quality of the evidence
(GRADE)
Clinical threshold of 0.5  
	Quality of the evidence
(GRADE)
Clinical threshold of 1  
	Comments

	
	Risk with Usual Care
(Assumed Risk) ‡
	Absolute effect
(95% CI)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (40-49 years) 

# Randomised: Unclear
# Analyzed: Unclear
Range of follow-up (yrs): 17.7 to 25.7

	General population
	RR 0.82
(0.71 to 0.94)
	Unavailable
(6 RCTs 1- 5, 7) a
	⨁⨁◯◯
LOW b,c,d,e,f 

	⨁⨁◯◯
LOW b,c,d,e,f
	Using a threshold of 0.5 or 1 fewer deaths per 1,000, screening may make little to no difference in reducing breast cancer mortality over 10 years for individuals aged 40 to 49 years in a general population.

	
	1.8 per 1,000
	0.32 fewer per 1,000
(from 0.11 fewer to 0.52 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW b,c,d,f,g

	⨁⨁◯◯
LOW b,c,d,e,f

	Using a threshold of 0.5 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 40 to 49 at moderately increased risk for breast cancer.

Using a threshold of 1 fewer death per 1,000, screening may make little to no difference in reducing breast cancer mortality over 10 years for individuals aged 40 to 49 years at moderately increased risk for breast cancer.

	
	2.9 per 1,000
	0.52 fewer per 1,000
(0.17 fewer to 0.84 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW b,c,d,f,g

	⨁⨁◯◯
LOW b,c,d,e,f

	Using a threshold of 0.5 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 40 to 49 at moderately increased risk for breast cancer.

Using a threshold of 1 fewer death per 1,000, screening may make little to no difference in reducing breast cancer mortality over 10 years for individuals aged 40 to 49 years at moderately increased risk for breast cancer.

	
	3.5 per 1,000
	0.63 fewer per 1,000
(0.21 fewer to 1.02 fewer)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (50-59 years) 

# Randomised: Unclear
# Analyzed: Unclear
Range of follow-up (yrs): 18.0 to 30.0

	General population
	RR 0.82
(0.71 to 0.94)
	Unavailable
(5 RCTs 1, 3, 4, 6, 7) a
	⨁◯◯◯
VERY LOW b,d,f,g,h






	⨁⨁◯◯
LOW b,d,e,f,h





	Using a threshold of 0.5 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 50 to 59 a general population risk for breast cancer.

Using a threshold of 1 fewer death per 1,000, screening may make little to no difference in reducing breast cancer mortality over 10 years for individuals aged 50 to 59 years in a general population.

	
	3.3 per 1,000
	0.59 fewer per 1,000
(0.20 fewer to 0.96 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW b,d,f,g,h
	⨁◯◯◯
VERY LOW b,d,g,f,h 
	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 50 to 59 years at moderately increased risk for breast cancer.




	
	5.3 per 1,000
	0.95 fewer per 1,000
(0.32 fewer to 1.54 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW b,d,f,g,h




	⨁◯◯◯
VERY LOW b,d,f,g,h





	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 50 to 59 years at moderately increased risk for breast cancer.




	
	6.3 per 1,000
	1.13 fewer per 1,000
(0.38 fewer to 1.83 fewer)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (60-69 years) 

# Randomised: Unclear
# Analyzed: Unclear
Range of follow-up (yrs): 13.1 to 30.0

	General population
	RR 0.82
(0.71 to 0.94)
	Unavailable
(3 RCTs 3,4,7) 
	⨁◯◯◯
VERY LOW b,d,f,g,h

	⨁◯◯◯
VERY LOW b,d,f,g,h

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 60 to 69 years in a general population.

	
	4.3 per 1,000
	0.77 fewer per 1,000
(0.26 fewer to 1.25 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW b,d,f,g,h

	⨁◯◯◯
VERY LOW b,d,f,g,h

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 60 to 69 years at moderately increased risk for breast cancer.


	
	6.9 per 1,000
	1.24 fewer per 1,000
(0.41 fewer to 2 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on dense breasts (scaled adjustment)
	
	
	⨁⨁◯◯
LOW b,d,e,f,h

	⨁◯◯◯
VERY LOW b,d,f,g,h
	Using a threshold of 0.5 fewer deaths per 1,000, screening may make little to no difference in reducing breast cancer mortality over 10 years for individuals aged 60 to 69 years at moderately increased risk.

Using a threshold of 1 fewer death per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 60 to 69 years at moderately increased risk for breast cancer.

	
	8.2 per 1,000
	1.48 fewer per 1,000
(0.49 fewer to 2.38 fewer)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (70-74 years) 

# Randomised: 18,233
# Analyzed: Unclear
Range of follow-up (yrs): 13.2 to 13.6
	General population
	RR 0.82
(0.71 to 0.94)
	Unavailable
(2 RCTs 3,4) 
	⨁◯◯◯
VERY LOW b,d,f,g,h
	⨁◯◯◯
VERY LOW b,d,f,g,h 
	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 70 to 74 years in a general population.

	
	6.1 per 1,000
	1.10 fewer per 1,000
(0.37 fewer to 1.77 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁⨁◯◯
LOW b,d,e,f,h
	⨁◯◯◯
VERY LOW b,d,f,g,h 
	Using a threshold of 0.5 fewer deaths per 1,000, screening may make little to no difference in reducing breast cancer mortality over 10 years for individuals aged 70 to 74 at moderately increased risk for breast cancer.

Using a threshold of 1 fewer death per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 70 to 74 years at moderately increased risk for breast cancer.

	
	9.8 per 1,000
	1.76 fewer per 1,000
(0.59 fewer to 2.84 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on dense breasts (scaled adjustment)
	
	
	⨁⨁◯◯
LOW b,d,e,f,h
	⨁◯◯◯
VERY LOW b,d,f,g,h 
	Using a threshold of 0.5 fewer deaths per 1,000, screening may make little to no difference in reducing breast cancer mortality over 10 years for individuals aged 70 to 74 at moderately increased risk for breast cancer.

Using a threshold of 1 fewer death per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 70 to 74 years at moderately increased risk for breast cancer.

	
	11.6 per 1,000
	2.09 fewer per 1,000
(0.70 fewer to 3.36 fewer)
	
	
	
	
	

	‡The baseline risk represents the breast cancer mortality rate over 10 years in an unscreened group based on Canadian observational data reported by Coldman et al.1 To calculate moderately increased risk group, we used an estimate from Engmann et al.2 suggesting that having a first degree relative increases the lifetime risk by 1.6 times and multiplied the general population risk estimate by 1.6. 
§ The relative effect is based on our previous systematic review and guideline4 where a subgroup analysis of relative risk by age was assessed and no difference in RR among subgroups was detected and true differences resulting from age were deemed unlikely. Therefore, we used the RR for all ages rather than focusing on each decade of age as we had previously done in our 2018 guideline. 
*The number of participants and studies reflect the previous analysis for each age decade, rather than the number of studies that are included in the relative effect estimate for all ages.
CI: Confidence interval; RR: Risk ratio
Bibliography: 
1: Gothenburg (Bjurstam 200312), 2: Age (Moss 20156), 3. Swedish Two County (Kopparberg) (Tabar 199513), 4: Swedish Two County (Ostergotland) (Tabar 199513), 5: CNBSS 1 (Miller 20149), 6: CNBSS 2 (Miller 20149), 7: HIP (Habbema 198614) 
Note: Long-case accrual unavailable for the following studies: Malmo I, Malmo II, and Stockholm 

	GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 


Explanations
a. One study considered quasi-randomised (Gothenburg) 
b. Randomisation and allocation concealment were either not reported or there were serious deficiencies in these areas, therefore we rated down once for risk of bias.
c. All point estimates in our pooled analysis lie to one side of our threshold. We did not rate down for inconsistency .
d. Breast density was not addressed. For some studies, the control group received screening after the screening period.  Studies reported in Nystrom 2002 and Nystrom 2016 included one round of screening in the control group as part of the short-case accrual calculation. Therefore, the study estimates may be underestimated (a larger benefit from the intervention may be possible). Downrated once for indirectness. Data are from trials initiated in the 1960s-1990s and the intervention groups were primarily screened with film mammography. Due to advances in mammography technology and treatment practices, we expect that the magnitude of screening effect may differ if applied to today’s Canadian screening context. There are no high-quality clinical trials examining the impact of screening on breast cancer screening deaths using contemporary screening methods.
e. Given the large sample sizes; an optimal sample size calculation was not warranted. The 95% CI does not cross the clinical decision threshold; therefore, we did not rate down for imprecision.  
f. According to Egger et al.11, 10 trials are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias.  
g. Given the large sample sizes; an optimal sample size calculation was not warranted. The 95% CI crosses the clinical decision threshold; therefore, we rated down once for imprecision.  
h. Approximately half of the point estimates in our pooled analysis lie on either side of our threshold. We rated down once for inconsistency.
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[bookmark: _Toc157614324][bookmark: _Toc180757695]Table 3: Breast cancer mortality (Observational studies, stratified by age, adherence to screen analysis over 10 years)

	Screening with mammography* compared to no screening

	Outcomes
	Absolute effects
	Risk ratio (95% CI)
	№ of participants 
(studies) 
	Quality of the evidence
(GRADE)
Clinical threshold of 0.5  
	Quality of the evidence
(GRADE)
Clinical threshold of 1  
	Comments

	
	Risk with Usual Care
(Assumed Risk) ‡
	Absolute effect
(95% CI)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (40-49 years) 

Range of follow-up (yrs): 10.0 to 22.0

	General population 
	RR 0.48**
(0.41 to 0.57) 
	Unavailable
(4 studies1-4)
	⨁◯◯◯
VERY LOW a,b,c,d,f,g


	⨁◯◯◯
VERY LOW a,b,c,e,f,g
	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 40 to 49 years in a general population.


	
	1.8 per 1,000
	0.94 fewer per 1,000 
(from 0.77 fewer to 1.06 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,f,g
	⨁◯◯◯
VERY LOW a,b,c,d,f,g

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 40 to 49 years at a moderately increased risk for breast cancer.

	
	2.9 per 1,000
	1.51 fewer per 1,000 
(from 1.25 fewer to 1.71 fewer)

	
	
	
	
	

	
	Moderately increased risk
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,f,g
	⨁◯◯◯
VERY LOW a,b,c,d,f,g

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 40 to 49 years at a moderately increased risk for breast cancer.

	
	3.5 per 1,000
	1.82 fewer per 1,000
(1.51 fewer to 2.07 fewer)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (50-59 years) 

Range of follow-up (yrs): 10.0 to 22.0

	General population
	RR 0.48**
(0.41 to 0.57)
	Unavailable
(4 studies1-4)
	⨁◯◯◯
VERY LOW a,b,c,d,f,g
	⨁◯◯◯
VERY LOW a,b,c,d,f,g
	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 50 to 59 years in a general population.


	
	3.3 per 1,000
	1.72 fewer per 1,000 
(from 1.42 to 1.95)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,f,g
	⨁◯◯◯
VERY LOW a,b,c,d,f,g

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 50 to 59 years at a moderately increased risk for breast cancer.


	
	5.3 per 1,000
	2.76 fewer per 1,000 
(from 2.28 to 3.13)
	
	
	
	
	

	
	Moderately increased risk
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,f,g
	⨁◯◯◯
VERY LOW a,b,c,d,f,g

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 50 to 59 years at a moderately increased risk for breast cancer.


	
	6.3 per 1,000
	3.28 fewer per 1,000
(2.71 fewer to 3.72 fewer)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (60-69 years) 

Range of follow-up (yrs): 10.0 to 22.0

	General population
	RR 0.48**
(0.41 to 0.57)
	Unavailable
(4 studies1-4)
	⨁◯◯◯
VERY LOW a,b,c,d,f,g


	⨁◯◯◯
VERY LOW a,b,c,d,f,g

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 60 to 69 years in a general population.


	
	4.3 per 1,000
	2.24 fewer per 1,000 
(from 1.85 to 2.54)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,f,g


	⨁◯◯◯
VERY LOW a,b,c,d,f,g

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 60 to 69 years at a moderately increased risk for breast cancer.


	
	6.9 per 1,000
	3.59 fewer per 1,000 
(from 2.97 to 4.07)

	
	
	
	
	

	
	Moderately increased risk
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,f,g


	⨁◯◯◯
VERY LOW a,b,c,d,f,g

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 60 to 69 years at a moderately increased risk for breast cancer.


	
	8.2 per 1,000
	4.26 fewer per 1,000
(3.53 fewer to 4.84 fewer)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (70-74 years) 

Range of follow-up (yrs): 10.0 to 22.0

	General population
	RR 0.48**
(0.41 to 0.57)
	Unavailable
(4 studies1-4)
	⨁◯◯◯
VERY LOW a,b,c,d,f,g


	⨁◯◯◯
VERY LOW a,b,c,d,f,g

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 70 to 74 years in a general population.


	
	6.1 per 1,000
	3.17 fewer per 1,000 
(from 2.62 to 3.60)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,f,g


	⨁◯◯◯
VERY LOW a,b,c,d,f,g

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 70 to 74 years at a moderately increased risk for breast cancer.


	
	9.8 per 1,000
	5.10 fewer per 1,000 
(from 4.21 to 5.78)
	
	
	
	
	

	
	Moderately increased risk
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,f,g


	⨁◯◯◯
VERY LOW a,b,c,d,f,g

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 70 to 74 years at a moderately increased risk for breast cancer.


	
	11.6 per 1,000
	6.03 fewer per 1,000
(4.99 fewer to 6.84 fewer)
	
	
	
	
	

	‡The baseline risk (in the control group) was not representative of all included studies. Numerators and/or denominators were either unclear or not reported for some studies. For the age subgroup calculations, the baseline risk for each age group was taken from the Coldman cohort study. 
*Studies varied between film and digital mammography.
**Pooling was performed for a screening adherence analysis. To note that Coldman reported a standardized mortality ratio (SMR) however, it has been noted in the literature that an SMR can approximate a RR when the mortality rate in the control group is less than 10 per 1000 for a one-year period in a 10-year age band (Symons and Taulbee, 1981). The statistical heterogeneity of this estimate is high (I2=94%). Other sensitivity analyses for combining these four studies are provided in Supplemental KQ1 GRADE Material, Appendix 3.
CI: Confidence interval; RR: Risk ratio

Bibliography: 1: Choi 202115, 2: Coldman 201416, 3. Duffy 202117, 4: Morrell 201718			

	GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 


Explanations
a. We rated down once for the lack of adjustment for important confounding factors across studies, including use of hormone replacement therapy, socioeconomic status, or other adjustment for self-selection bias. Lack of reporting or measurement of population at increased risk of breast cancer (Duffy, Morell). Studies did not report average follow-up length and reasons for loss to follow-up are not reported (Duffy, Morell). 
b. Heterogeneity is very high across studies (I2=94%); (p-value<0.0001). Estimates from studies included rate ratios, risk ratios and standardized mortality ratios, with varying degrees of adjustment for confounding factors. We are unable to explain the high statistical heterogeneity through sensitivity analyses (Supplemental KQ1 GRADE Material, Appendix 3), however, all individual estimates point to a reduction in BC mortality.  Similarly, all point estimates in our pooled analysis lie to one side of our threshold, therefore we did not rate down for inconsistency. 
c. We did not rate for indirectness as both the studies (Duffy and Coldman) are population-based studies representing general population.. 
d. The 95% CI does not cross the clinical decision threshold; therefore, we did not rate down for imprecision.
e.  The 95% CI crosses the clinical decision threshold; therefore, we rated down once for imprecision.
f. We did not rate up for the magnitude of effect because not all plausible confounders (e.g., age, hormone replacement therapy, breast density, elevated risk), were adjusted for, decreasing our confidence in the estimated effect. Following GRADE guidance, the RR is on the threshold of being considered a large effect (i.e., RR either >2.0 or <0.5 based on consistent evidence from at least 2 studies, with no plausible confounders).
g. According to Egger et al.11, 10 studies are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias.
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[bookmark: _Toc157614325][bookmark: _Toc180757696]Table 4: Breast cancer mortality (Observational studies, stratified by age, stop screening analysis)

	“Continue Screening” After Baseline Examination compared to “Stop Screening” After Baseline Examination

	Outcomes
	Absolute effects
	Hazard ratio (95% CI)
	№ of participants 
(studies) 
	Quality of the evidence
(GRADE)
Clinical threshold of 0.5  
	Quality of the evidence
(GRADE)
Clinical threshold of 1  
	Comments

	
	Baseline risk with stopping screening
	Absolute effect
(95% CI)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (70-74 years)

# of follow-up (yrs): 8.0
	General population 
	HR 0.78
(0.63 to 0.95) 
	1235459
(1 study1)


	⨁◯◯◯
VERY LOW a,b,c,d,e


	⨁◯◯◯
VERY LOW a,b,c,d,e,g
	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether continuing screening decreases breast cancer mortality over 10 years for individuals aged 70 to 74 years in a general population.

	
	3.7 per 1,000
	0.81 fewer per 1,000 
(from 0.19 to 1.37 fewer)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (75-84 years) 

# of follow-up (yrs): 8.0
	General population
	HR 1.00
(0.83 to 1.19)
	1403735 
(1 study1)


	⨁◯◯◯
VERY LOW a,b,c,d,e


	⨁⨁◯◯
LOW a,b,c,f,e,g

	Using a threshold of 0.5 fewer deaths per 1,000, we are very uncertain whether continuing screening decreases breast cancer mortality over 10 years for individuals aged 75 to 84 years in a general population.

Using a threshold of 1 fewer death per 1,000, continuing screening may make little to no difference in reducing breast cancer mortality over 10 years for individuals aged 75 to 84 years in a general population.

	
	3.7 per 1,000
	
0.0 fewer per 1,000 
(from 0.63 fewer to 0.70 more)
	
	
	
	
	

	CI: Confidence interval; HR: Hazard ratio

Bibliography: 1: Garcia-Albeniz 202019			

	GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 


Explanations
a. We did not downrate for risk of bias. Study was judged to be of moderate quality using the JBI critical appraisal tool for cohort studies. 
b. We did not downrate for inconsistency (only one study included). 
c. We did not downrate for indirectness. The study answers the question of stopping versus continuing screening and all patients have received at least one baseline mammography.   
d. The 95% CI crosses the clinical decision threshold; therefore, we rated down once for imprecision.
e. We did not rate up for the magnitude of effect because the effect size did not meet the threshold for uprating. Following GRADE guidance, the RR is on the threshold of being considered a large effect (i.e., RR either >2.0 or <0.5 based on consistent evidence from at least 2 studies, with no plausible confounders).
f. The 95% CI does not cross the clinical decision threshold and we did not rate down for imprecision. 
g. According to Egger et al.11, 10 studies are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias.



[bookmark: _Toc154051878][bookmark: _Toc157614326][bookmark: _Toc180757697]Table 5: Breast cancer mortality (Observational case-control studies, stratified by age)

	Screening with mammography* compared to no screening

	Outcomes
	Absolute effects
	Range of relative effects (95% CI)**
	№ of participants 
(studies) 
	Quality of the evidence
(GRADE)
Clinical threshold of 0.5  
	Quality of the evidence
(GRADE)
Clinical threshold of 1  
	Comments

	
	Risk with Usual Care
(Assumed Risk) ‡
	Absolute effect
(95% CI)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (40-49 years) 

Range of follow-up (yrs): 11.0 to 38.0

	General population
	OR 0.56
(0.49 to 0.64) 

	Unavailable
(7 studies1-7)
	⨁◯◯◯
VERY LOW a,b,c,d,e,f


	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 40 to 49 years in a general population.


	
	1.8 per 1,000
	0.79 fewer per 1,000 (from 0.65 fewer to 0.92 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,e,f


	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 40 to 49 years at a moderately increased risk for breast cancer.


	
	2.9 per 1,000
	1.28 fewer per 1,000 (from 1.04 fewer to 1.48 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,e,f


	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 40 to 49 years at a moderately increased risk for breast cancer.


	
	3.5 per 1,000
	1.54 fewer per 1,000
(1.26 fewer to 1.79 fewer)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (50-59 years) 

Range of follow-up (yrs): 11.0 to 38.0

	General population
	OR 0.56
(0.49 to 0.64) 









	Unavailable
(7 studies1-7)
	⨁◯◯◯
VERY LOW a,b,c,d,e,f


	⨁◯◯◯
VERY LOW a,b,c,d,e,f



	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 50 to 59 years in a general population.


	
	3.3 per 1,000
	1.45 fewer per 1,000 (from 1.19 fewer to 1.68 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	⨁◯◯◯
VERY LOW a,b,c,d,e,f



	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 50 to 59 years at a moderately increased risk for breast cancer.


	
	5.3 per 1,000
	2.33 fewer per 1,000 (from 1.91 fewer to 2.70 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	⨁◯◯◯
VERY LOW a,b,c,d,e,f



	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 50 to 59 years at a moderately increased risk for breast cancer.


	
	6.3 per 1,000 
	2.77 fewer per 1,000
(2.27 fewer to 3.21 fewer)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (60-69 years) 

Range of follow-up (yrs): 11.0 to 38.0

	General population
	OR 0.56
(0.49 to 0.64) 

	Unavailable
(7 studies1-7)
	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 60 to 69 years in a general population.


	
	4.3 per 1,000
	1.89 fewer per 1,000 (from 1.55 fewer to 2.19 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 60 to 69 years at a moderately increased risk for breast cancer.


	
	6.9 per 1,000
	3.04 fewer per 1,000 (from 2.48 fewer to 3.52 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 60 to 69 years at a moderately increased risk for breast cancer.


	
	8.2 per 1,000
	3.61 fewer per 1,000
(2.95 fewer to 4.18 fewer)
	
	
	
	
	

	Sub-Group: Breast-Cancer Mortality (70-74 years) 

Range of follow-up (yrs): 11.0 to 38.0

	General population
	OR 0.56
(0.49 to 0.64) 

	Unavailable
(7 studies1-7)
	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 70 to 74 years in a general population.


	
	6.1 per 1,000
	2.68 fewer per 1,000 (from 2.20 fewer to 3.11 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on family history (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 70 to 74 years at a moderately increased risk for breast cancer.


	
	9.8 per 1,000
	4.31 fewer per 1,000 (from 3.53 fewer to 5.0 fewer)
	
	
	
	
	

	
	Moderately increased risk
Based on dense breasts (scaled adjustment)
	
	
	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	⨁◯◯◯
VERY LOW a,b,c,d,e,f

	Using a threshold of 0.5 or 1 fewer deaths per 1,000, we are very uncertain whether screening decreases breast cancer mortality over 10 years for individuals aged 70 to 74 years at a moderately increased risk for breast cancer.


	
	11.6 per 1,000
	5.10 fewer per 1,000
(4.18 fewer to 5.92 fewer)
	
	
	
	
	

	‡The baseline risk represents the breast cancer mortality rate over 10 years in an unscreened group based on Canadian observational data reported by Coldman et al.1 To calculate a moderately increased group risk, we used an estimate from Engmann et al.2 suggesting that having a first degree relative increases the lifetime risk by 1.6 times and multiplied the general population baseline risk estimate by 1.6. 
*Studies varied between film and digital mammography.
**Absolute risks were calculated using odds ratios (all adherence to screen exposure). 
CI: Confidence interval; OR: Odds ratio

Bibliography: 1:Paap 201420, 2: Pocobelli 201521, 3. Massat 201622, 4: Ripping 201723, 5. van der Waal 201724, 6. Maroni 202125, 7. De Troeyer 202326	

	GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 


Explanations
a. We rated down once for risk of bias. Cases and controls were not age matched (De Troeyer and van der Waal) or failed to adjust for important confounding factors related to self-selection bias (De Troeyer, Maroni, Van der Waal, Massat, Pocobelli, Paap and Ripping). Several studies did not provide screening details or confirm all women were invited to screening (Massat, Pocobelli, Paap, Ripping). Average follow-up length not clearly reported across studies. 
b. All individual estimates point to a reduction in BC mortality, so we did not downrate for inconsistency. 
c. We did not downrate  for indirectness since the studies used population-based approach and are reflective of general population. 
d. Given the large sample sizes; an optimal sample size calculation was not warranted. The 95% CI does not cross the clinical decision threshold; therefore, we did not rate down for imprecision. 				 
e. We did not rate up for the magnitude of effect because not all plausible confounders (e.g., age, hormone replacement therapy, breast density), were adjusted for, decreasing our confidence in the estimated effect. Following GRADE guidance, the RR is not considered a large effect (i.e., RR either >2.0 or <0.5 based on consistent evidence from at least 2 studies, with no plausible confounders).
f. According to Egger et al.11, 10 studies are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias.
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Before-and-after BC screening program / Jurisdictions with or without BC screening program in 40-49 years
 
	Outcomes
	 
	Absolute Effect

	Relative Effects
	№ of participants 
(studies) 
	Certainty of evidence (GRADE)

	
	Before BC screening implementation
(N)
	After BC screening implementation
(N)
	
	
	
	

	Breast Cancer Mortality 
Sub-group: 40-49 (Age)

Follow-up (yrs.): UnavailableError! Bookmark not defined.
	0.2 per 1,000 person-years
	
0.17 per 1,000 person-years
	

0.03 fewer per 1,000 person-years 
	Unavailable
	
N=323719 (1 Study A) 
	⨁◯◯◯
VERY LOW1,5,6,7

	Breast Cancer Mortality 
Sub-group: 40-49 (Age)

Follow-up (yrs.): 11 years
	0.15 per 1,000 person-years
	

0.12 per 1,000 person-years
	 0.03 fewer per 1,000 person-years

	Unavailable

	N= 40.7 million women-years (1 Study B) 
	⨁◯◯◯
VERY LOW2,5,6,7

	Breast Cancer Mortality 
Sub-group: 50-59 (Age)

Follow-up (yrs.): UnavailableError! Bookmark not defined.
	0.49 per 1,000 person-years
	
0.36 per 1,000 person-years
	
 0.13 fewer per 1,000 person-years

	Unavailable

	
N=323719 (1 Study A) 
	
⨁◯◯◯
VERY LOW1,5,6,7

	Breast Cancer Mortality 
Sub-group: 50-59 (Age)

Follow-up (yrs.): 11 years
	0.32 per 1,000 person-years
	
0.34 per 1,000 person-years
	
 0.02 more per 1,000 person-years

	Unavailable

	
N= 40.7 million women-years (1 Study B) 
	
⨁◯◯◯
VERY LOW2,5,6,7

	Breast Cancer Mortality 
Sub-group: 60-69 (Age)

Follow-up (yrs.): UnavailableError! Bookmark not defined.
	0.80 per 1,000 person-years
	

0.63 per 1,000 person-years
	
 0.17 fewer per 1,000 person-years

	Unavailable

	
N=323719 (1 Study A) 
	
⨁◯◯◯
VERY LOW1,5,6,7

	Breast Cancer Mortality 
Sub-group: 70-79 (Age)

Follow-up (yrs.): UnavailableError! Bookmark not defined.
	112/100,000 person-years
1.12 per 1,000 person-years
	114/100,000 person-years
1.14 per 1,000 person-years
	
 0.02 more per 1,000 person-years

	Unavailable

	
N=323719 (1 Study A) 
	
⨁◯◯◯
VERY LOW1,5,6,7

	Breast Cancer Mortality 
Sub-group: 60-74 (Age)

Follow-up (yrs.): 11 years
	58/153,905 person-years
0.38 per 1,000 person-years
	
98/166,317 person-years
0.59 per 1,000 person-years
	
0.21 more per 1,000 person-years
	Unavailable

	
N= 40.7 million women-years (1 Study B) 
	
⨁◯◯◯
VERY LOW2,5,6,7

	Breast Cancer Mortality 
Sub-group: 75-84 (Age)

Follow-up (yrs.): 11 years
	 0.72 per 1,000 person-years
	

0.84 per 1,000 person-years
	
 0.12 more per 1,000 person-years

	Unavailable

	
N= 40.7 million women-years (1 Study) B
	
⨁◯◯◯
VERY LOW2,5,6,7

	Incidence of fatal breast cancer within 10 years of diagnosis 

Sub-group: Comparison made during the active screening period (1977 to 2015) 

Follow-up (yrs.): 10 years
	Women who were invited and did not participate in screening during the screening period: 

0.62 per 1,000 person-years
	Women who were invited and participated in screening during the screening period: 

0.25 per 1,000 person-years
	

0.37 fewer per 1,000 person-years

	Relative Risk: 0.40
(0.34 to 0.48)

	


N=52,438 (Mean no. of women aged 40 to 69 years); (1 study) C
	


⨁◯◯◯
VERY LOW3,5,6,7

	Incidence of fatal breast cancer within 10 years of diagnosis 

Time-trend analysis looking at those who did not have the opportunity to screen in the pre-screening period (1958 to 1976) compared to those who were invited and participated during the active screening period (1977 to 2015) 

Follow-up (yrs.): 10 years
	0.55 per 1,000 person-years



	


0.25 per 1,000 person-years
	

0.30 fewer per 1,000 person-years

	Relative Risk: 0.46
(0.39 to 0.53)

	


N=52,438 (Mean no. of women aged 40 to 69 years); (1 study) C
	


⨁◯◯◯
VERY LOW3,5,6,7

	Incidence-based BC mortality rate ratio

Subgroup: 40-49 years

Follow-up (yrs.): 10 years
	Provincial/territorial mammography screening programs not including women aged 40-49 years:

NR
	
Provincial/territorial mammography screening programs including women aged 40-49 years:

NR
	
NR
	Rate Ratio: 0.92; 95% CI, 0.85 to 0.99

	
N=21,103 D
	
⨁◯◯◯
VERY LOW4,5,6,8


Bibliography:
A: Katalinic 202027                                                      B: Parvinen 201528                                                            C: Tabar 201929              		D. Wilkinson 202330                                                                                     
Explanations
1. We did not downrate for RoB. Study assessed at low risk of bias (RoB score for JBI Quasi-experimental tool=7/9). Study reported no data on reliability of outcomes and average follow-up period.
2. We downrated once for RoB. Study at moderate risk of bias (RoB score for JBI Quasi-experimental tool=5/9). Different number of participants across comparative groups. No information on lost to follow-up participants. No data on reliability of outcome measures.
3. We downrated once for RoB. Study at moderate risk of bias (RoB score for JBI Quasi-experimental tool=6/9). No information on control group, loss-to follow-up patients and reliability of outcome measures
4. We did not downrate for RoB. Study at low risk of bias (RoB score for JBI Quasi-experimental tool=7/9). Noted that there may be differences in the participants and access to care/treatment across screening and non-screening jurisdictions beyond screening that could impact survival differences.
5. Unable to evaluate imprecision using thresholds, as the baseline rates were not available to allow the calculation of absolute effects. Therefore, a minimally contextualized approach was used. The total population is large (>2000) and there is a large event rate (>300). We did not downrate for imprecision.
6. Not downrated for inconsistency. Single study evaluated outcome (unable to evaluate heterogeneity).
7. Downrated once for indirectness. Pre-screening periods ranged across studies between 1958 and 2004. There are population-level differences that may affect mortality beyond the introduction of mammography screening between the pre-screening period and the post-screening period. 
8. Downrated once for indirectness. Study assessed the effect of screening programs on outcomes of interest, rather than the effect of individual-level mammography screening. Not all women in screening jurisdictions participated in screening and it is unknown if BCs were diagnosed by screening or through other means (e.g., interval cancers, symptoms). 














[bookmark: _Toc157614328][bookmark: _Toc180757699]Table 7: All-cause mortality (RCTs, stratified by age, over 10 years) 

	Mammography +/- CBE compared to Usual Care 

	Outcomes
	Absolute effects
	Relative effect §
(95% CI) 
	№ of participants* 
(studies) 
	Quality of the evidence
(GRADE) 
	Comments

	
	Risk with Usual Care
(Assumed Risk) ‡
	Absolute effect
(95% CI)
	
	
	
	

	Sub-Group: All-Cause Mortality (40-49 years) 

# Randomised: 311,066
# Analyzed: Unclear

Range of follow-up (yrs): 7.9 to 17.7 
	12.7 per 1,000
	0.13 fewer per 1,000
(from 0 fewer to 0.25 fewer)
	RR 0.99
(0.98 to 1.00)
	Unavailable
(7 RCTs1-6, 8) a
	⨁⨁◯◯
LOW b,c,d,e,f
	Using a threshold of 1 fewer death per 1,000, screening may make little to no difference in reducing mortality from any cause over 10 years for individuals aged 40 to 49 years.


	Sub-Group: All-Cause Mortality (50-59 years) 

# Randomised: 79,749
# Analyzed: 79,695

Range of follow-up (yrs): 7.9 to 13.0
	30.6 per 1,000
	0.31 fewer per 1,000
(from 0 fewer to 0.61 fewer)
	RR 0.99
(0.98 to 1.00)
	79,695
(3 RCTs 3,4,7) 
	⨁⨁◯◯
LOW b,c,d,e,f
 
	Using a threshold of 1 fewer death per 1,000, screening may make little to no difference in reducing mortality from any cause over 10 years for individuals aged 50 to 59 years.

	Sub-Group: All-Cause Mortality (60-69 years) 

# Randomised: 39,681
# Analyzed: 39,681

Range of follow-up (yrs): 7.9
	71.3 per 1,000
	0.71 fewer per 1,000
(from 0 fewer to 1.43 fewer)
	RR 0.99
(0.98 to 1.00)
	39,681
(2 RCTs 3,4) 
	⨁◯◯◯
VERY LOW b,c,d,f,g
	Using a threshold of 1 fewer death per 1,000, we are very uncertain whether screening decreases mortality from any cause over 10 years for individuals aged 60 to 69 years.

	Sub-Group: All-Cause Mortality (70-74 years) 

# Randomised: 17,646
# Analyzed: 17,646

Range of follow-up (yrs): 7.9
	140.6 per 1,000
	1.41 fewer per 1,000
(from 0 fewer to 2.81 fewer)
	RR 0.99
(0.98 to 1.00)
	17,646
(2 RCTs 3,4) 
	⨁◯◯◯
VERY LOW b,c,d,f,g
	Using a threshold of 1 fewer death per 1,000, we are very uncertain whether screening decreases mortality from any cause over 10 years for individuals aged 70 to 74 years.

	‡The baseline risk has been calculated using deaths and age-specific mortality rates data from Statistics Canada and estimated over a 10-year period. (https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1310039201&pickMembers%5B0%5D=2.11&pickMembers%5B1%5D=3.3&cubeTimeFrame.startYear=2017&cubeTimeFrame.endYear=2021&referencePeriods=20170101%2C20210101) 
§ Following the same logic as breast cancer mortality, the relative effect is based on our previous systematic review and guideline4 where a subgroup analysis of relative risk by age was assessed and no difference in RR among subgroups was detected and true differences resulting from age were deemed unlikely. Therefore, we used the RR for all ages rather than focusing on each decade of age as we had previously done in our 2018 guideline.
*The number of participants and studies reflect the previous analysis for each age decade, rather than the number of studies that are included in the relative effect estimate for all ages.
CI: Confidence interval; RR: Risk ratio 

	GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 

Bibliography: 
1: Age (Moss 20156)				2. Malmo II (Nystrom 20028)			3: Swedish Two County (Kopparberg) (Tabar 198931)		 
4:  Swedish Two County (Ostergotland) (Tabar 198931)	5: Stockholm (Frisell 199732)			6: CNBSS 1 (Miller 200233) 
7: CNBSS 2 (Miller 200034)			8: Gothenburg (Bjurstam 199735)	 
  


Explanations
a. Two studies considered quasi-randomised (Stockholm & Gothenburg) 
b. Randomisation and allocation concealment were either not reported or there were serious deficiencies in these areas, we downrated once for risk of bias.
c. All point estimates in our pooled analysis lie to one side of our threshold. We did not rate down for inconsistency.  
d. Breast density was not addressed. For some studies, the control group received screening after the screening period.  Studies reported in Nystrom 2002 and Nystrom 2016 included one round of screening in the control group as part of the short-case accrual calculation. Therefore, the study estimates may be underestimated (a larger benefit from the intervention may be possible). Downrated once for indirectness. Data are from trials initiated in the 1960s-1990s and the intervention groups were primarily screened with film mammography. Due to advances in mammography technology and treatment practices, we expect that the magnitude of screening effect may differ if applied to today’s Canadian screening context. There are no high-quality clinical trials examining the impact of screening on breast cancer screening deaths using contemporary screening methods.
e. Not downrated for imprecision i) The number of events and total population are large (>300 threshold for events); and (ii) the 95%CIs include the null, but do not cross clinical decision threshold (1 fewer or 1 more). Given the large sample sizes, an optimal sample size calculation was not warranted.
f. According to Egger et al.11, 10 trials are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias.
g. Downrated once for imprecision. i) The number of events and total population are large (>300 threshold for events); and (ii) the 95%CIs include the null and cross the clinical decision threshold (1 fewer or 1 more). Given the large sample sizes, an optimal sample size calculation was not warranted.
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	Screening with film mammography (with or without CBE) compared to usual care

	Outcomes
	Absolute Effects
	Relative effect
(95% CI) 
	№ of participants 
(studies) 
	Quality of the evidence
(GRADE) 
	Comments

	
	Risk with Usual Care
(Assumed Risk)
	Absolute effect
(95% CI)
	
	
	
	

	Invasive Breast Cancer Diagnosed at Stage II or higher (all ages)*

Range of follow-up (yrs): 5.0 to 10.0

	9.1 per 1000
	3 fewer per 1,000 (from 5 fewer to 1 more)
	RR 0.72
(0.49 to 1.06)
	Unclear 
(5 RCTs1-5)
	⨁◯◯◯
VERY LOW a,b,c,d,e,l
	Using a threshold of 3 fewer breast cancers diagnosed at stage II or higher per 1,000, we are very uncertain whether screening decreases the number of individuals with stage II+ at diagnosis in those at general population risk for breast cancer (all ages).


	Invasive Breast Cancer Diagnosed at Stage II or higher (Ages 40-49 years)*

Follow-up (yrs): 7.0
	2.6 per 1000
	1 more per 1,000 (from 1 more to 3 more)
	RR 1.55
(1.23 to 2.11)
	Unclear 
(1 RCT3)
	⨁◯◯◯
VERY LOW f,g,d,h,l
	Using a threshold of 3 fewer breast cancers diagnosed at stage II or higher per 1,000, we are very uncertain whether screening makes little to no difference on the number of individuals with stage II+ at diagnosis in those at general population risk for breast cancer (40-49 years).


	Invasive Breast Cancer Diagnosed at Stage II or higher (Ages 50-59 years)*

Follow-up (yrs): 7.0

	4.6 per 1000
	0 fewer per 1,000 (from 1 fewer to 2 more)
	RR 1.09
(0.82 to 1.45)
	Unclear 
(1 RCT3)
	⨁◯◯◯
VERY LOW f,g,d,h,l
	Using a threshold of 3 fewer breast cancers diagnosed at stage II or higher per 1,000, we are very uncertain whether screening makes little to no difference on the number of individuals with stage II+ at diagnosis in those at general population risk for breast cancer (50-59 years).


	Invasive Breast Cancer Diagnosed at Stage III or higher (all ages)*

Range of follow-up (yrs): 5.0 to 10.0
	2.2 per 1000
	1 fewer per 1,000 (from 1 fewer to 0 fewer)
	RR 0.64
(0.47 to 0.88)
	Unclear 
(3 RCTs2,4,5)
	⨁◯◯◯
VERY LOW i,j,d,k,l
	Using a threshold of 2 fewer breast cancers being diagnosed at stage III or higher per 1,000, we are very uncertain whether screening makes little to no difference on the number of individuals with stage III+ at diagnosis in those at general population risk for breast cancer (all ages).


	*Rates calculated using number of participants with stage II+ or stage III+ reported in Tarone 1995 for included trials and the number of participants randomized in each trial. 
CI: Confidence interval; RR: Risk ratio 
Bibliography: 
1: Swedish Two County (Kopparberg & Ostergotland) (Tarone 199536)                   2: Malmo I (Tarone 199536)	                        3: CNBSS 1 (Tarone 199536)	         4:  HIP (Tarone 199536)	                      5: Stockholm (Tarone 199536) 

	GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 


Explanations
a. One study considered quasi-randomised (Stockholm) 
b. Downrated once for risk of bias. Randomisation and allocation concealment were either not reported sufficiently (Malmo I, HIP) or there were serious deficiencies in these areas (CNBSS-I, Stockholm). 
c. Approximately half of the point estimates in our pooled analysis lie on either side of our threshold. We rated down once for inconsistency.
d. Data are from trials initiated in the 1960s-1990s and the intervention groups were primarily screened with film mammography. Due to advances in mammography technology and treatment practices, we expect that the magnitude of screening effect may differ if applied to today’s Canadian screening context. There are no high-quality clinical trials examining the impact of screening on breast cancer screening deaths using contemporary screening methods.
e. Downrated once for imprecision. CI crosses threshold for benefit of breast cancer screening for proportion of patients diagnosed at stage II or higher. 
f. Downrated once for risk of bias. High risk of bias due to concerns with randomisation method and allocation concealment (CNBSS I).
g. Not downrated for inconsistency. Single study evaluated outcome.
h. Downrated once for imprecision. Low number of events (fewer than 300) and confidence interval crosses threshold for harm.
i. Downrated once for risk of bias. High risk of bias due to risk of bias in randomization and allocation concealment (Stockholm) and use of local endpoint committee for blinding of outcomes (HIP).
j. All point estimates in our pooled analysis lie to one side of our threshold. We did not rate down for inconsistency.
k. Did not downrate for imprecision. Large population and CI does not cross below the threshold for benefit of breast cancer screening for proportion of population diagnosed at stage III.
l. According to Egger et al.11, 10 trials are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias.
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[bookmark: _Toc180757701]Table 9: Stage at diagnosis (Observational studies, all ages)

	Screening with mammography* compared to no screening

	Outcomes
	Absolute effects 
	Relative effect
(95% CI) 
	№ of participants 
(studies) 
	Quality of the evidence
(GRADE) 
	Comments

	
	Risk with Usual Care
(Assumed Risk)
	Absolute effect
(95% CI)
	
	
	
	

	Distant degree of spread at diagnosis

	NR
	Not estimable**
	RR 0.44
(0.37 to 0.52)
	869,857 (1 study1)
	⨁◯◯◯
VERY LOW a,b,c,d,e
	We are very uncertain about if screening with mammography compared to no screening reduces the proportion of individuals with distant degree of breast cancer spread at diagnosis

	Stage II+ at diagnosis

	1.81 per 1000 
	
0.51 fewer per 1000 (0.43 fewer to 0.58 fewer)
	Incidence Rate ratio 0.72
(0.68 to 0.76)
	413,447 (1 study2)
	⨁◯◯◯
VERY LOW b,c,e f,g,
	Using a threshold of 3 fewer breast cancers being diagnosed at stage II or higher per 1,000, we are very uncertain whether screening makes little to no difference in the number of individuals with stage II+ at diagnosis in those at general population risk for breast cancer. 

	*The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
**Study did not provide baseline risk values for usual care or breast cancer screening groups to calculate absolute risk.
CI: Confidence interval; RR: Risk ratio 

Bibliography: 
1: Morrell 201718                                                   2: Puliti 201737

	GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 


Explanations
a. Downrated twice for risk of bias. Study at high risk of bias (RoB score for JBI cohort tool=4/11). Non-screening population inferred from census-derived population data rather than individual data and lack of reporting on outcome measurement. Lack of adjustment for important confounding factors (use of HRT, breast density). Unclear report of average follow-up time for population and no description of number of women lost to follow-up. 
b. Not downrated for inconsistency. Single study evaluated outcome (unable to evaluate heterogeneity). 
c. Not downrated for indirectness. Studies used population-based approach which was reflective of general population
d. Not downrated for imprecision. Unable to calculate absolute effects to determine if benefit for threshold is crossed, so a minimally contextualized approach was used. The total population is large (>2000) and there is a large event rate (>300). Given the large sample sizes and that the confidence interval does not include the null value, an optimal sample size calculation is not warranted. 
e. According to Egger et al.11, 10 studies are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias. 
f. Downrated once for risk of bias. Study at moderate risk of bias (RoB score for JBI cohort tool=7/11). Lack of adjustment for important confounding factors (use of HRT, breast density). No description of number of women lost to follow-up. 
g. Not downrated for imprecision. Large population and CI does not cross threshold for breast cancer screening benefit for stage III at diagnosis. 




[bookmark: _Toc180757702]Table 10: Stage distribution of Breast Cancer (Quasi-experimental, Sub-groups)

Before-and-after BC screening program implementation/ Jurisdictions with or without BC screening program in 40-49 years

	Outcomes
	Rates 
	Absolute Effect
	Relative effect
(95% CI) 
	№ of participants 
(studies) 
	Risk of bias
(Score)

	
	Before BC screening implementation
(N)
	After BC screening implementation
(N)
	
	
	
	

	Advanced stage defined as stages III and IV as per the TNM classification

Sub-group: 70-75 years (Screening uptake period; 1998-2002)2

Follow-up (yrs.): Unavailable
	
0.59 per 1,000 person-years
	

0.46 per 1,000 person-years
	

0.13 fewer per 1,000 person-years
	

Incidence Rate Ratio: 0.791
(0.71 to 0.87)

	

N= 38442 (1 study) A
	

⨁◯◯◯
VERY LOW 3,6,7,8

	Advanced stage defined as stages III and IV as per the TNM classification

Sub-group: 76-80 years (Screening uptake period; 1998-2002) 2

Follow-up (yrs.): Unavailable
	0.66 per 1,000 person-years
	

0.69 per 1,000 person-years
	
0.03 more per 1,000 person-years
	Incidence Rate Ratio: 1.041
(0.94 to 1.17)
	N= 38442 (1 study) A
	⨁◯◯◯
VERY LOW 3,6,7,8

	Advanced stage defined as stages III and IV as per the TNM classification

Sub-group: 70-75 years (Screening uptake period; 2003-2011) 2

Follow-up (yrs.): Unavailable
	0.59 per 1,000 person-years
	

0.52 per 1,000 person-years

	0.07 fewer per 1,000 person-years
	

Incidence Rate Ratio: 0.881
(0.81 to 0.97)1 
 
	

N= 38442 (1 study) A
	

⨁◯◯◯
VERY LOW 3,6,7,8

	Advanced stage defined as stages III and IV as per the TNM classification

Sub-group: 76-80 years (Screening uptake period; 2003-2011) 2

Follow-up (yrs.): Unavailable
	0.66 per 1,000 person-years
	

0.67 per 1,000 person-years
	0.01 more per 1,000 person-years
	

Incidence Rate Ratio: 1.021
(0.92 to 1.13)
	

N= 38442 (1 study) A
	

⨁◯◯◯
VERY LOW 3,6,7,8

	Sub-group: Late stage (Regional)
Age group: Women aged ≥40 years (all ages)
Follow-up (yrs.): Unavailable
	
0.87 per 1,000 person-years

	
0.77 per 1,000 person-years

	0.10 fewer per 1,000 person-years
	
Unavailable
	
UnavailableError! Bookmark not defined. (1 Study) B
	
⨁◯◯◯
VERY LOW 4,6,7,8

	Sub-group: Late stage (Distant)
Age group: Women aged ≥40 years (all ages)
Follow-up (yrs.): Unavailable
	0.17 per 1,000 person-years


	
0.18 per 1,000 person-years

	0.01 more per 1,000 person-years
	
Unavailable
	
UnavailableError! Bookmark not defined. (1 Study) B
	
⨁◯◯◯
VERY LOW 4,6,7,8

	Proportion of BC diagnosed at Stage II

Subgroup: 40-49 years
	Jurisdictions without organised screening programs for women 40–49 with annual recall:

437 per 1,000


	Jurisdictions with organised screening programs for women 40–49 with annual recall:

407 per 1,000
	
30 fewer per 1,000
	
Unavailable
p < 0.001
	Unavailable (1 Study) C

	⨁◯◯◯
VERY LOW 5,6,7,9

	Proportion of BC diagnosed at Stage III

Subgroup: 40-49 years
	Jurisdictions without organised screening programs for women 40–49 with annual recall:

183 per 1,000

	Jurisdictions with organised screening programs for women 40–49 with annual recall:

156 per 1,000
	27 fewer per 1,000
	
Unavailable
p < 0.001
	Unavailable (1 Study) C

	⨁◯◯◯
VERY LOW 5,6,7,9

	Proportion of BC diagnosed at Stage IV

Subgroup: 40-49 years
	Jurisdictions without organised screening programs for women 40–49 with annual recall:

46 per 1,000


	Jurisdictions with organised screening programs for women 40–49 with annual recall:

39 per 1,000
	7 fewer per 1,000
	
Unavailable
p = 0.001
	Unavailable (1 Study) C

	⨁◯◯◯
VERY LOW 5,6,7,9

	Proportion of BC diagnosed at Stage II

Subgroup: 50-59 years
	Jurisdictions without organised screening programs for women 40–49 with annual recall:

372 per 1,000

	Jurisdictions with organised screening programs for women 40–49 with annual recall:

360 per 1,000
	12 fewer per 1,000
	
Unavailable
p = 0.003
	Unavailable (1 Study) C

	⨁◯◯◯
VERY LOW 5,6,7,9

	Proportion of BC diagnosed at Stage III

Subgroup: 50-59 years
	Jurisdictions without organised screening programs for women 40–49 with annual recall:

136 per 1,000

	Jurisdictions with organised screening programs for women 40–49 with annual recall:
123 per 1,000

	13 fewer per 1,000
	Unavailable p < 0.001

	Unavailable (1 Study) C

	⨁◯◯◯
VERY LOW 5,6,7,9

	Proportion of BC diagnosed at Stage IV

Subgroup: 50-59 years
	Jurisdictions without organised screening programs for women 40–49 with annual recall:
NR


	Jurisdictions with organised screening programs for women 40–49 with annual recall:
NR

	NR
	Unavailable
	Unavailable (1 Study) C

	⨁◯◯◯
VERY LOW 5,6,7,9


Bibliography:
A: de Glas 201438 		B: Helvie 201439		C. Wilkinson 202240

Explanations
1. Unadjusted incidence rate ratio (IRR)
2. Comparison of screening period to pre-screening period of 1995-1997. 
3. Study at Low risk of bias (RoB score for JBI Quasi-experimental tool=7/9). No information on loss-to follow-up patients and reliability of outcome measures.
4. Study at moderate risk of bias (RoB score for JBI Quasi-experimental tool=6/9). No information on control group, loss-to follow-up patients and reliability of outcome measures
5. Study at low risk of bias (RoB score for JBI Quasi-experimental tool=8/9). Noted that there may be differences in access to care across screening and non-screening jurisdictions beyond screening that could impact the stage of BC diagnosis. 
6. Unable to evaluate imprecision using thresholds, as the baseline rates were not available to allow the calculation of absolute effects. Therefore, a minimally contextualized approach was used. The total population is large (>2000) and there is a large event rate (>300). We did not downrate for imprecision.
7. Not downrated for inconsistency. Single study evaluated outcome (unable to evaluate heterogeneity).
8. Downrated once for indirectness. Pre-screening periods ranged across studies between 1958 and 2004. There are population-level differences that may affect mortality beyond the introduction of mammography screening between the pre-screening period and the post-screening period. 
9. Downrated once for indirectness. Study assessed the effect of screening programs on outcomes of interest, rather than the effect of individual-level mammography screening. Not all women in screening jurisdictions participated in screening and it is unknown if BCs were diagnosed by screening or through other means (e.g., interval cancers, symptoms). 





[bookmark: _Toc180757703]Table 11: Overdiagnosis over 10 years (RCTs, stratified by age) 

	Mammography +/- CBE compared to Usual Care

	Outcomes
	Absolute effects 
	Relative effect
(95% CI) 
	№ of participants 
(studies) 
	Quality of the evidence
(GRADE) 
	Comments

	
	Incident rates with usual care
(Assumed rate) ‡
	Absolute risk 
(95% CI)
	
	
	
	

	Main analysis: Overdiagnosis invasive + in situ cancers (40-49 years) 

Range of follow-up (yrs): 9 to 15 
	17.7 per 1,000 
	1.95 more per 1,000
(from 0.89 more to 3.01 more)
	RR 1.11
(1.05 to 1.17)
	293,152 
(3 1-3 RCTs) a
	⨁◯◯◯
VERY LOW a,b,c,d,e

	Using a threshold of 5, we are very uncertain whether screening leads to at least 5 overdiagnosed cancers in individuals aged 40 to 49 years.

	Other analysis: Overdiagnosis invasive cancers only (40-49 years) 

Range of follow-up (yrs): 9 to 15 

	16.7 per 1,000
	1 more per 1,000
(from 0  to 2 more)
	RR 1.06
(1.00 to 1.12)
	293,152 
(3 1-3 RCTs) a
	⨁⨁◯◯
LOW a,c,d,e,f

	Using a threshold of 5, screening may lead to little to no difference in overdiagnosed invasive cancers in individuals aged 40 to 49 years.

	Main analysis: Overdiagnosis invasive + in situ cancers (50-59 years) 

Range of follow-up (yrs): 10 to 15 

	24.1 per 1,000
	1.93 more per 1,000
(from 0.24 more to 3.86 more)
	RR 1.08
(1.01 to 1.16)
	132,231
(2 1,2 RCTs) a
	⨁⨁◯◯
LOW a,c,d,e,f

	Using a threshold of 5, screening may lead to little to no difference in overdiagnosed cancers in individuals aged 50 to 59 years.

	Other analysis: Overdiagnosis invasive cancers only (50-59 years) 

Range of follow-up (yrs): 10 to 15 

	23.5 per 1,000
	1.18 more per 1,000
(from 0.71 fewer to 3.06 more)
	RR 1.05
(0.97 to 1.13)
	132,231
(2 1,2 RCTs) a
	⨁⨁◯◯
LOW a,c,d,e,f

	Using a threshold of 5, screening may lead to little to no difference in overdiagnosed invasive cancers in individuals aged 50 to 59 years.

	‡The assumed rate was calculated using the control event rates across included studies.  
CI: Confidence interval 

Bibliography: 1: Malmo I (Zackrisson 200641); 2: CNBSS 1 & 2 (Baines 201642); 3: AGE (Duffy 202043)

	GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 


Explanations
a. We downrated once for risk of bias. Randomisation and allocation concealment were either not reported or there were serious deficiencies in these areas. 
b. Approximately half point estimates in our pooled estimate cross our threshold, we downrated once for inconsistency.
c. Downrated once for indirectness. Data are from trials initiated in the 1960s-1990s and some trial estimates included participants outside the previously defined age decades (e.g., in the 40-49 age decade, one study included some individuals in their 50s). 
d. Not rated down for imprecision. Clinical decision threshold set at 5.
e. Not downrated for publication bias. Cannot assess publication bias (insufficient number of trials). 
f. Not downrated for inconsistency; all point estimates in our pooled analysis lie to one side of our threshold.









Table 11 forest plots
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Age 50-59 (invasive + in situ)
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Age 50-59 (invasive only)

[image: A screenshot of a graph

Description automatically generated]







[bookmark: _Toc180757704]Table 12: Overdiagnosis (Observational studies, stratified by age) 

	Mammography +/- CBE compared to Usual Care

	Outcomes
	Summary‡ 

	№ of participants 
(studies) 
	Quality of the evidence
(GRADE) 
	Comments

	Overdiagnosis invasive + in situ cancers (40-49 years) 

Range of follow-up (yrs): 8 years
Screening interval: biennial

	One study reported the number of invasive and in situ breast cancers among women 49 to 52 years and found a rate of 3.87 per 1,000 person years in the screened group and 2.45 per 1,000 person years in the unscreened group [RR 1.49 (95% CI 1.18 to 1.88)]. 
	Unclear 
(1 study)1
	⨁◯◯◯
VERY LOW a-e 

	We are very uncertain whether screening leads to at least 5 overdiagnosed cancers in individuals aged 40 to 49 years.

	Overdiagnosis invasive + in situ cancers (50-59 years) 

Range of follow-up (yrs): 8 to 13 years
Screening interval: biennial

	Two studies reported the number of invasive and in situ breast cancers. One study reported among 53- to 59-year-olds and found a rate of 2.77 per 1,000 person years in the screened group and 3.19 per 1,000 person years in the unscreened group. The second study found a rate of 3.74 per 1,000 individuals in the screening group and 3.40 per 1,000 individuals in the control group among 50- to 69-year-olds.  
	Unclear
(2 studies)1,2
	⨁◯◯◯
VERY LOW a,d-g

	We are very uncertain whether screening leads to at least 5 overdiagnosed cancers in individuals aged 50 to 59 years.

	Overdiagnosis invasive + in situ cancers (60-69 years) 

Range of follow-up (yrs): 8 to 13 years
Screening interval: biennial

	Two studies reported the number of invasive and in situ breast cancers. One study reported among 60- to 69-year-olds and found a rate of 3.59 per 1,000 person years in the screened group and 3.44 per 1,000 person years in the unscreened group. The second study found a rate of 3.74 per 1,000 individuals in the screening group and 3.40 per 1,000 individuals in the control group among 50- to 69-year-olds.  
	Unclear
(2 studies)1,2
	⨁◯◯◯
VERY LOW a,d-g

	We are very uncertain whether screening leads to at least 5 overdiagnosed cancers in individuals aged 60 to 69 years.

	Overdiagnosis invasive + in situ cancers (70-74 years) 

Range of follow-up (yrs): 15 years
Screening interval: 3 years

	One study reported the number of invasive and in situ breast cancers among women 70 to 74 years and found a rate of 61 per 1,000 individuals in the screened group and 41 per 1,000 individuals in the unscreened group [HR 1.47 (95% CI 1.19 to 1.81)]. 
	19,925
(1 study)3
	⨁⨁◯◯
LOW b,d,e,h,i 

	Screening may lead to at least 5 overdiagnosed cancers in 1,000 individuals aged 70 to 74 years.

	Overdiagnosis invasive + in situ cancers (75 years and older) 

Range of follow-up (yrs): 15 years
Screening interval: 3 years

	One study reported the number of invasive and in situ breast cancers among women 75 to 84 years and found a rate of 49 per 1,000 individuals in the screened group and 26 per 1,000 individuals in the unscreened group (HR 1.92 (95% CI 1.60 to 2.30)]. The same study reported for those aged 85 years or older and found a rate of 28 per 1,000 individuals in the screened group and 13 per 1,000 individuals in the unscreened group [HR 2.20 (95% CI 1.43 to 3.40)].
	34,710
(1 study)3
	⨁⨁◯◯
LOW b,d,e,h,i 

	Screening may lead to at least 5 overdiagnosed cancers in 1,000 individuals aged 75 years or older.

	‡ We did not pool due to variations in reporting  (e.g., different denominators such as person years). Results are narratively summarized.  
CI: Confidence interval, RR: relative risk, HR: hazard ratio

Bibliography: 1 Lund 201844; 2: Puliti 201737; 3: Richman 202345

	GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 


Explanations
a. Downrated once for risk of bias. One study had a follow up time deemed not sufficient to be long enough for outcomes to occur (at least 10-15 years) and there are concerns with adjusting for lead time or self selection bias.  
b. Not downrated for inconsistency. One study assessed. 
c. Downrated once for indirectness. We reported what study authors report and some study subjects in their 50s were included in the estimate, it’s not truly a reflection of the desired age group.
d. Not downrated for imprecision. Narrative analysis. Clinical decision threshold of 5 more or fewer. Unable to assess OIS. 
e. According to Egger et al.11, 10 studies are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias.
f.  Downrated once for inconsistency. Reporting of estimates varied between studies. One cannot be confident that the same methodological approach was used.
g. Downrated once for indirectness. We reported what study authors report and some study subjects in their 50s or 60s were missing in the estimate, it’s not truly a reflection of the desired age group. 
h. Not downrated for risk of bias. 
i.  Not downrated for indirectness.  
 






[bookmark: _Toc180757705]Table 13: Interval cancers (Intervention arm only - descriptive data of RCTs)

	Screening with mammography (with or without CBE) compared to usual care

	Outcomes
	Impact
	№ of participants 
(studies) 
	Quality of the evidence
(GRADE) 
	Comments

	Invasive and DCIS (All ages) – screening interval <=12 months

# R: 44,925                                                                  # A: Unclear                                            Range of follow-up (yrs): 5.0
	3.9 (95% CI 3.4 to 4.5) interval cancers (Invasive and DCIS) were detected in the mammography arm per 1000 women (176/44,925 randomized) over the follow-up period of five years (screening interval 12 months). 
	Unclear (1 RCT)1
	⨁⨁◯◯
LOW a,b,c,d,j


	Using a threshold of 6 interval cancers over 10 years, screening may lead to little to no difference in interval cancers (invasive and DCIS). 

We cannot comment on the comparative effectiveness of breast cancer screening for interval cancers, as interval cancers detected by screening cannot be measured in a non-screening comparator group. Interpretation of this estimate should be informed by additional data that is reflective of the current Canadian context. 

	Invasive and DCIS (All ages) – screening interval 13-24 months

# R: 62,222                                                                     # A: Unclear                                            Range of follow-up (yrs): 4.8-7.0
	3.1 (95% CI 2.6 to 3.7) interval cancers (Invasive and DCIS) were detected in the mammography arm per 1000 women over the follow-up period of 4.8-7 years (screening interval 18 months). 
	Unclear (2 RCTs)2,3
	⨁◯◯◯
VERY LOW e,f,c,d,j



	Using a threshold of 6 interval cancers over 10 years, we are very uncertain if screening leads  to little to no difference in interval cancers (invasive and DCIS). 

We cannot comment on the comparative effectiveness of breast cancer screening for interval cancers, as interval cancers detected by screening cannot be measured in a non-screening comparator group. Interpretation of this estimate should be informed by additional data that is reflective of the current Canadian context.  

	Invasive and DCIS (All ages) – screening interval >24 months

# R: 77,080                                                                   # A: Unclear                                            Range of follow-up (yrs): 7.0
	3.9 (95% CI 3.4 to 4.3) interval cancers (Invasive and DCIS) were detected in the mammography arm per 1000 women (298/77,080 randomised) over the follow-up period of 7 years (screening interval 23-33 months). 
	Unclear (1 RCT)4
	⨁⨁◯◯
LOW a,b,c,d,j


	Using a threshold of 6 interval cancers over 10 years, screening may lead to little to no difference in interval cancers (invasive and DCIS). 

We cannot comment on the comparative effectiveness of breast cancer screening for interval cancers, as interval cancers detected by screening cannot be measured in a non-screening comparator group. Interpretation of this estimate should be informed by additional data that is reflective of the current Canadian context. 

	Invasive Only (All ages) – 18-month screening interval

# R: 61,968
# A: Unclear
Mean follow-up (yrs): 4.8-7.0
	2.8 (95% CI 2.4 to 3.3) interval cancers (Invasive cancers) were detected in the mammography arm per 1000 women over the follow-up period of 4.8-7 years (screening interval 18 months). 
	Unclear (2 RCTs)2,5 
	⨁◯◯◯
VERY LOW e,g,c,d,j


	Using a threshold of 6 interval cancers over 10 years, we are very uncertain if screening leads  to little to no difference in interval cancers (invasive only). 

We cannot comment on the comparative effectiveness of breast cancer screening for interval cancers, as interval cancers detected by screening cannot be measured in a non-screening comparator group. Interpretation of this estimate should be informed by additional data that is reflective of the current Canadian context.  

	DCIS Only (All ages) – 18-month screening interval

# R: 61,968
# A: Unclear
Mean follow-up (yrs): 4.8-7.0
	0.2 (95% CI 0.1 to 0.5) interval cancers (DCIS cancers) were detected in the mammography arm per 1000 women over the follow-up period of 4.8-7 years (screening interval 18 months). 
	Unclear (2 RCTs)2,5  
	⨁◯◯◯
VERY LOW e,h,c,d,j

	Using a threshold of 6 interval cancers over 10 years, we are very uncertain if screening leads  to little to no difference in interval cancers (DCIS). 

We cannot comment on the comparative effectiveness of breast cancer screening for interval cancers, as interval cancers detected by screening cannot be measured in a non-screening comparator group. Interpretation of this estimate should be informed by additional data that is reflective of the current Canadian context.  

	Age group 39-49 years (Invasive and DCIS) – 18-month screening interval

# R: 11,724
# A: Unclear
Mean follow-up (yrs): 4.8-7.0
	3.0 (95% CI 2.1 to 4.2) interval cancers (Invasive and DCIS) were detected in the mammography arm per 1000 women (35/11,724 randomised) over the follow-up period of 4.8-7 years (screening interval 18 months). 
	Unclear (1 RCT)5 
	⨁⨁◯◯
LOW i,b,c,d,j


	Using a threshold of 6 interval cancers over 10 years, screening may lead to little to no difference in interval cancers (invasive and DCIS). 

We cannot comment on the comparative effectiveness of breast cancer screening for interval cancers, as interval cancers detected by screening cannot be measured in a non-screening comparator group. Interpretation of this estimate should be informed by additional data that is reflective of the current Canadian context.  

	Age group 39-49 years (Invasive Only) – 18-month screening interval

# R: 11,724
# A: Unclear
Mean follow-up (yrs): 4.8-7.0
	2.8 (95% CI 1.9 to 3.9) interval cancers (Invasive) were detected in the mammography arm per 1000 women (33/11,724 randomised) over the follow-up period of 4.8-7 years (screening interval 18 months). 
	Unclear (1 RCT)5
	⨁⨁◯◯
LOW i,b,c,d,j

	Using a threshold of 6 interval cancers over 10 years, screening may lead to little to no difference in interval cancers (invasive). 

We cannot comment on the comparative effectiveness of breast cancer screening for interval cancers, as interval cancers detected by screening cannot be measured in a non-screening comparator group. Interpretation of this estimate should be informed by additional data that is reflective of the current Canadian context.  

	Age group 39-49 years (DCIS Only) – 18-month screening interval

# R: 11,724
# A: Unclear
Mean follow-up (yrs): 4.8-7.0
	0.2 (95% CI 0.02 to 0.6) interval cancers (DCIS) were detected in the mammography arm per 1000 women (2/11,724 randomised) over the follow-up period of 4.8-7 years (screening interval 18 months). 
	Unclear (1 RCT)5
	⨁⨁◯◯
LOW i,b,c,d,j

	Using a threshold of 6 interval cancers over 10 years, screening may lead to little to no difference in interval cancers (DCIS). 

We cannot comment on the comparative effectiveness of breast cancer screening for interval cancers, as interval cancers detected by screening cannot be measured in a non-screening comparator group. Interpretation of this estimate should be informed by additional data that is reflective of the current Canadian context.

	Age group 50-59 years (Invasive and DCIS) – 18-month screening interval

# R: 9,926
# A: Unclear
Mean follow-up (yrs): 4.8-7.0

	1.9 (95% CI 1.2 to 3.0) interval cancers (Invasive; no DCIS detected) were detected in the mammography arm per 1000 women (19/9,926 randomised) over the follow-up period of 4.8-7 years (screening interval 18 months). 
	Unclear (1 RCT)5
	⨁⨁◯◯
LOW i,b,c,d,j

	Using a threshold of 6 interval cancers over 10 years, screening may lead to little to no difference in interval cancers (invasive and DCIS). 

We cannot comment on the comparative effectiveness of breast cancer screening for interval cancers, as interval cancers detected by screening cannot be measured in a non-screening comparator group. Interpretation of this estimate should be informed by additional data that is reflective of the current Canadian context.

	Bibliography: 
1: CNBSS 1 & 2 (Miller 20149)			2: Stockholm (Frisell 199732)                                              3. Gothenburg (Bjurstam 201646) 
4: Swedish Two County (Tabar 20117) 		5: Gothenburg (Bjurstam 200312)			


Explanations
a. Downrated once for risk of bias due to a lack of reporting for how interval cancers were detected and unclear reporting on who was used in the analysis. 
b. Not downrated for inconsistency. Single study evaluated for outcome.
c. Downrated once for indirectness. Data are from trials initiated in the 1960s-1990s and the intervention groups were primarily screened with film mammography. Due to advances in mammography technology and treatment practices, we expect that the magnitude of screening effect may differ if applied to today’s Canadian screening context. There are no high-quality clinical trials examining the impact of screening on interval cancers using contemporary screening methods.
d. The 95% CI does not cross the clinical decision threshold; therefore, we did not rate down for imprecision.
e. Downrated once for risk of bias. Studies ranged from moderate to high risk of bias. Lack of reporting for how interval cancers were detected and unclear reporting on who was used in the analysis.    
f. Inconsistency is moderately high (I^2 = 61%). Rated down once. 
g. Inconsistency is moderately high (I^2 = 52%). Rated down once. 
h. Inconsistency is moderately high (I^2 = 57%). Rated down once.
i. Downrated once for risk of bias. Lack of reporting for how interval cancers were detected and missing important demographic details in intervention group.
j. According to Egger et al.11, 10 trials are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias.











Table 13 forest plots 
Forest plot for Invasive and DCIS (All ages):
[image: A graph of events and numbers

Description automatically generated with medium confidence]
· Notes: Rates presented per 1000 women
· Follow-up rates varied between studies: Miller 5.0 years, Frissell and Bjurstam 4.8-7.0 years, Tabar 7.0 years 

Forest plot for Invasive-only interval cancers (All ages):
[image: A graph with numbers and a line

Description automatically generated]
· Notes: Rates presented per 1000 women
· Follow-up rates varied between studies: 4.8-7.0 years 

Forest plot for DCIS-only interval cancer (All ages):
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Description automatically generated]
· Notes: Rates presented per 1000 women
· Follow-up rates varied between studies: 4.8-7.0 years 

Interval Cancers – Age Subgroups
[image: A screenshot of a graph

Description automatically generated]
· Notes: Rates presented per 1000 women
· Follow-up rate ranged between 4.8-7.0 years 



[bookmark: _Toc180757706]Table 14: Treatment-related morbidity (RCTs, all ages)

	Screening with mammography (with or without CBE) compared to usual care

	Outcomes
	Absolute effects
	Relative effect
(95% CI) 
	№ of participants 
(studies) 
	Quality of the evidence
(GRADE) 
	Comments

	
	Risk with Usual Care
(Assumed Risk)**
	Absolute effect
(95% CI)
	
	
	
	

	Number of mastectomies

Mean follow up: 7-9 years
	9.2 per 1000
	1.84 more per 1000 (from 1.01 more to 2.76 more)

	RR 1.20
(1.11 to 1.30)
	250479 (5 RCTs1-5)
	⨁◯◯◯
VERY LOW a,b,c,d,i
	Using a threshold of 2 fewer breast cancers requiring a full mastectomy per 1,000, we are very uncertain whether screening makes little to no difference in the number of mastectomies over 7-9 years in those in a general population. 


	Number treated with radiotherapy

Mean follow up: 7-9 years
	8.9 per 1000
	2.85 more per 1000 (from 1.42 more to 4.45 more)
	RR 1.32
(1.16 to 1.50)
	100383 (2 RCTs3,4)
	⨁⨁◯◯
LOW b,e,f,g,i
	Using a threshold of 5 fewer breast cancers requiring radiotherapy per 1,000, screening may make little to no difference in the number treated with radiotherapy over 7-9 years in those in a general population. 


	Number treated with chemotherapy

Mean follow up: 7-9 years
	3.6 per 1000
	0.14 fewer per 1000 (from 0.79 fewer to 0.68 more)
	RR 0.96
(0.78 to 1.19)
	100383 (2 RCTs3,4)
	⨁⨁◯◯
LOW b,e,f,h,i
	Using a threshold of 2 fewer breast cancers requiring chemotherapy per 1,000, screening may make little to no difference in the number treated with chemotherapy over 7-9 years in those at a general population risk of breast cancer.  



	*The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
**The overall event rate in the usual care group across included trials was used for the baseline risk. 
CI: Confidence interval; RR: Risk ratio 
Bibliography: 
1: CNBSS 1 (Gøtzsche 201347)                                 2: CNBSS 2 (Gøtzsche 201347)                        3: Malmo I (Gøtzsche 201347)	            4:  Swedish Two County (Kopparberg) (Gøtzsche 201347)                      5: Stockholm (Gøtzsche 201347) 


	GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 


Explanations
a. Downrated once for risk of bias. Randomisation and allocation concealment were either not reported (Malmo I, Swedish two county [Kopparberg]) or there were serious deficiencies in these areas (CNBSS 1&2, Stockholm). 
b. All point estimates in our pooled analysis lie to one side of our threshold. We did not rate down for inconsistency. 
c. Downrated once for indirectness. Data are from trials initiated in the 1960s-1990s and the intervention groups were primarily screened with film mammography. Due to advances in mammography technology and treatment practices, we expect that the magnitude of screening effect may differ if applied to today’s Canadian screening context. There are no high-quality clinical trials examining the impact of screening on breast cancer treatment-related morbidity using contemporary screening methods. For some studies, the control group received screening after the screening period (Stockholm and Swedish Two County [Kopparberg]). 
d. Downrated once for imprecision. CI crosses threshold for breast cancer screening harm for breast cancers requiring a full mastectomy (versus lumpectomy).
e. Downrated once for risk of bias. Randomisation and allocation concealment were not reported (Malmo I, Swedish two county [Kopparberg]).
f. Downrated once for indirectness. Trial data is from trials mainly initiated in the 1970s-1980s and the intervention groups were primarily screened with film mammography. Due to advances in mammography technology and treatment practices, we expect that the magnitude of screening effect would differ if applied to today’s Canadian screening context. In one of the studies, the control group received screening after the screening period (Swedish Two County [Kopparberg]). 
g. Not downrated for imprecision. The CI does not cross the threshold for breast cancer screening harm for breast cancers requiring radiotherapy.
h. Not downrated for imprecision. The CI does not cross the threshold for breast cancer screening benefit or harm for breast cancers requiring chemotherapy.
i. According to Egger et al.11, 10 trials are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias.















[bookmark: _Toc180757707]Table 15: Treatment-related morbidity (Observational studies, all ages, adherence to screen analysis)
	Screening with mammography* compared to no screening

	Outcomes
	Absolute effects
	Relative effect
(95% CI) 
	№ of participants 
(studies) 
	Quality of the evidence
(GRADE) 
	Comments

	
	Risk with Usual Care
(Assumed Risk)
	Absolute effect
(95% CI)
	
	
	
	

	Breast cancers with conservative surgery as treatment

Range of follow-up (yrs): Median 11, IQR 9-13

	1.83/1000 
	0.9 more per 1,000
(from 0.7 more to 1.1 more) 
	Rate ratio 1.5
(1.4 to 1.6)
	413,447 (1 study1)
	⨁◯◯◯
VERY LOW a,b,c,d,e
	Using a threshold of 2 fewer breast cancers requiring a full mastectomy per 1,000, screening may make little to no difference in the number of breast cancers with conservative surgery as treatment in individuals in a general population. 


	Breast cancers with mastectomy as treatment

Range of follow-up (yrs): Median 11, IQR 9-13


	1.24/1000 
	0.4 fewer per 1,000
(from 0.35 fewer to 0.46 fewer) 
	Rate ratio 0.68
(0.63 to 0.72)
	413,447 (1 study1)
	⨁◯◯◯
VERY LOW a,b,c,d,e
	Using a threshold of 2 fewer breast cancers requiring a full mastectomy per 1,000, screening may make little to no difference in the number of breast cancers with mastectomy as treatment in individuals in a general population. 


	*The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: Confidence interval; RR: Risk ratio 
Bibliography: 
1: Puliti 201737

	GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 


Explanations
a. Study downrated once for moderate risk of bias (RoB score for JBI cohort tool=7/11). Lack of adjustment for important confounding factors (use of HRT, breast density). No description of number of women lost to follow-up. 
b. Not downrated for inconsistency. Single study evaluated outcome (unable to evaluate heterogeneity). 
c. Not downrated for indirectness. Studies used population-based approach which was reflective of general population.
d. Not downrated for imprecision. Large population and CI does not cross threshold for breast cancer screening benefit for breast cancers requiring a full mastectomy (2 less breast cancers requiring mastectomy).
e. According to Egger et al.11, 10 studies are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias.



[bookmark: _Toc180757708]Table 16: Treatment-related morbidity (Observational studies, by age subgroup, stop screening analysis)
	“Continue Screening” After Baseline Examination compared to “Stop Screening” After Baseline Examination

	Outcomes
	70-74 Age Subgroup
	75-84 Age Subgroup 
	№ of participants 
(studies)
	Quality of the evidence (GRADE)
	Comments

	Simple mastectomy

# of follow-up (yrs): 8.0
	The proportion of women (aged 70-74) diagnosed with breast cancer who received simple mastectomy in the continue screening strategy was 11.3 (10.8–11.8) and 10.4 (9.5–11.3) in the stop screening strategy group (absolute difference 9 more per 1,000).
	The proportion of women (aged 75-84) diagnosed with breast cancer who received simple mastectomy in the continue screening strategy was 10.8 (10.3–11.2) and 10.1 (9.4–10.9) in the stop screening strategy group (absolute difference 7 more per 1,000)
	2,639,194 (1 study)1
	⨁⨁◯◯
LOW a,b,c,d,e
	We found low certainty evidence comparing the proportions of women requiring simple mastectomy among those who continued mammography screening and those who stopped screening in their 70s (70-74 and 75-84 age groups).


	Radical mastectomy

# of follow-up (yrs): 8.0
	The proportion of women (aged 70-74) diagnosed with breast cancer who received radical mastectomy in the continue screening strategy was 13.9 (13.4–14.5) and 18.2 (17.0–19.4) in the stop screening strategy group (absolute difference 43 fewer per 1,000)
	The proportion of women (aged 75-84) diagnosed with breast cancer who received radical mastectomy in the continue screening strategy was 14.2 (13.7–14.6) and 17.0 (16.0–17.9) in the stop screening strategy group (absolute difference 28 fewer per 1,000).
	2,639,194 (1 study)1
	⨁⨁◯◯
LOW a,b,c,d,e
	We found low certainty evidence comparing the proportions of women requiring radical mastectomy among those who continued mammography screening and those who stopped screening in their 70s (70-74 and 75-84 age groups).

	Radiotherapy

# of follow-up (yrs): 8.0
	The proportion of women (aged 70-74) diagnosed with breast cancer who received radiotherapy in the continue screening strategy was 51.0 (50.3–51.8) and 39.9 (38.6–41.3) in the stop screening strategy group (absolute difference 111 more per 1,000)
	The proportion of women (aged 75-84) diagnosed with breast cancer who received radiotherapy in the continue screening strategy was  41.2 (40.4–41.9) and  31.9 (30.7–33.1) in the stop screening strategy group (absolute difference 93 more per 1,000).
	2,639,194 (1 study)1
	⨁⨁◯◯
LOW a,b,c,d,e
	We found low certainty evidence comparing the proportions of women requiring radiotherapy among those who continued mammography screening and those who stopped screening in their 70s (70-74 and 75-84 age groups).

	Chemotherapy

# of follow-up (yrs): 8.0
	The proportion of women (aged 70-74) diagnosed with breast cancer who received chemotherapy in the continue screening strategy was 15.2 (14.7–15.8) and 21.1 (20.0–22.1) in the stop screening strategy group (absolute difference 59 fewer per 1,000)
	The proportion of women (aged 75-84) diagnosed with breast cancer who received chemotherapy in the continue screening strategy was 8.6 (8.3–9.1) and 11.5 (10.6–12.3) in the stop screening strategy group (absolute difference 29 fewer per 1,000).
	2,639,194 (1 study)1
	⨁⨁◯◯
LOW a,b,c,d,e
	We found low certainty evidence comparing the proportions of women requiring chemotherapy among those who continued mammography screening and those who stopped screening in their 70s (70-74 and 75-84 age groups).

	Bibliography: 
1: Garcia-Albeniz 202019



a. We did not downrate for risk of bias. Study was judged to be of moderate quality using the JBI critical appraisal tool for cohort studies. 
b. We did not downrate for inconsistency (only one study included). 
c. We did not downrate for indirectness. The study answers the question of stopping versus continuing screening and all patients have received at least one baseline mammography.   
d. Unable to evaluate imprecision using thresholds, as the baseline rate of treatment is not provided in the “stop screening” group to allow the calculation of absolute effects. Therefore, a minimally contextualized approach was used. The total population is large (>2000) and there is a large event rate (>300). We did not downrate for imprecision. 
e. According to Egger et al.11, 10 studies are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias.


Table 16 forest plots*
*from Gøtzsche, P. C., & Jørgensen, K. J. (2013). Screening for breast cancer with mammography. Cochrane database of systematic reviews, (6). 

Analysis 1.15: Comparison 1 Screening with mammography versus no screening, Outcome 15 Number of mastectomies. 
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Analysis 1.16: Comparison 1 Screening with mammography versus no screening, Outcome 16 Number treated with radiotherapy. 
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Analysis 1.17: Comparison 1 Screening with mammography versus no screening, Outcome 17 Number treated with chemotherapy. 
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[bookmark: _Toc180757709]Table 17: Additional imaging (no cancer)

Table 17a: Additional imaging with or without biopsy (no cancer)  – by age subgroup
	Outcomes
	Calculated Estimate (2011-2012 CPAC Data)**
	Calculated Estimate (2019 British Columbia Data)**
	Quality of the evidence
(Based on GRADE*) 
	Comments

	Additional imaging with or without biopsy (no cancer) over 10 years (40-49 years)†
	367.5 per 1000
	477.6 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d,e

	Screening probably leads to at least 150 women requiring additional imaging with or without biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (40-49 years)

	Additional imaging with or without biopsy (no cancer) over 10 years (50-59 years)†
	365.5 per 1000
	410.5 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d,e

	Screening probably leads to at least 150 women requiring additional imaging with or without biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (50-59 years, started screening at age 50) 

	Additional imaging with or without biopsy (no cancer) over 10 years (50-59 years)‡
	286.4 per 1000
	285.2 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d,e

	Screening probably leads to at least 150 women requiring additional imaging with or without biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (50-59 years, started screening prior to age 50) 

	Additional imaging with or without biopsy (no cancer) over 10 years (60-69 years)‡
	257.2 per 1000
	252.4 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d,e

	Screening probably leads to at least 150 women requiring additional imaging with or without biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (60-69 years) 

	Additional imaging with or without biopsy (no cancer) over 10 years (70+ years)‡
	220.4 per 1000
	238.4 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d,e

	Screening probably leads to at least 150 women requiring additional imaging with or without biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (70+ years) 

	*GRADE ratings are not typically applied to the context of primary evidence sets generated by analyses of quality indicator surveillance data. However, our judgements of the overall certainty of evidence have been informed by similar considerations used in the GRADE process for effectiveness data. 
†Scenario 1: Assuming started biennial screening in current age decade (calculated using one initial screen and three subsequent screens over a 10-year period).
‡Scenario 2: Assuming started biennial screening in prior age decade (calculated using four subsequent screens over a 10-year period).
**Data Sources: Using data from 2011- 2012 from the 2016 CPAC report48, we estimated the approximate rate of additional imaging with or without biopsy (no cancer) for women in each age decade over a 10 year-period (Table 7A). The BC estimates were estimated using breast screening program outcome indicators by 10-year age groups for 2019 for the “overall” risk groups (Table 9). See supplemental KQ1 GRADE Material, Appendix 6, part E for an example calculation. 
Additional imaging estimates per screening cycle were calculating by subtracting cancer detection rates (invasive + DCIS) from abnormal call rates, stratified by age decade and if data were related to an “initial” or “subsequent” screen. We assumed women received four screens over a 10-year period, if the majority of women would receive a screen every 2-3 years (approximating biennial screening for the majority noting that some provinces currently offer49 or recommend50 annual screening in women aged 40-49 or starting at age 45 ). Scenario 1 assumes women start screening in that age decade and receive four screens over 10 years (one initial and three subsequent) (age groups: 40-49 and 50-59†). Scenario 2 assumed women started screening in prior age decades and therefore received four subsequent screens over a 10-year period (age groups: 50-59‡, 60-69, 70+).


a. The CPAC quality indicator data was used from the Canadian Breast Cancer Screening Database (CBCSD), which contained relatively complete data from participating provinces and territories for the quality indicators of interest in 2011-2012. The BC estimates were estimated using breast screening program outcome indicators by 10-year age groups for 2019, which should contain complete data. We did not downrate for risk of bias. 
b. Estimates were calculated using quality indicators from screen-level data. Thus, we have no measure of imprecision in the data. All point estimates cross the minimum threshold for important effect (150 women with no cancer who require either imaging alone or imaging plus biopsy per 1000 screens).
c. We did not downrate for inconsistency. All age estimates for both the CPAC and the BC data fall above our threshold of 150 patients requiring additional imaging with or without biopsy (no cancer) per 1000 screens. 
d. There appears to be an increase in recall rates over time (see Supplemental KQ1 GRADE Material, Appendix 6) depending on the data source. However, our conclusions about the rates of additional imaging with or without biopsy (no cancer) are unlikely to change, as the rates remain relatively consistent using more recent CPAC data and provincial data and above our clinical decision threshold. We did not downrate for indirectness. 
e. We uprated our overall conclusion to moderate certainty of evidence as imaging recall estimates are similar across different data sources and consistently cross our threshold for clinical decision making.

Table 17b: – Additional imaging no biopsy (no cancer) – by age subgroup
	Outcomes
	Calculated Estimate (2011-2012 CPAC Data)**
	Quality of the evidence
(Based on GRADE*) 
	Comments

	Additional imaging no biopsy (no cancer) over 10 years (40-49 years)†
	312.8 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d

	Screening probably leads to at least 150 women requiring additional imaging no biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (40-49 years)

	Additional imaging no biopsy (no cancer) over 10 years (50-59 years)†
	319.3 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d
	Screening probably leads to at least 150 women requiring additional imaging no biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (50-59 years, started screening at age 50)

	Additional imaging no biopsy (no cancer) over 10 years (50-59 years)‡
	252.4 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d
	Screening probably leads to at least 150 women requiring additional imaging no biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (50-59 years, started screening prior to age 50)

	Additional imaging no biopsy (no cancer) over 10 years (60-69 years)‡
	224.4 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d
	Screening probably leads to at least 150 women requiring additional imaging no biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (60-69 years)

	Additional imaging no biopsy (no cancer) over 10 years (70+ years)‡
	190 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d
	Screening probably leads to at least 150 women requiring additional imaging no biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (70+ years)

	*GRADE ratings are not typically applied to the context of primary evidence sets generated by analyses of quality indicator surveillance data. However, our judgements of the overall certainty of evidence have been informed by similar considerations used in the GRADE process for effectiveness data. 
†Scenario 1: Assuming started biennial screening in current age decade (calculated using one initial screen and three subsequent screens over a 10-year period).
‡Scenario 2: Assuming started biennial screening in prior age decade (calculated using four subsequent screens over a 10-year period).

**Data Sources: Using data from 2011- 2012 from the 2016 CPAC report48, we estimated the approximate rate of additional imaging with or without biopsy (no cancer) for women in each age decade over a 10 year-period (Table 7A). 
Additional imaging estimates per screening cycle were calculating by subtracting cancer detection rates (invasive + DCIS) and the additional imaging and biopsy (no cancer) from the abnormal call rates, stratified by age decade and if data were related to an “initial” or “subsequent” screen. See supplemental KQ1 GRADE Material, Appendix 6, part E for an example calculation. 
We assumed women received four screens over a 10-year period, if the majority of women would receive a screen every 2-3 years (approximating biennial screening for the majority, noting that some provinces currently offer49 or recommend50 annual screening in women aged 40-49 or starting at age 45. Scenario 1 assumes women start screening in that age decade and receive four screens over 10 years (one initial and three subsequent) (age groups: 40-49 and 50-59†). Scenario 2 assumed women started screening in prior age decades and therefore received four subsequent screens over a 10-year period (age groups: 50-59‡, 60-69, 70+).


a. The CPAC quality indicator data was used from the Canadian Breast Cancer Screening Database (CBCSD), which contained relatively complete data from participating provinces and territories for the quality indicators of interest in 2011-2012. 
b. Estimates were calculated using quality indicators from screen-level data. Thus, we have no measure of imprecision in the data. All point estimates cross the minimum threshold for important effect (threshold used was 150 women who do not have cancer and require additional imaging and no biopsy per 1000 screens).
c. There appears to be an increase in recall rates over time (see Supplemental KQ1 GRADE Material, Appendix 6) depending on the data source. However, our conclusions about the rates of additional imaging no biopsy (no cancer) are unlikely to change, as the rates remain relatively consistent using more recent CPAC data and provincial data and above our clinical decision threshold. We did not downrate for indirectness. 
d. We uprated our overall conclusion to moderate certainty of evidence as imaging recall estimates are similar across different data sources and consistently cross our threshold for clinical decision making. 


Table 17c: – Additional imaging and biopsy (no cancer) – by age subgroup
	Outcomes
	Calculated Estimate (2011-2012 CPAC Data)
	Quality of the evidence
(Based on GRADE*) 
	Comments

	Additional imaging and biopsy (no cancer) over 10 years (40-49 years)†
	54.7 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d
	Screening probably leads to at least 15 women requiring additional imaging and biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (40-49 years) 

	Additional imaging and biopsy (no cancer) over 10 years (50-59 years)†
	46.2 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d
	Screening probably leads to at least 15 women requiring additional imaging and biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (50-59 years, started screening at age 50) 

	Additional imaging and biopsy (no cancer) over 10 years (50-59 years)‡
	34.0 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d
	Screening probably leads to at least 15 women requiring additional imaging and biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (50-59 years, started screening prior to age 50)

	Additional imaging and biopsy (no cancer) over 10 years (60-69 years)‡
	32.8 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d
	Screening probably leads to at least 15 women requiring additional imaging and biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (60-69 years)

	Additional imaging and biopsy (no cancer) over 10 years (70+ years)‡
	30.4 per 1000
	⨁⨁⨁◯
MODERATE a,b,c,d
	Screening probably leads to at least 15 women requiring additional imaging and biopsy (no cancer) in 1000 women screened every 2-3 years over a 10-year period (70+ years)

	*GRADE ratings are not typically applied to the context of primary evidence sets generated by analyses of quality indicator surveillance data. However, our judgements of the overall certainty of evidence have been informed by similar considerations used in the GRADE process for effectiveness data. 
†Scenario 1: Assuming started biennial screening in current age decade (calculated using one initial screen and three subsequent screens over a 10-year period).
‡Scenario 2: Assuming started biennial screening in prior age decade (calculated using four subsequent screens over a 10-year period).

**Data Sources: Using data from 2011- 2012 from the 2016 CPAC report48, we estimated the approximate rate of additional imaging with or without biopsy (no cancer) for women in each age decade over a 10 year-period (Table 7A). 
Additional imaging estimates per screening cycle were based on reported non-malignant biopsy rates, stratified by age decade and if data were related to an “initial” or “subsequent” screen. See supplemental KQ1 GRADE Material, Appendix 6, part E for an example calculation. 
We assumed women received four screens over a 10-year period, if the majority of women would receive a screen every 2-3 years (approximating biennial screening for the majority, noting that some provinces currently offer49 or recommend50 annual screening in women aged 40-49 or starting at age 45. Scenario 1 assumes women start screening in that age decade and receive four screens over 10 years (one initial and three subsequent) (age groups: 40-49 and 50-59†). Scenario 2 assumed women started screening in prior age decades and therefore received four subsequent screens over a 10-year period (age groups: 50-59‡, 60-69, 70+)


a. The CPAC quality indicator data was used from the Canadian Breast Cancer Screening Database (CBCSD), which contained relatively complete data from participating provinces and territories for the quality indicators of interest in 2011-2012. The BC estimates were estimated using breast screening program outcome indicators by 10-year age groups for 2019, which should contain complete data. We did not downrate for risk of bias. 
b. Estimates were calculated using quality indicators from screen-level data. Thus, we have no measure of imprecision in the data. All point estimates cross the minimum threshold for important effect (15 women requiring additional imaging and biopsy per 1000 screens).
c. The rates of additional imaging and biopsies (no cancer) appear to have remained consistent over time based on provincial data sources (Appendix 6, part B). We did not downrate for indirectness. 
d. We uprated our overall conclusion to moderate certainty of evidence as imaging recall estimates are similar across different data sources and consistently cross our threshold for clinical decision making. 
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	Outcome
	Threshold

	Breast Cancer Mortality  
 
	Threshold One: For every 1,000 patients that undergo screening, there will be 1 less death due to breast cancer   
Threshold Two: For every 1,000 patients that undergo screening, there will be 0.5 less deaths due to breast cancer   

	All-Cause Mortality  
	For every 1,000 patients that undergo screening, there will be 1 less death due to any cause   

	Breast Cancers Requiring Chemotherapy  
 
	For every 1,000 patients that undergo screening, there will be 2 less breast cancers requiring chemotherapy   

	Breast Cancers Requiring a Full Mastectomy (Versus Lumpectomy)  
	For every 1,000 patients that undergo screening, there will be 2 less breast cancers requiring mastectomy 

	Breast Cancers Requiring Axial Lymph Node Dissection  
 
	For every 1,000 patients that undergo screening, there will be 2 less breast cancers requiring axial lymph node dissection 

	Breast Cancers Requiring Radiotherapy  
	For every 1,000 patients that undergo screening, there will be 5 less breast cancers requiring radiotherapy 

	Breast Cancers Being Diagnosed at Stage III or Higher  
 
	For every 1,000 patients that undergo screening, there will be 2 less breast cancers diagnosed at stage III or higher 

	Breast Cancers Being Diagnosed at Stage II or Higher  
 
	For every 1,000 patients that undergo screening, there will be 3 less breast cancers diagnosed at stage II or higher 

	Metastatic cancer (stage IV)  
 
	For every 1,000 patients that undergo screening, there will be 1 less metastatic breast cancer diagnosed. 

	Overdiagnosed Cancers  
	For every 1,000 patients that undergo screening, there will be 5 more overdiagnosed breast cancers 

	Additional imaging +/- biopsy
	For every 1,000 patients that undergo screening, 150 will experience one or more additional imaging +/- biopsy.

	Additional imaging with biopsy 
	For every 1,000 patients that undergo screening, 15 will experience one or more additional imaging with biopsy.

	Interval cancers  
 
	For every 1,000 patients that undergo screening, 6 will have an interval cancer.   
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Purpose: To consider the working group’s perspective on what effect (or risk reduction) patients would consider an important or trivial effect of a breast cancer screening program. An example of this effect could be: 1 less death per 1,000 patients screened. We want to know if you think this effect is important or trivial.

Survey: We will present a series of questions based on certain effects (i.e., different risk reduction scenarios for each outcome). We want to determine one threshold (e.g., 50 less per 1,000 patients) for each outcome that the working group agrees would be important to the majority of patients during decision-making (or a minimally important effect). At this point, the question is abstract because only one outcome is considered at a time (all the other benefits, harms, or burdens of interventions and their magnitude are not considered). These judgments are challenging. If possible, reflect on the question based on your knowledge of primary studies, previous focus groups, conversations with friends or family, or shared decision-making with patients.

A few items to note:

· All effects are measured per 1,000 patients screened. If the risk reduction is <1 person (e.g., 0.4 less deaths per 1,000) you can think about it as per 10,000 patients screened (e.g., 4 less deaths per 10,000).
· Some scenarios involve a decrease (e.g., 1 less death per 1,000), while others involve an increase (e.g., 100 more false positives per 1,000) or simply state an associated rate (e.g., 2 interval cancers per 1,000).
· Please consider your answers in relation to a screening program consisting of 3 to 4 rounds of (annual or biannual) screening where patients are followed for 10 years after baseline.
·  There’s no right or wrong answer. All thresholds can be trivial, all can be important, or it can vary.


1. Patients are considering the possibility of participating in a breast cancer screening program to reduce their risk of dying from breast cancer. Breast cancer screening lowers their risk in different scenarios in the table below over a period of 10 years. Please choose an option that will reflect whether the majority of patients (>50%) would think this reduction in risk is an important or trivial effect. 

	
	Risk reduction scenarios
	Answer

	a.
	For every 1,000 patients that participate in screening, there will be 0.4 less deaths due to breast cancer over 10 years.
	Choose an item.
	b.
	For every 1,000 patients that participate in screening, there will be 0.6 less deaths due to breast cancer over 10 years.
	Choose an item.
	c.
	For every 1,000 patients that participate in screening, there will be 0.8 less deaths due to breast cancer over 10 years.
	Choose an item.
	d.
	For every 1,000 patients that participate in screening, there will be 1 less death due to breast cancer over 10 years.
	Choose an item.
	e.
	For every 1,000 patients that participate in screening, there will be 1.2 less deaths due to breast cancer over 10 years.
	Choose an item.
	f.
	For every 1,000 patients that participate in screening, there will be 1.4 less deaths due to breast cancer over 10 years.
	Choose an item.


If you would like to propose a different value in risk of dying from breast cancer, please note it here, otherwise please leave blank: [Response]









2. Patients are considering the possibility of participating in a breast cancer screening program to reduce their risk of dying from any cause. Breast cancer screening lowers their risk in different scenarios in the table below over a period of 10 years. Please choose an option that will reflect whether the majority of patients (>50%) would think this reduction in risk is an important or trivial effect. 

	
	Risk reduction scenarios
	Answer

	a.
	For every 1,000 patients that participate in screening, there will be 0.4 less deaths due to any cause over 10 years.
	Choose an item.
	b.
	For every 1,000 patients that participate in screening, there will be 0.6 less deaths due to any cause over 10 years.
	Choose an item.
	c.
	For every 1,000 patients that participate in screening, there will be 0.8 less deaths due to any cause over 10 years.
	Choose an item.
	d.
	For every 1,000 patients that participate in screening, there will be 1 less death due to any cause over 10 years.
	Choose an item.
	e.
	For every 1,000 patients that participate in screening, there will be 1.2 less deaths due to any cause over 10 years.
	Choose an item.
	f.
	For every 1,000 patients that participate in screening, there will be 1.4 less deaths due to any cause over 10 years.
	Choose an item.


If you would like to propose a different value in risk of dying from any cause, please note it here, otherwise please leave blank: [Response]








3. Patients are considering the possibility of participating in a breast cancer screening program to reduce their risk of breast cancers requiring chemotherapy (and associated complications). Breast cancer screening lowers their risk in different scenarios in the table below over a period of 10 years. Please choose an option that will reflect whether the majority of patients (>50%) would think this reduction in risk is an important or trivial effect. 

	
	Risk reduction scenarios
	Answer

	a.
	For every 1,000 patients that participate in screening, there will be 1 less breast cancer requiring chemotherapy over 10 years.
	Choose an item.
	b.
	For every 1,000 patients that participate in screening, there will be 2 less breast cancers requiring chemotherapy over 10 years.
	Choose an item.
	c.
	For every 1,000 patients that participate in screening, there will be 3 less breast cancers requiring chemotherapy over 10 years.
	Choose an item.
	d.
	For every 1,000 patients that participate in screening, there will be 4 less breast cancers requiring chemotherapy over 10 years.
	Choose an item.
	e.
	For every 1,000 patients that participate in screening, there will be 5 less breast cancers requiring chemotherapy over 10 years.
	Choose an item.
	f.
	For every 1,000 patients that participate in screening, there will be 6 less breast cancers requiring chemotherapy over 10 years.
	Choose an item.


If you would like to propose a different value in risk of breast cancers requiring chemotherapy, please note it here, otherwise please leave blank: [Response]








If you would like to propose a value in risk of breast cancers requiring a full mastectomy (vs lumpectomy, please note it here, otherwise please leave blank: [Response]








If you would like to propose a value in risk of breast cancers requiring axial lymph node dissection (vs sentinel lymph node biopsy), please note it here, otherwise please leave blank: [Response]








If you would like to propose a value in risk of breast cancers requiring radiotherapy, please note it here, otherwise please leave blank: [Response]







4. Patients are considering the possibility of participating in a breast cancer screening program to reduce their risk of being diagnosed with stage II or higher cancer. Breast cancer screening lowers their risk in different scenarios in the table below over a period of 10 years. Please choose an option that will reflect whether the majority of patients (>50%) would think this reduction in risk is an important or trivial effect. 

	
	Risk reduction scenarios
	Answer

	a.
	For every 1,000 patients that participate in screening, there will be 1 less ≥ stage II cancer diagnosed over 10 years.
	Choose an item.
	b.
	For every 1,000 patients that participate in screening, there will be 2 less ≥ stage II cancer diagnosed over 10 years.
	Choose an item.
	c.
	For every 1,000 patients that participate in screening, there will be 3 less ≥ stage II cancer diagnosed over 10 years.
	Choose an item.
	d.
	For every 1,000 patients that participate in screening, there will be 4 less ≥ stage II cancer diagnosed over 10 years.
	Choose an item.
	e.
	For every 1,000 patients that participate in screening, there will be 5 less ≥ stage II cancer diagnosed over 10 years.
	Choose an item.
	f.
	For every 1,000 patients that participate in screening, there will be 6 less ≥ stage II cancer diagnosed over 10 years.
	Choose an item.


If you would like to propose a different value in risk of being diagnosed with stage II or higher cancer, please note it here, otherwise please leave blank: [Response]








5. Patients are considering the possibility of participating in a breast cancer screening program to reduce their risk of being diagnosed with stage III or higher cancer. Breast cancer screening lowers their risk in different scenarios in the table below over a period of 10 years. Please choose an option that will reflect whether the majority of patients (>50%) would think this reduction in risk is an important or trivial effect. 

	
	Risk reduction scenarios
	Answer

	a.
	For every 1,000 patients that participate in screening, there will be 0.5 less ≥ stage III cancer diagnosed over 10 years.
	Choose an item.
	b.
	For every 1,000 patients that participate in screening, there will be 1 less ≥ stage III cancer diagnosed over 10 years.
	Choose an item.
	c.
	For every 1,000 patients that participate in screening, there will be 1.5 less ≥ stage III cancer diagnosed over 10 years.
	Choose an item.
	d.
	For every 1,000 patients that participate in screening, there will be 2 less ≥ stage III cancer diagnosed over 10 years.
	Choose an item.
	e.
	For every 1,000 patients that participate in screening, there will be 2.5 less ≥ stage III cancer diagnosed over 10 years.
	Choose an item.
	f.
	For every 1,000 patients that participate in screening, there will be 3 less ≥ stage III cancer diagnosed over 10 years.
	Choose an item.


If you would like to propose a different value in risk of being diagnosed with stage III or higher, please note it here, otherwise please leave blank: [Response]








6. Patients are considering the possibility of participating in a breast cancer screening program. Breast cancer screening may increase their risk of having an overdiagnosed cancer (i.e., a cancer that may never cause any harm or symptoms but leads to having a diagnosis (i.e., label) of cancer and may lead to unnecessary treatments or medications). Please choose an option that will reflect whether the majority of patients (>50%) would think this increase in risk is an important or trivial effect. 

	
	Risk reduction scenarios
	Answer

	a.
	For every 1,000 patients that participate in screening, there will be 1 more overdiagnosed cancer over 10 years.
	Choose an item.
	b.
	For every 1,000 patients that participate in screening, there will be 2 more overdiagnosed cancers over 10 years.
	Choose an item.
	c.
	For every 1,000 patients that participate in screening, there will be 3 more overdiagnosed cancers over 10 years.
	Choose an item.
	d.
	For every 1,000 patients that participate in screening, there will be 4 more overdiagnosed cancers over 10 years.
	Choose an item.
	e.
	For every 1,000 patients that participate in screening, there will be 5 more overdiagnosed cancers over 10 years.
	Choose an item.
	f.
	For every 1,000 patients that participate in screening, there will be 6 more overdiagnosed cancers over 10 years.
	Choose an item.



If you would like to propose a different value in risk of having an overdiagnosed cancer, please note it here, otherwise please leave blank: [Response]








7. Patients are considering the possibility of participating in a breast cancer screening program. Breast cancer screening may lead to at least one false positive result which could require either imaging alone or imaging plus biopsy (i.e., a false alarm). Please choose an option that will reflect whether the majority of patients (>50%) would think this increase in risk is an important or trivial effect. 

	
	Risk reduction scenarios
	Answer

	a.
	For every 1,000 patients that participate in screening, 100 will experience one or more false positives over 10 years.
	Choose an item.
	b.
	For every 1,000 patients that participate in screening, 125 will experience one or more false positives over 10 years.
	Choose an item.
	c.
	For every 1,000 patients that participate in screening, 150 will experience one or more false positives over 10 years.
	Choose an item.
	d.
	For every 1,000 patients that participate in screening, 175 will experience one or more false positives over 10 years.
	Choose an item.
	e.
	For every 1,000 patients that participate in screening, 200 will experience one or more false positives over 10 years.
	Choose an item.
	f.
	For every 1,000 patients that participate in screening, 225 will experience one or more false positives over 10 years.
	Choose an item.



If you would like to propose a different value in having a false positive result which could require either imaging alone or imaging plus biopsy, please note it here, otherwise please leave blank: [Response]








8. Patients are considering the possibility of participating in a breast cancer screening program. Breast cancer screening may lead to at least one false positive result that requires biopsy and imaging (i.e., a false alarm). Please choose an option that will reflect whether the majority of patients (>50%) would think this increase in risk is an important or trivial effect. 

	
	Risk reduction scenarios
	Answer

	a.
	For every 1,000 patients that participate in screening, 10 will experience one or more false positives over 10 years.
	Choose an item.
	b.
	For every 1,000 patients that participate in screening, 12 will experience one or more false positives over 10 years.
	Choose an item.
	c.
	For every 1,000 patients that participate in screening, 15 will experience one or more false positives over 10 years.
	Choose an item.
	d.
	For every 1,000 patients that participate in screening, 18 will experience one or more false positives over 10 years.
	Choose an item.
	e.
	For every 1,000 patients that participate in screening, 20 will experience one or more false positives over 10 years.
	Choose an item.
	f.
	For every 1,000 patients that participate in screening, 25 will experience one or more false positives over 10 years.
	Choose an item.



If you would like to propose a different value in risk of having a false positive result that requires biopsy and imaging, please note it here, otherwise please leave blank: [Response]








9. Patients are considering the possibility of participating in a breast cancer screening program. Breast cancer screening may lead to interval cancers (i.e., breast cancer that was not recognized during the screening or that develops between regular screens). These interval cancers may be more likely to occur with certain screening strategies (e.g., annual vs biannual). Please choose an option that will reflect whether the majority of patients (>50%) would think this associated risk is an important or trivial effect. 

	
	Risk reduction scenarios
	Answer

	a.
	For every 1,000 patients that participate in screening, 2 will have an interval cancer over 10 years.
	Choose an item.
	b.
	For every 1,000 patients that participate in screening, 6 will have an interval cancer over 10 years.
	Choose an item.
	c.
	For every 1,000 patients that participate in screening, 8 will have an interval cancer over 10 years.
	Choose an item.
	d.
	For every 1,000 patients that participate in screening, 10 will have an interval cancer over 10 years.
	Choose an item.
	e.
	For every 1,000 patients that participate in screening, 12 will have an interval cancer over 10 years.
	Choose an item.
	f.
	For every 1,000 patients that participate in screening, 15 will have an interval cancer over 10 years.
	Choose an item.



If you would like to propose a different value in risk of having an interval cancer, please note it here, otherwise please leave blank: [Response]








10. If you would like to leave any notes about any considerations you took when answering the survey or general comments, please note it here, otherwise please leave blank: 
[Response]









Thank you!
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Table 1: Calculated general population baseline risk and moderately increased risk for breast cancer mortality
	Age
	Breast cancer mortality rate per 1,000 in screened group
Coldman
	SMR from screening 
Coldman
	Breast cancer mortality rate per 1,000 in an unscreened group
(General population risk)
	Breast cancer mortality rate per 1,000 in an unscreened group
(Moderately increased risk, family history)
	Breast cancer mortality rate per 1,000 in an unscreened group
(Moderately increased risk, dense breasts)

	40-49
	1.02
	0.56
	1.8
	2.9
	3.5

	50-59
	1.98
	0.60
	3.3
	5.3
	6.3

	60-69
	2.50
	0.58
	4.3
	6.9
	8.2

	70-79
	3.97
	0.65
	6.1
	9.7
	11.6



· Breast cancer mortality rate in a Canadian population was estimated from the Pan-Canadian study (Coldman et al., 2014)
· One first degree relative increases the lifetime risk by 1.6 times (Engmann et al., 2017)
· E.g., For 40-49, the general population risk at 1.8 per 1,000 multiplied by 1.6 gives you 2.9 per 1,000 for family history.
· Dense breasts increases risk by 1.9 times (Yueh-Hsia Chiu et al., 2010) 
· E.g., For 40-49, the general population risk at 1.8 per 1,000 multiplied by 1.9 gives you 3.5 per 1,000 for dense breasts.
· We assume the cancers diagnosed within the elevated risk population in unscreened women would have similar survival rates as those in the general risk population.



Table 2: Calculated baseline risk for all-cause mortality
	Age
	Number of deaths in Canadian females 2021
	All-cause mortality rate per 1,000 over 10 years

	40-49
	3,144
	12.7

	50-59
	7,889
	30.6

	60-69
	17,643
	71.3

	70-74
	13,603
	140.6



· Baseline risk has been calculated using death and age-specific mortality rate data from Statistics Canada in 2021



Calculation to Estimate Potential Lifetime Breast Cancer Mortality Reduction for Screening Women in their 40s
The lifetime risk of a Canadian woman dying of breast cancer is about 27.8/100051 .  17.5% of those deaths arise from cancers diagnosed in women between ages 40 and 4952, so the risk of dying from those cancers is 4.86 / 1000. This rate is the result of some women who are unscreened and some who receive screening. Let p represent the fraction of women who are regularly screened. 

An additional factor is that the cancer mortality statistics derive from a combination  of women at general risk and those at increased risk. Let’s assume that 95% are at general risk of dying from breast cancer if unscreened and 5% are at twice that risk. Further, we will make the somewhat arbitrary assumption that for these higher risk women screening with mammography does not reduce their risk of breast cancer death.  

Let Ru represent the risk of dying of breast cancer if unscreened for those at general risk. 
From the Pan Canadian Study, the relative risk of dying of breast cancer for women who begin screening in their 40s is 0.56. We can then write for the overall mortality risk:

Ru [0.56 * p * .95]  + Ru [(1-p) * .95]   + 2 Ru * .05 =  4.86/1000
 
where the first term refers to the women at general risk who are screened, the second term to those at general risk  who do not participate in screening and the third to those at elevated risk regardless of screening
 
So that Ru = 4.86/1000 /   {[0.56 * p * .95]  + Ru [(1-p) * .95]   + 2 Ru * .05}

Then, if 60% of women historically participated in screening,  Ru = 6.1/1000 and the absolute breast cancer mortality reduction for those who participate in screening is estimated as 0.44 * 6.1/1000 =  2.68 per 1000.
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	Study
	Participants and
Study Design
	Intervention
	Control
	Outcomes

	RCTs (n=3)

	Duffy 202053,United Kingdom 
and 
Duffy 202043, United Kingdom


Trial/Screening Program: 
UK Age Trial - National Health Service Breast
Screening Programme (NHSBSP)
 
	Participants: Women aged 39–41 years were recruited from 23 screening units in England, Wales, and Scotland within the NHSBSP

Study design: RCT

Follow-up: 
For Duffy 202053 and 
Duffy 202043:
Mean of 23 years; median of 22·8 years (IQR 21·8–24·0) 

	n=53,914

Type of mammography: NR

Number of screening intervals: NR

The intervention group was invited to an annual breast screen with film mammography, two view at first screen and single view thereafter, up to and including the calendar year of their 48th birthday. All screening in the trial was completed by 2006.

	n=107,007
The control group received usual care during the intervention periods.

At the age of 50 years, the control group became eligible for invitation to screening every 3 years as part of the NHSBSP and received their first invitation between age 50 and 52 years.

	BC mortality, other/all-cause mortality, overdiagnosis

	Tarone 199536, Canada 

Trial/Screening Program: 
CNBSS I – Additional analysis for Swedish Two County (Kopparberg & Ostergotland), Malmo I, HIP, Stockholm

	Participants: Women aged 40-49 years were recruited from 15 urban centres in Canada with expertise in the diagnosis and treatment of Breast Cancer

Study design: RCT

Follow-up: 
Mean follow-up: 8.5 years
	n=44,925 (CNBSS-I)

Type of mammography: Two-view film screen mammography 

The screening group was invited to annual mammography and physical examination
	n=44,910 (CNBSS-I)

Participants in the control group received a single physical examination at enrollment into 
the study and usual medical care thereafter.
	Stage at Diagnosis (stage II and higher, stage III and higher)

	Observational studies (n=26)

	Choi 202115, Korea 

Screening Program/Database: Korean National Cancer Screening Program (KNCSP)
	Participants: Women born between 1923-1963 (aged 40-79 years) who received an invitation to the KNCSP for breast cancer screening between 2002 and 2003

Study design: Cohort

Follow-up: Maximum 14 years for mortality outcomes (2002 to 2015); Mean 8.42 years screened and 7.52 years in non-screened
	n=1,099,417 (screened at first invitation);
n=5,026,186 (from non-screened to screened)

Type of mammography: Women were invited for screen-film mammography, computed radiography, and full-field digital mammography

Number of screening intervals: Over 70% of the screened women attended screening more than once during follow-up
2 rounds: 21.0%
3 rounds: 21.6%
4 rounds: 19.5%
5 rounds: 11.0%
6+ rounds: 3.0%

	n=2,047,569 (never screened); n=5,153,696 (from non-screened to screened)

Women who never underwent BC screening during the follow-up period. Additionally, the control included the women-years of women who were eventually screened from the date of initial invitation (January 1, 2002; January 1, 2003) to the date of their first screening attendance
	Breast cancer mortality, all-cause mortality, incidence of invasive BC

	Duffy 202117, Sweden

Screening Program/Database: Swedish Cause of Death Register of the Swedish
National Board of Health and Welfare; Screening data: Sectra Medical Systems, Linkӧping
	Participants: Swedish women eligible for screening mammography in nine counties from 1992 to 2016 (aged 40-69 years); 37078/549091 (~7%) participants previously had BC

Study design: Cohort

Follow-up: Mean 22 years, maximum 22 years (mortality outcomes); Mean 13 years, maximum 16 years for fatal BC cases within 10 years after diagnosis
	n=392,135 serial participants, defined as women who participated in both of their last two scheduled screening examinations.
Type of mammography: NR

Number of screening intervals: 2
	n=84,265 serial non-participants

Women who did not participate in either of their last two scheduled screening examinations.
	BC mortality

	Dunn 202154, Australia

Screening Program/Database:
BreastScreen Australia
	Participants: Women (aged 50–65 years) recorded on the Queensland Electoral Roll in the year 2000

Study design: Cohort

Follow-up: Maximum 16 years
	n= 187558 screened

Women with a mammography record up to 31/12/2005. Women with a record of screening prior to 2000 were allocated to the screened group from the commencement of the accrual period.

Type of mammography: NR

Number of screening intervals: NR
	n= 74792 unscreened

Women with no mammography
record from 2000 up to 31/12/2005. Women with no record of screening prior to the beginning of the accrual period contributed person-years in the non-screened cohort until the date of first attendance for screening during the accrual period. 

	BC mortality

	Morrell 201718, New Zealand

Screening Program/Database:
BreastScreen Aotearoa (BSA) programme
	Participants: A cohort comprising all New Zealand women aged 45–69 years during 1999–2011

Study design: Cohort

Follow-up: Maximum 11 years (2000-2011)
	n= 542,234 ever screened

Person-years of participation in screening are calculated from the time of first screen to the beginning of each successive year, or to the year of diagnosis for women diagnosed with breast cancer. 

Type of mammography: Two-view bilateral mammograms (initially), digital mammogram began in 2006

Number of screening intervals: Up to 3
	n=327, 623 never screened

Women with no recorded screening participation in a given year, inferred by subtraction from ethnic- and age-specific census derived populations for that year, as provided by Statistics New Zealand
	Breast cancer mortality

	Lund 201844, Norway

Screening Program/Database: The Norwegian Breast Cancer Screening Program (NBCSP)

	Participants: Women aged 49 to 79 during the first 9 years of national coverage of the NBCSP (2005-2013) were selected for the present analysis. Women living in Norway with no previous cancer diagnosis were included.

Study design: Cohort

Follow-up: Maximum 8 years (2005-2013)
	n= 83,963 screened

Women who have received at a NBCSP mammogram. Additionally, person years from women were categorised as unscreened until their first NBCSP mammogram, at which they were moved to the screened category. 
Type of mammography: Digital mammography

Number of screening intervals: NR
	n=9,974 never screened

Women who had never taken a mammogram at time of recruitment
	Overdiagnosis

	Puliti 201737, Italy

Screening Program/Database: Italian National Centre for Screening Monitoring

	Participants: Nine health care districts in central and northern Italy participated in this study. The cohort included all women 50-69 years old who were invited to the first round of their local mammography screening programme.
Study design: Cohort

Follow-up: Median duration 11 years (IQR: 9-13); Total study period 1991-2009 with follow-up truncated at 13 years 
	n= 276,322 attenders 

Type of mammography: NR

Number of screening intervals: At least one round (two rounds of screening invitations)
	n=137,125 non-attenders 

Women who did not attend either of the first two screening rounds to which they received an invitation. 
	Stage at diagnosis

	Weedon-Fekjaer 201455, Norway

Screening Program/Database: Norwegian breast cancer screening programme

	Participants: All Norwegian women aged 50 to 79 years between 1986 and 2009 were eligible for inclusion. Data were obtained from the Norwegian Cancer Registry and women were followed until they were censored (death, reached 80 years or they had reached the end of follow-up).

Study design: Cohort

Follow-up: Maximum follow-up 5-10 years after invitations to screening ended (1986-2009)
	N= 2,407,709 person-years invited to screening

Type of mammography: NR

Number of screening intervals: NR
Biennial invitations sent to women aged 50-69 years. 

Two-view screening mammograms are taken in breast diagnostic centres exclusively dedicated to the diagnosis and treatment of breast diseases.
	n=12,785,325 person-years not invited to screening

Person-time of those not invited to the Norwegian mammography screening programme, 1986-2009.
	BC mortality

	Coldman 201416, Canada

Screening Program/Database: Canadian Breast
Cancer Screening Initiative (CBCSI), including seven provincial screening programs: British Columbia, Manitoba, Ontario, Québec, New Brunswick, Nova Scotia, and Newfoundland and Labrador
	Participants: Separate cohorts were assembled for each screening program, consisting of women who had at least one program screen between ages 40 and 79 years in the period between January 1, 1990, and December 31, 2009
Study design: Population-based study

Follow-up: Maximum 19 years (1990-2009)
	Screening Cohort 
Province:
British Columbia n=787815
Manitoba n= 132306
Ontario n= 797648
Québec n= 758912
New Brunswick n= 127039
Nova Scotia n= 162379
Newfoundland and Labrador n=	30373

Type of mammography: NR

Number of screening intervals: NR
	Referent rates were derived
from nonparticipants in each province defined to be those not in, or before entry to, the participant cohort, n=NR
	Standardized mortality ratios (SMRs) by age at entry, including 40 to 49 years

	Richman 202345, United States

Screening Program/Database:
SEER (Surveillance, Epidemiology, and End Results)-Medicare registry

	Participants: Study included women aged 70 years and older by January 1, 2003, had no breast cancer detected before 2002 screening mammogram and had Medicare fee-for-service insurance through 2005. 

Study design: Cohort

Follow-up: Median 13.7 years (IQR, 9.2 to 14.4 years) among women aged 70 to 74 years, 
10 years (IQR, 5.8 to 13.9 years) for women aged 75 to 84 years,
5.7 years (IQR, 3.1 to 9.1 years) for women 85 years and older
	n=44,485

Type of mammography: Study adapted a validated algorithm that distinguishes screening mammograms from diagnostic mammograms based on Current Procedural Terminology (CPT) and Healthcare Common Procedure Coding System (HCPCS) codes.

Number of screening intervals: NR
	n=10,150

Women who did not have a screening mammogram in three years after their 2002 mammogram were included in the non-screening group. 
	Overdiagnosis

	Garcia-Albeniz 202019, United States

Screening program/Database: Medicare Data



	Participants: Women aged 70-84 years who had a life expectancy of at least 10 years, had no previous breast cancer diagnosis, and underwent screening mammography. Women were US Medicare enrollees between 1999 and 2008 who have screening mammography the day they enter the trial.

Study design: Population-based cohort study

Follow-up: 8 years

	N= 264,274

"Continue screening" strategy
(Women continue annual screening
mammography (with a 3-month grace period and are excused from further screening after a breast cancer diagnosis)
	n= 264,274

"Stop screening" strategy
(women do not have further screening after baseline)
	BC mortality, treatment-related morbidity, and overdiagnosis

	Wilkinson 202330, Canada

Screening program/Database:
Canadian Community Health Survey (CCHS), Canadian Cancer Registry and population data from Statistics Canada

	Participants: Women aged 40-49 years diagnosed with Breast Cancer between 2002 and 2007

Study design: Population-based study 

Follow-up: 10 years
  
	n=5,680 (breast cancer cases)

Number of screening intervals: NR 

Five jurisdictions with organized screening programs, including self-referral and annual recall, were designated as screeners: British Columbia, Alberta, Nova Scotia, Prince Edward Island, and the Northwest Territories.
	n=15,408 (breast cancer cases)

Jurisdictions with no organized
screening programs and only limited opportunistic screening (Newfoundland and Labrador, New Brunswick, Quebec, Ontario, Manitoba, Saskatchewan, and Yukon Territory)
	Incidence-based BC mortality

	Wilkinson 202240, Canada

Screening Program/Database: Canadian Community Health Survey (CCHS), Canadian Cancer Registry and population data from Statistics Canada

	Participants: Women aged 40-49 and 50-59 years diagnosed with invasive breast cancer between 2010 and 2017

Study design: Population-based study 

Follow-up: unclear
  
	n= 20,965 (breast cancer cases)

Number of screening intervals: NR 

Five jurisdictions with organized screening programs, including self-referral and annual recall, were designated as screeners: British Columbia, Alberta, Nova Scotia, Prince Edward Island, and the Northwest Territories.
	n= 34,525 (breast cancer cases)

Jurisdictions with no organized
screening programs and only limited opportunistic screening (Newfoundland and Labrador, New Brunswick, Quebec, Ontario, Manitoba, Saskatchewan, and Yukon Territory)
	Stage at diagnosis

	Blyuss 202356, United Kingdom

Screening Program/Database: UK National
Health Service Breast Screening Program

	Participants: The population were those invited to BC screening. Cases were women who were diagnosed with primary breast cancer (invasive or in situ) in 2010 or 2011 and aged between 47 and 89 years. Controls were women sampled
from the general population of those invited for screening and alive at the time of their corresponding case's date of diagnosis, matched on date of birth (within 1 month) and screening area at date of their case's diagnosis.

Study design: Case-control

Follow-up: Maximum 2
3 years
	n= 144,699 ever screened (93,020 controls and 51,679 cases)

Type of mammography: NR

Number of screening intervals: Mean number of screening rounds, excluding those never screened (range): cases 3.4 (1.0–13.0); controls 3.3 (1.0–12.0)
	n=18,447 never screened (12,633 controls and 5,814 cases)
	Overdiagnosis

	De Troeyer 202326, Belgium

Screening Program/Database: Flemish population-based mammography screening program (PMSP)


	Participants: The study population was all women aged 50-69 years and eligible for the Flemish PMSP between 2005-2012. Cases were women from the study population who died from BC between 2005-2017 and had the opportunity to be screened within the program at least once prior to diagnosis. For each case, four referents were randomly selected among the women of the study population who were still alive at the time of death of the corresponding case and who had the opportunity to be screened prior to the date of diagnosis of the case (‘pseudodiagnosis’ date).

Study design: Case-control

Follow-up: Outcomes assessed between 2005-2017; screening exposure period is within 4 years prior to BC diagnosis for cases/pseudodiagnosis for controls
	N= 4217 screened (620 cases and 3597 referents)

Type of mammography: Digital mammography introduced in 2005.

Number of screening intervals: At least one
	n= 3638 not screened (2687 referents and 951 cases)

	BC mortality

	Maroni 202125, United Kingdom

Screening Program/Database: UK National
Health Service Breast Screening Program

	Participants: England-wide study of women who died of primary BC or matched controls invited to screening; women aged 47–89 years.

Study design: Case-control

Follow-up: Maximum 21 years (1990-2011)
	n= 19946 (6547 cases and 13399 controls) screened

Type of mammography: NR

Number of screening intervals: 62.3% controls had 2+ rounds; 53.5% cases had 2+ rounds 
	n= 3544 never screened (1803 controls and 1741 cases)
	BC mortality

	van der Waal 201724, Netherlands

Screening Program/Database: Nijmegen (Dutch) screening program

	Participants: Case subjects were women who died of BC in Nijmegen between 1975 and 2008. Each case subject was matched to five control subjects, alive at the time of death of the matched case. All subjects had been invited to screening in the index round. The proportion of women with dense breasts among the interval cases ranged from 38.7% to 54.5%, and these proportions were always greater than for the screen-detected cases (ranged from 20.7% to 30.5%).
Study design: Case-control

Follow-up: Maximum 33 years (1975 – 2008)
	
n= 1460 screened (220 cases and 1240 controls)

Screening exposure was defined as attending the index screening round and/or the screening examination preceding the index round (pre-index round). This reflects the screening participation within the 4 years before (pseudo-)diagnosis.
Type of mammography: Only screen-film mammograms 

Number of screening intervals: 1-2
	n= 538 not screened (425 controls and 113 cases)
	BC mortality

	Massat 201622, United Kingdom

Screening Program/Database: UK National Health Service Breast Screening Program

	Participants: Women residing in the London region, who had been invited to participate in the NHS BSP from 1988 onward. Cases were women who died of primary BC aged 47 to 89 years between 2008-2009, and who were diagnosed with primary BC (invasive) between the ages of 47 to 89 years after 1990.  Each case was matched based on age and geographical area to 1-2 general population
controls.

Study design: Case-control

Follow-up: Maximum 11 years (1998-2009; over 80% of women in our dataset selected were diagnosed from the year 2000 onward)
	n=1991 screened at least once and invited at least once (649 cases and 1342 controls)

n= 1286 screened >1 and invited at least twice (406 cases and 880 controls)

Type of mammography: NR

Number of screening intervals: Median (range) 2.0 (0-7) controls, 1.0 (0-8) cases

	n=520 never screened and invited at least once (220 cases and 300 controls)

n=299 never screened and invited at least twice (121 cases and 178 controls)
	BC mortality

	Beckmann 201557, Australia

Screening Program/Database: BreastScreen South Australia (BSSA)

	Participants: Cases were selected from the South Australian Cancer Registry (SACR) and consisted of all women diagnosed with breast cancer, between 2006 and 2010, who were aged between 45 and 85 years and resident in SA at the time of diagnosis. Five age-matched controls per case with the same month and year of birth were randomly sampled from the South Australian electoral rolls (ER) using an incidence density sampling approach.

Study design: Case-control

Follow-up: Maximum 21 years (1989-2010)
	n= 17664 (3370 cases and 14294 controls) screened

Type of mammography: Analogue screen-film technology 

Number of screening intervals: At least 1 BreastScreen SA; Mean rounds of screening excluding never screened: 5.1 (1–18) cases; 4.9 (1–16) controls
	n= 7709 no screening records (1,213 cases and 6,496 controls)
	Overdiagnosis

	Pocobelli 201521, Canada

Screening Program/Database: Screening Program for Breast Cancer (SPBC)

	Participants: Cases were women who died of BC at 50–79 years of age during 1990–2008 and who had continuous Saskatchewan healthcare coverage for at least 5 years prior to their first primary BC diagnosis (index date). For each case, 15 potential controls were randomly sampled, with the same birth year and the same duration of continuous health coverage. 

Study design: Case-control

Follow-up: Maximum 13 years (1995–2008)
	n=2833 (186 cases + 2647 controls) screened within the two years prior to and including the index date.

SPBC began in selected regions of Saskatchewan. Women 50–69 years of age are identified from the population registry and are mailed a letter of invitation to receive a screening mammogram (women >70 years of age may attend, but they are not mailed a letter of invitation).

Type of mammography: NR

Number of screening intervals: NR
	n=2677 not screened (315 cases and 2362 controls)

No screening within the two years prior to and including the index date.
	BC mortality

	Paap 201420, Netherlands

Screening Program/Database: Dutch breast cancer screening program

	Participants: All women aged 50-75 years who received at least one invitation to the service screening program in the five participating screening regions. Cases originated from the source population and were
defined as women who died from breast cancer in 2004 or 2005. Cases were individually matched to referents from the population invited to screening. 

Study design: Case-control

Follow-up: Maximum 15 years (1990-2005)
	n= NR (overall 80.8% participation rate) screened

Participated in the screening examination following their index invitation and/or the invitation in the screening round before the index invitation

Type of mammography: NR

Number of screening intervals: Maximum 2
	n=NR (overall 19.2 non-participation rate) non-screened

No participation in either the screening examination following their index invitation or the invitation in the screening round before the index invitation
	BC mortality

	Ripping	201623, Netherlands

Screening Program/Database: Nijmegen (Dutch) screening program

	Participants: The case-control study was conducted within the population invited to the biennial mammographic screening program in Nijmegen, the Netherlands.
Cases were defined as
women who were aged 50 to 75 years at diagnosis and died from BC before 2013. For each case, five controls were matched based on age and invitation date to screening program. 

Study design: Case-control

Follow-up: Maximum 38 years (1975-2013); analytic screening period 4 years before case diagnosis
	N= 10,264 screened (1,541 cases and 8,723 controls)

Type of mammography: Film before 2007, digital after 2007

Number of screening intervals: NR – Analytic period for screening was 4 years before the diagnosis of the case, covering 2 consecutive screening invitations. 

	n=3,328 unscreened (724 cases and 2,604 controls)
	BC mortality

	Katalinic 202058, Germany

Screening Program/Database: German National mammography BC screening program
	Participants: Study used anonymized individual data of female patients with first (incident) registered ductal carcinoma in situ (DCIS, ICD10: D05.1, representing about
95% of all in situ BCs) or invasive BC diagnosis (ICD-10:C50)

Study design: Time-trend analysis

Follow-up: NA
	Active-screening period (2015-2016); n=NR

Type of mammography: NR

Number of screening intervals: NR

The German screening program follows the European guidelines on BC screening and includes an invitation every two years. 
	Pre-screening period (non-screened; 2003-2004); n=NR
	BC mortality (age-specific rate/100,000) by age group)

	de Glas 201438, Netherlands

Screening Program/Database: National Cancer Registry Netherlands
	Participants: From the Netherlands cancer registry, we selected all patients aged 70-75 with a diagnosis of invasive and ductal carcinoma in situ BC between 1995 and 2011
Study design: Time-trend analysis

Follow-up: NA
	Active screening (2003-2011) time period; n= 3,394,055 person-years

Type of mammography: NR

Number of screening intervals: NR

Study assessed the incidence of early stage and advanced stage breast
cancer before and after implementation of the mass screening programme in women aged 70-75 years in the Netherlands.
	Pre-screening (1995-1997) time period; n=1,115,508 person-years
	Stage at diagnosis for 70–75-year age group

	Parvinen 201528, Finland

Screening Program/Database: Finish Cancer Registry
	Participants: Since 1992, all Finnish women aged 50–59 years receive screening invitations every second year. The screening in Turku targeted female inhabitants aged 40–74 years. 
Study design: Time-trend analysis

Follow-up: NA
	Active-screening period (1987-2009); n= 468,195 person-years (1987-1997) and 541,096 person-years (1997-2009)

Type of mammography: NR

Number of screening intervals: NR

The aim of this study was to evaluate the effectiveness of a large-scale screening programme for breast cancer (BC) in Turku, Finland. In
Turku, women aged 40–49 years were invited at modified invitation intervals from 1987 to 2009. Women born in even years were invited annually, and those born in odd years,
triennially.
	Pre-screening time period (1976-1986); n= 430,462 person-years
	BC mortality (for screening ages of interest 40-49 years)

	Helvie 201439, United States

Screening Program/Database: Surveillance, Epidemiology and End Results (SEER) database
	Participants: Women aged 40 or greater in the U.S. that participated in the National Cancer Institute's SEER program
Study design: Time-trend analysis

Follow-up: NA
	Active screening period (2007-2009); n=NR

Type of mammography: NR

Number of screening intervals: NR
	Pre-screening time period (1977 to 1979); n=NR
	Stage specific breast cancer (early stage, late stage)

	Tabar 201929, Sweden

Screening program/Database:
the National Death Registry of the Swedish 
National Board of Health and Welfare 




	Participants: All women aged 40 
to 69 years in the county of Dalarna, Sweden, during 
39 years of the screening era (1977-2015).

Study design: Time-trend analysis

Follow-up: 10 years (for those diagnosed with BC through 2005) and 20 years (those diagnosed with BC through 1995) 

	n=NR

Type of mammography: NR

Number of screening intervals: NR

In the service screening program, 
women aged 40 to 54 years are invited to mammography 
screening every 18 months, and those aged 55 to 69 years 
are invited to mammography screening every 24 months. 
The screening protocol is 2-view mammography.
	n=NR (Unscreened and Pre-screening control group) 

Unscreened population included women who did not participate in 
mammography screening.

Pre-screening control means doing historical comparisons of the rate of death from breast cancer among women before the onset of the screening programs (1958-1976)


	Breast cancer mortality



	
[bookmark: _Toc180757716]Appendix 15 – Summary characteristics of RCTs (taken from previous 2017 review)

	 
	Malmo I
	Malmo II
	Stockholm
	Gothenburg
	CNBSS 1
	CNBSS2
	AGE
	HIP
	Swedish Two County
(Ostergotland)
	Swedish Two County
(Kopparberg)

	Year of study
	1976
	1978
	1981
	1982
	1980
	1980
	1991
	1963
	1977
	1978

	Country (Rural/Urban)
	Sweden
(Urban)
	Sweden
(Urban)
	Sweden
(Urban)
	Sweden
(Urban)
	Canada
(Urban)
	Canada
(Urban)
	UK
(Urban)
	USA
(Urban)
	Sweden
(Urban)
	Sweden
(Urban)

	Study Design
	RCT
	RCT
	Quasi-RCT
	Quasi-RCT
	RCT
	RCT
	RCT
	RCT
	Cluster-RCT
	Cluster-RCT

	Age at Entry
	45-70
	43-49
	39-65
	39-59
	40-49
	50-59
	39-41
	40-64
	40-74
	40-74

	Total Randomized (n)
	N=42,283
	N=17,793
	N=60,117
	N=50,200
	N=50,489
	N=39,459
	N=160,921
	N=61,004^{B}
	N=75,894
	N=57,171

	Ethnicity
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	SES
	NR
	NR
	NR
	NR
	Level of Education, Occupation
	Level of Education, Occupation
	NR
	NR
	NR
	NR

	% Breast density
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR
	NR

	Longest follow-up reported
	30 yrs
(mean)*
	22 yrs
(mean)*
	25 yrs
(mean)*
	24 yrs
(mean)*
	21.9 yrs
(mean)*
	21.9 yrs
(mean)*
	17.7 yrs
(median)*
	18 yrs
(mean)
	25.7 yrs
(mean)
	25.7 yrs
(mean)

	Intervention type
	M (Film)
	M (Film)
	M (Film)
	M (Film)
	M (Film) +
	M (Film) + CBE
	M (NR)
	M (Film) + CBE
	M (NR)
	M (NR)

	Intervention n randomized
	(n=21,088)
	(n=9,581)
	(n=39,139)
	(n=21,000)
	(n=25,246)
	(n=19,735)
	(n=53,914)
	(n=30,239)
	(n=38,491)
	(n=38,589)

	Comparator type
	UC
	UC
	UC
	UC
	UC
	CBE
	UC
	UC
	UC
	UC

	Comparator n randomized
	(n=21,195)
	(n=8,212)
	(n=20,978)
	(n=29,200)
	(n=25,243)
	(n=19,724)
	(n=107,007)
	(n=30,765)
	(n=37,403)
	(n=18,582)

	Received screening at end of study period?
	No
	Yes
	Yes
	Yes
	No
	No
	Yes
	NR
	Yes
	Yes

	# of views
	2
	2
	1
	2
	2
	2
	2
	2
	1
	1

	# of readers
	2
	2
	1
	1
	NR
	NR
	NR
	NR
	1
	1

	Screening interval
	18-24 mo.
	18-24 mo.
	28 mo.
	18 mo.
	12 mo.
	12 mo.
	12 mo.
	12 mo.
	24-33 mo.
	24-33 mo.

	Duration of screening
	12 yrs
	12 yrs
	4 yrs
	7 yrs
	4 yrs
	4 yrs
	8 yrs
	3 yrs
	7 yrs
	7 yrs

	Attendance rate
	74%
	74%
	82%
	84%
	88%
	88%
	81%
	65%
	85%
	85%
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Table 1. Risk of bias ratings for observational studies using JBI critical appraisal tools 

	JBI critical appraisal tool for cohort studies 

	Author, Year 
	Were the two groups similar and recruited from the same population? 
	Were the exposures measured similarly to assign people to both exposed and unexposed groups? 
	Was the exposure measured in a valid and reliable way? 
	Were confounding factors identified? 
	Were strategies to deal with confounding factors stated? 
	Were the groups/participants free of the outcome at the start of the study (or at the moment of exposure)? 
	Were the outcomes measured in a valid and reliable way? 
	Was the follow up time reported and sufficient to be long enough for outcomes to occur? (at least 10-15 years) 
	Was follow up complete, and if not, were the reasons to loss to follow up described and explored? 
	Were strategies to address incomplete follow up utilized? 
	Was appropriate statistical analysis used? 
	Overall Assessment of Risk of Bias 

	Choi, 2021 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	Duffy, 2020 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	Dunn, 2021 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	Morrell, 2017 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	Lund, 2018 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	Puliti, 2018 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	Weedon-Fekjaer, 2014 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	Coldman, 2014 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	Richman, 2023 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Garcia-Albeniz, 2020 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	JBI critical appraisal tool for case-control studies 

	  
	Were the groups comparable other than the presence of disease in cases or the absence of disease in controls? 
	Were cases and controls matched appropriately? 
	Were the same criteria used for identification of cases and controls? 
	Was exposure measured in a standard, valid and reliable way? 
	Was exposure measured in the same way for cases and controls? 
	Were confounding factors identified? 
	Were strategies to deal with confounding factors stated? 
	Were outcomes assessed in a standard, valid and reliable way for cases and controls? 
	Was the exposure period of interest long enough to be meaningful? 
	Was appropriate statistical analysis used? 
	  
	Overall Assessment of Risk of Bias 

	Blyuss, 2023 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	 
	  

	De Troeyer, 2023 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	 
	  

	Maroni, 2021 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	 
	  

	van der Waal, 2017 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	 
	  

	Massat, 2016 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	 
	  

	Beckmann, 2015 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	 
	  

	Pocobelli, 2015 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	 
	  

	Paap, 2014 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	 
	  

	Ripping, 2016 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	 
	  

	JBI critical appraisal tool for Quasi Experimental studies 

	  
	Is it clear in the study what is the cause ‘and what is the ‘effect’ (i.e. there is no confusion about which variable comes first)? 
	Were the participants included in any comparisons similar? 
	Were the participants included in any comparisons receiving similar treatment/care, other than the exposure or intervention of interest? 
	Was there a control group? 
	Were there multiple measurements of the outcome both pre and post the intervention/exposure? 
	Was follow up complete and if not, were differences between groups in terms of their follow up adequately described and analyzed? 
	Were the outcomes of participants included in any comparisons measured in the same way? 
	Were outcomes measured in a reliable way? 
	Was appropriate statistical analysis used? 
	  
	  
	Overall Assessment of Risk of Bias 

	Katalinic, 2020 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	 
	 
	  

	de Glas, 2014 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	 
	 
	  

	Parvinen, 2015 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	 
	 
	  

	Helvie, 2014 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	 
	 
	 

	Tabar, 2019 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Wilkinson, 2022 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Wilkinson, 2023 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



Colour coding: Green: Yes/Low; Yellow: Unclear/Moderate; Red: No/High. For the overall score, observational studies were colour-coded as “high”, “moderate” or “low” based on tallied scores of 75-100%, 50-75% of items, or below 50% of checklist items sufficiently met (Yes).  
 
 












Table 2. Risk of bias ratings for Stage at Diagnosis Outcomes (Randomized Controlled Trials) 
	Study
	Randomization
	Allocation Concealment
	Blinding (patients/
personnel)
	Blinding (outcomes)
	Incomplete Outcome Assessments
	Selective Outcome Reporting
	Other
	Overall Judgement

	Swedish Two County (Kopparberg & Ostergotland) (Tabar 1995)
	yes
	no
	unclear
	yes
	unclear
	unclear
	unclear
	high

	Malmo I (Nystrom 2016)
	unclear
	unclear
	unclear
	yes
	unclear
	unclear
	yes
	moderate

	CNBSS 1 (Miller 2014)
	no
	unclear
	unclear
	yes
	unclear
	unclear
	yes
	high

	HIP (Shapiro 1988)
	unclear
	unclear
	unclear
	no
	unclear
	unclear
	unclear
	high

	Stockholm (Nystrom 2016)
	no
	no
	unclear
	yes
	unclear
	unclear
	yes
	high


Assessments performed using the Cochrane RoB-2 tool. The study is judged to be at overall high risk of bias if at least one domain had this result, moderate risk of bias if there were some concerns observed, and low risk of bias if all domains had this rating. 
 
 
Table 3. Risk of bias ratings for Treatment-related Morbidity Outcomes (Randomized Controlled Trials) 
	Study
	Randomization
	Allocation Concealment
	Blinding (patients/
personnel)
	Blinding (outcomes)
	Incomplete Outcome Assessments
	Selective Outcome Reporting
	Other
	Overall Judgement

	CNBSS 1 (Miller 2014)
	no

	unclear
	unclear
	yes
	unclear
	unclear
	yes
	high

	CNBSS 2 (Miller 2014) 
	no
	unclear
	unclear
	yes
	unclear
	unclear
	yes
	high

	Malmo I (Nystrom 2016)
	unclear
	unclear
	unclear
	yes
	unclear
	unclear
	yes
	moderate

	Swedish Two County (Kopparberg) (Tabar 1995) 
	yes
	no
	unclear
	yes
	unclear
	unclear
	unclear
	high

	Stockholm (Nystrom 2016)
	no
	no
	unclear
	yes
	unclear
	unclear
	yes
	high


Assessments performed using the Cochrane RoB-2 tool. The study is judged to be at overall high risk of bias if at least one domain had this result, moderate risk of bias if there were some concerns observed, and low risk of bias if all domains had this rating. 
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Moderately increased risk (for family history)
The following data are extrapolations. We did not extract this data, however, used data from previously reported literature2 and extrapolated. 
a) 40 to 49 years 
From RCT data, we extrapolated 0.44 fewer breast cancer deaths per 1,000 and from observational studies values ranged from 1.28 to 1.51 fewer deaths per 1,000, depending on the study design. 

b) 50 to 59 years 
From RCT data, we extrapolated 0.79 fewer breast cancer deaths per 1,000 and from observational studies values ranged from 2.33 to 2.76 fewer deaths per 1,000.

c) 60 to 69 years 
From RCT data, we extrapolated 1.04 fewer breast cancer deaths per 1,000 and from observational studies values ranged from 3.04 to 3.59 fewer deaths per 1,000.

d) 70 to 74 years 
From RCT data, we extrapolated 1.47 fewer breast cancer deaths per 1,000 and from observational studies values ranged from 4.31 to 5.10 fewer deaths per 1,000.

Moderately increased risk (for dense breasts)
The following data are extrapolations. We did not extract this data, however used data from previously reported literature3 and extrapolated.
a) 40 to 49 years 
From RCT data, we extrapolated 0.53 fewer breast cancer deaths per 1,000 and from observational studies, values ranged from 1.54 to 1.82 fewer deaths per 1,000, depending on the study design. 

b) 50 to 59 years 
From RCT data, we extrapolated 0.95 fewer breast cancer deaths per 1,000 and from observational studies values ranged from 2.77 to 3.28 fewer deaths per 1,000.

c) 60 to 69 years 
From RCT data, we extrapolated 1.23 fewer breast cancer deaths per 1,000 and from observational studies values ranged from 3.61 to 4.26 fewer deaths per 1,000.

d) 70 to 74 years 
From RCT data we extrapolated 1.74 fewer breast cancer deaths per 1,000 and from observational studies values ranged from 5.10 to 6.03 fewer deaths per 1,000.
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1. New analysis: Breast cancer mortality (RCTs, short-case accrual, stratified by age)
Rated as moderate: Malmo I & II, AGE
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2. Original analysis 2018 systematic review: Breast cancer mortality (RCTs, short-case accrual, stratified by age)
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3. New analysis: Breast cancer mortality sensitivity analysis (RCTs, short-case accrual, all ages) 
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4. Original analysis 2018 systematic review: Breast cancer mortality (RCTs, short-case accrual, all ages)
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5. New analysis: All-cause mortality (RCTs, stratified by age)
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6. Original analysis 2018 systematic review: All-cause mortality (RCTs, stratified by age)
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	Mammography +/- CBE compared to Usual Care

	Outcomes
	Absolute effects 
	Relative effect 
(95% CI) 
	№ of participants 
(studies) 
	Quality of the evidence
(GRADE) 
	Comments

	
	Incident rates with usual care
(Assumed rate) ‡
	Absolute risk 
(95% CI)
	
	
	
	

	Main analysis: Overdiagnosis invasive + in situ cancers (40-49 years) 

Range of follow-up (yrs): 9 to 15 years
	17.4 per 1,000 
	1.57 more per 1,000
(from 0.35 more to 2.78 more)
	RR 1.09
(1.02 to 1.16)
	293,152 
(2 1,2 RCTs)
	⨁⨁◯◯
LOW a,b,c,d,e

	Using a threshold of 5, screening may lead to little to no difference in overdiagnosed cancers in individuals aged 40 to 49. 

	Other analysis: Overdiagnosis invasive cancers only (40-49 years) 

Range of follow-up (yrs): 9 to 15 years

	16.2 per 1,000
	0.49 more per 1,000
(from 0.65 fewer  to 1.78 more)
	RR 1.03
(0.96 to 1.11)
	293,152 
(2 1,2 RCTs)
	⨁⨁◯◯
LOW a,b,c,d,e

	Using a threshold of 5, screening may lead to little to no difference in overdiagnosed invasive cancers in individuals aged 40 to 49 years

	Main analysis: Overdiagnosis invasive + in situ cancers (50-59 years) 

Range of follow-up (yrs): 10 to 15 years

	32.9 per 1,000
	3.95 more per 1,000
(from 0.66 more to 7.9 more)
	RR 1.12
(1.02 to 1.24)
	132,231
(11 RCTs)
	⨁⨁◯◯
LOW a,c,d,e,f

	Using a threshold of 5, screening may lead to little to no difference in overdiagnosed cancers in individuals aged 50 to 59 years.

	Other analysis: Overdiagnosis invasive cancers only (50-59 years) 

Range of follow-up (yrs): 10 to 15 years

	31.2 per 1,000
	2.81 more per 1,000
(from 0.62 fewer to 6.55 more)
	RR 1.09
(0.98 to 1.21)
	132,231
(11 RCTs)
	⨁⨁◯◯
LOW a,c,d,e,f

	Using a threshold of 5, screening may lead to little to no difference in overdiagnosed invasive cancers in individuals aged 50 to 59 years.

	‡The assumed rate was calculated using the control event rates across included studies.  
CI: Confidence interval 

Bibliography: 1: Malmo I (Zackrisson 200641); 2: AGE (Duffy 202043)

	GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect 


Explanations
a. We downrated once for risk of bias. Randomisation and allocation concealment were not reported or unclear. 
b. Not downrated for inconsistency; all point estimates in our pooled analysis lie to one side of our threshold.
c. Downrated once for indirectness. Data are from trials initiated in the 1960s-1990s and some trial estimates included participants outside the previously defined age decades (e.g., in the 40-49 age decade, one study included some individuals in their 50s). 
d. Not rated down for imprecision. Clinical decision threshold set at 5.
e. According to Egger et al.11, 10 trials are needed to asses publication bias. We cannot assess publication bias due to insufficient number of trials, therefore, we did not rate down for publication bias.
f. Only one trial evaluated, we did not downrate for inconsistency.

Forest plots
Age 40-49 (invasive + in situ)
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Age 40-49 (invasive only)
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[bookmark: _Toc180757721]Appendix 20 – Supplementary data on additional imaging (no cancers)

[bookmark: _Toc180757722]Part A: Additional imaging (no cancer) resolved by imaging or biopsy per 1,000 screens from provincial sources

1. Canada (excluding YT and NU), aged 50-69 by year (2004-2016), initial vs subsequent screen
	Year
	Per 1,000 screens

	
	Initial screen
	Subsequent screen

	2004
	120.5
	60.5

	2005
	120.6
	58.4

	2006
	120.2
	56.4

	2007
	102.7
	56.5

	2008
	111.5
	58.3

	2009
	121.6
	58.4

	2010
	131.4
	60.3

	2011
	142
	67.7

	2012
	150.4
	70.3

	2013
	159.9
	72

	2014
	160.6
	71.7

	2015
	161.9
	73.8

	2016
	166.6
	75.2


Source: {FP=number of abnormal calls that were not confirmed as cancers per 1000 screens} from the CPAC 2020 report
Includes all provinces and territories, except YT and NU. Data prior to 2007 excludes AB. 
Abnormal call rate: Data after 2014 do not include NS. 
Invasive cancer detection rate: Data from 2013 to 2016 do not include NS and NB. MB data in 2016 might be underestimated.


2. Quebec, aged 50-69 by year (2011-2021), initial vs subsequent screen
	Year
	Per 1,000 screens

	
	Initial screen
	Subsequent screen
	Total

	2011
	176.2
	80.6
	97.5

	2012
	197
	91.5
	110.3

	2013
	204.2
	92.8
	112.7

	2014
	204.3
	90.8
	109.6

	2015
	205.5
	87.7
	106.5

	2016
	220
	88.7
	109.5

	2017
	211.4
	82.7
	101.4

	2018
	216.7
	81.9
	100.6

	2019
	219.3
	81.9
	101.5

	2020
	210
	83.7
	97.4

	2021
	227.5
	86.8
	107.5

	5 years average
	217.4
	83.8
	102.5

	10 years average
	211.1
	86.9
	105.6


Source: Programme Québécois de Dépistage du Cancer du Sein, released October 2023, available from : https://www.inspq.qc.ca/sites/default/files/documents/pqdcs/tableaubordpqdcs.pdf
Notes: Number of abnormal calls that were not confirmed as cancers per 1000 screens calculated using total reference rate minus total cancer detection rate

3. British Columbia, by age group (40-49, 50-59, 50-69, 70-79) during 2015-2019
	Additional imaging (no cancer) rates
	Per 1,000 screens

	Age group
	40-49 yrs
	50-59 yrs 
	60-69 yrs
	70-79 yrs

	British Columbia (2015-2019)
{calculated based on Specificity = (1 - false positive rate)}  
	123
	84
	71
	65


Source : BC Cancer Breast Screening 2019 Program Results, September 2020, available from: http://www.bccancer.bc.ca/screening/Documents/Breast-Screening-Program-Report-2019.pdf (Table 13)

4. BC, ON, QC (different age groups) screened in 2017 
	Calculated additional imaging (no cancer) rates rate per 1000 screens (2017)

	British Columbia
	84 (40-74 yrs)

	Ontario
	83 (50-74 yrs)

	Quebec
	101.4 (50-69 yrs)


Sources:
· BC Source : BC Cancer Breast Screening 2019 Program Results, September 2020, available from: http://www.bccancer.bc.ca/screening/Documents/Breast-Screening-Program-Report-2019.pdf (Table 12)
· BC additional imaging (no cancer) rate (2017) = 1- specificity = 1- 91.6% = 8.4%= 84 per 1000
· Quebec Source: Source: Programme Québécois de Dépistage du Cancer du Sein, released October 2023, available from : https://www.inspq.qc.ca/sites/default/files/documents/pqdcs/tableaubordpqdcs.pdf
· Quebec additional imaging (no cancer) rate per 1000 (Total) (2017)= reference rate - cancer diagnosis rate = 108 – 6.6 = 101.4 per 1000 
· Ontario Source: The Ontario Cancer Screening Performance Report 2020, available from: https://www.cancercareontario.ca/sites/ccocancercare/files/assets/OntarioCancerScreeningReport2020.pdf (Tables 15-17)
· Ontario additional imaging (no cancer) rate (2017) = FP/(FP+TN) {reconstructed a 2x2 table}= (53,535 /643,564 ) x 100 =  8.3% = 83 per 1000

5. Nova Scotia (different age groups) followed from 2000-2011
	Additional imaging (no cancer) rates per 1000 women screened
	40-49 yrs
	50-69 yrs
	70-74 yrs

	Nova Scotia (2000-2011) (based on the Nova Scotia breast screening program) {as reported}
	210
	143
	76


Source: Nova Scotia Annual 2017 Report, available from: https://breastscreening.nshealth.ca/sites/default/files/sites/default/files/annual_report2017.pdf (Table 11.3)
Note: This data is not directly comparable to the CPAC data as it is measured per 1000 women over 11 years



[bookmark: _Toc180757723]Part B: Additional imaging and biopsy (no cancer), per 1,000 screens 

1. British Columbia, aged 40-74, by biopsy type in 2019
	FPs per 1000 screens 
	Age group (40-74 years)

	British Columbia (2019)
	Needle Core
	7.3 

	
	Surgical
	1.0 

	
	Biopsy (core or surgical)
	8.3 


· Source: BC Cancer Breast Screening 2019 Program Results, September 2020, available from: http://www.bccancer.bc.ca/screening/Documents/Breast-Screening-Program-Report-2019.pdf (Figure 11)
· Calculations:
· Total additional imaging and biopsy (no cancer) rate for core/FNA biopsies = 1944/266405 = 0.73% or 7.3/1000
· Total additional imaging and biopsy (no cancer) rate for open (surgical) biopsies = 269/266405 = 0.10% or 1.0/1000
· Total additional imaging and biopsy (no cancer) rate for biopsies = 2213/266405 = 0.83% or 8.3/1000

2. British Columbia, aged 50-69, by biopsy type and initial vs rescreen, in 2020

	Age 50-69
	Biopsy type
	Screen type
	Per 1000 screens (2020)

	British Columbia (2020)
	Core
	Initial screen
	27.6

	
	
	Re-screen
	5.4

	
	Open (surgical)
	Initial screen
	3.0

	
	
	Re-screen
	0.8


· Source: BC Cancer Breast Screening 2019 Program Results, September 2020, available from: http://www.bccancer.bc.ca/screening/Documents/Breast-Screening-Program-Report-2019.pdf (Table 16)

3. Quebec, aged 50-69, resolved by open surgical biopsy, by initial vs rescreen and year (2011-2021) 

	Year
	Per 1,000 screens

	
	Initial screen
	Subsequent screen 
	Total

	2011
	2.2
	1
	1.3

	2012
	2.7
	1.1
	1.4

	2013
	2.3
	1.1
	1.3

	2014
	2.3
	1.1
	1.3

	2015
	2.7
	1.2
	1.4

	2016
	2.7
	1
	1.3

	2017
	2.2
	1
	1.2

	2018
	2.9
	0.9
	1.2

	2019
	2.2
	0.9
	1

	2020
	2.3
	1
	1.1

	2021
	2.6
	0.8
	1

	5 years average
	2.4
	0.9
	1.1

	10 years average
	2.5
	1
	1.2



· Quebec Source: Source: Programme Québécois de Dépistage du Cancer du Sein, released October 2023, available from : https://www.inspq.qc.ca/sites/default/files/documents/pqdcs/tableaubordpqdcs.pdf

4. Nova Scotia, aged 50-69, resolved by core biopsy, by initial vs rescreen and year (2013-2016) 
	Age 50-69
	Screen type
	Per 1,000 women screened (by year)

	
	
	2013
	2014
	2015
	2016

	Nova Scotia
	Initial screen
	49.8
	31
	29.5
	39.4

	
	Re-screen
	10.2

	10.2
	9.5
	9.7


Source: Nova Scotia Annual 2017 Report, available from: https://breastscreening.nshealth.ca/sites/default/files/sites/default/files/annual_report2017.pdf (Table 10.2)

[bookmark: _Toc180757724]Part C: Additional imaging with or without biopsy (No Cancer) rate using 2019-2020 CPAC data, ages 40-49
	
	BC 2019
	BC 2020
	PE 2019

	Rate per 1000 screens1
	129.4
	127.5
	108.4

	Rate per 1000 screens estimated over 10 years (four rounds of screening)2
	517.6
	510
	433.6


Data source: Provincial Breast Cancer Screening Program
1. Additional imaging rate per screening round calculated by subtracting the cancer detection rates from the abnormal call rate. Abnormal calls were among individuals aged 40-49, who were screened within screening mammography program, by jurisdiction. The screening cancer detection rate (per 1,000) was used among individuals aged 40-49, who were screened within screening mammography program. 
2. Additional imaging rate estimated using four rounds of screening over a 10-year period, assuming that the majority of women would receive a screen every 2-3 years. 

[bookmark: _Toc180757725]Part D: Additional imaging with or without biopsy (No Cancer) using 2019-2020 CPAC data, ages 50-74
	
	All ages
	50-59
	60-69
	70-74

	Rate per 1000 screens1
	77.1
	90.6
	67.6
	63.3

	Rate per 1000 screens estimated over 10 years (four rounds of screening)2
	308.4
	362.4
	270.4
	253.2


Data source: Provincial Breast Cancer Screening Program
1. Abnormal calls were among individuals aged 50-74, who were screened within screening mammography program. Data include BC, AB, ON, NB, PE and NL. In PE, if a woman was screened a second time within 9 months of the previous screen, these screens were dropped because they were likely follow-ups to the first screens. Cancer detection rate (per 1,000) among individuals aged 50-74, who were screened within screening mammography program. Jurisdictions combined: Data include BC, AB, ON, NB, PE and NL. In NB and NL, screens that were lost to follow-up within 6 months of screening were not excluded. 
2. Additional imaging rate estimated using four rounds of screening over a 10-year period, assuming that the majority of women would receive a screen every 2-3 years.

[bookmark: _Toc180757726]Part E: Additional imaging example calculations
Women aged 50-59 years using 2011-2012 CPAC data
1. Additional imaging with or without biopsy (no cancer):
Abnormal call rate per 1000 screens​
· Initial = 156 per 1000​
· Subsequent = 75 per 1000​
Cancer detection rate (CDR) per 1000 screens​
· Initial = invasive CDR + in situ CDR = 4.1 per 1000 + 1.2 per 1000 = 5.3 per 1000​
· Subsequent = invasive CDR + in situ CDR = 2.7 per 1000 + 0.7 per 1000 = 3.4 per 1000​
Calculated additional imaging rates (no cancer): ​
· Initial = 156 – 5.3 = 150.7 per 1000​
· Subsequent = 75 – 3.4 = 71.6 per 1000​
Rates over 10 years:​
· Assuming started screening in this age decade (initial screen and three subsequent): 150.7 + (71.6*3) = 365.5 per 1000 in a 10-year period​
· Assuming started screening in 40s (four subsequent screens): 71.6*4 = 286.4 per 1000 in a 10-year period

2. Additional imaging and biopsy (no cancer):
Non-malignant biopsy rate, initial screen (per 1,000 screens) = 20.7
Non-malignant biopsy rate, subsequent screen (per 1,000 screens) = 8.5
Rates over 10 years:​
· Assuming started screening in this age decade (initial screen and three subsequent): 20.7 + (8.5*3) = 46.2 per 1000 in a 10-year period​
· Assuming started screening in 40s (four subsequent screens): 8.5*4 = 34 per 1000 in a 10-year period

3. Additional imaging no biopsy (no cancer):
Additional imaging no biopsy (no cancer) = recall rate – (cancer detection rate + non-malignant biopsy rate)
Initial Screening:
· Additional imaging no biopsy (no cancer) = 156 per 1000 – (5.3 per 100 + 20.7 per 1000) = 130 per 1000
Subsequent Screening: 
· Additional imaging no biopsy (no cancer) = 75 per 1000 – (3.4 per 100 + 8.5 per 1000) = 63.1 per 1000
Rates over 10 years:​
· Assuming started screening in this age decade (initial screen and three subsequent): 130 + (63.1*3) = 319.3 per 1000
· Assuming started screening in 40s (four subsequent screens): 63.1*4 = 252.4 per 1000







[bookmark: _Toc180757727]Appendix 21 – Sensitivity analysis: Observational studies

The following sensitivity analysis includes our adherence to screen analysis for breast cancer mortality. There were notable differences between studies, and we teased out how removing certain studies impacted the overall estimate. A few items to note: 
· Coldman reported standardized mortality, different from others that reported RR
· Morrel reported 3 totals based on screening types (ever screened, not screened regularly, and screened regularly)

A1) All adherence to screen papers: Coldman, Morrel, Duffy, Choi
[image: A table with numbers and symbols

Description automatically generated] The cohort adherence to screen: Morrel reported BC mortality for ever screened cohort (control group is never screened).
A2) All adherence to screen papers: Coldman, Morrel, Duffy, Choi
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The cohort adherence to screen: Morrel reported BC mortality for not regularly screened cohort (control group is never screened).
A3) All adherence to screen papers: Coldman, Morrel, Duffy, Choi
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The cohort adherence to screen: Morrel reported BC mortality for regularly screened cohort (control group is never screened).
B) Low risk of bias papers: Coldman, Duffy, Choi
[image: A table with numbers and symbols
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C) Low risk of bias papers:  Duffy, Choi (presenting relative risks only)
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[bookmark: _Toc180757728]Appendix 22 – Stakeholder feedback

	Section
	Reviewer
	Comment
	Response

	General comment of the manuscript
(email)
	Doyle, G
	The screening for breast cancer: A systematic review update to inform the Canadian Task Force on Preventive Health Care guideline is very comprehensive, thorough and at the same challenging. The review recognizes the limitations of using RCT’s that are 30 to 60 years old. Even though RCT’s are the “Gold Standard”, it is highly doubtful that RCT’s are relevant to inform on the efficacy of breast cancer screening in 2024. The body of knowledge on all aspects of population screening, breast imaging, mammography, cancer detection, treatment, radiology interpretation is exponentially greater in 2024 than when any of the RCT’s were conducted. Furthermore, the review also notes the limitations of observational data and studies. 

It appears that the review undertook to ensure the following:
· Expand the evidence based that is incorporated into the guidelines
· Recognize Screening Program evidence
· Recognize the exponential improvements in breast imaging, technology, and breast screening program delivery
· Use of Modelling date
· Continue to incorporate consideration of values
· Include a diversity of voices

It is interesting to note that the review acknowledges (page 40) the following: Those developing guidelines or policies related to the evidence in this review should be aware of the limitations of the evidence base. 

It could perhaps be argued that the taskforce itself could have heeded this advice and avoided much of the negativity surrounding the guidelines if the approach was limited to as follows: 

Breast cancer screening is a personal choice. Women aged 40 to 74 should be provided information about the benefits and harms of screening to make a screening decision that aligns with their values and preferences. 

And avoided the following advice: we suggest not to systematically screen with mammography. 

It appears to me that more appropriate advice from the taskforce would be: We suggest that women should be systematically empowered to make a personal choice about their participation in screening.
	Thank you for your comments, we agree. We will bring this forward to the Task Force. 

	Question 1: Are the objectives and methods of these evidence reviews clear?
	Cote, M
	The reason you included studies whose screening periods overlapped the 2000s is appreciated and well explained. However, long-term follow-up of patients is the best way to assess the benefits and harms of long-term breast cancer screening. Considering that imaging techniques have more or less evolved since the 80s and since you included studies whose screening had been carried out before the 2000s in your 2017 assessment, it would have been relevant to consider studies whose screening dates back to before the 2000s.
	Thank you for your comment, we agree. We hope that the previous 2017 review expands on the evidence base where studies considered screening before the 2000s. We also hoped that a more recent screening period is reflective of current screening practices since we typically no longer screen with film mammography. The year 2000 is a key date, as there were significant innovations in screening technology and treatment around this time with profound impacts on mortality. This evidence review made a concerted effort to ensure that modern data be used, and correspondingly raised concerns about the age of the RCT data.


	Question 2: Were the results clearly stated? 
	Cote, M
	Some studies considered in the evaluation are not included in the list of included studies (Table 3). How do you explain that? For example, references 94, 97, 99 and 100 are cited in the text for breast cancer mortality data but are not included in Table 3. The same applies to references 47, 82, 89, 101, 102 and 104.

I appreciate the sensitivity analyses you have performed with RCTs based on the level of risk of bias. However, you considered RCTs for the purpose of comparing results with the previous assessment published in 2017 or observational study only. It would have been relevant to perform the sensitivity analysis of RCTs + observational studies to compared with the sensitivity analysis of RCTs and to see the impact of adding observational studies to your assessment.
	Thank you for catching these references. We’ve adjusted those references to reflect those missing papers. 

Thank you for noting the sensitivity analyses. We conducted other analyses where we combined all cohort and RCT data for breast cancer mortality (Appendix 9). This allows the reader to compare the differences between observational and RCT data. 

	Question 4: Do you have any additional comments? 
	Cote, M
	I understand that this systematic review is complimented by an additional evidence review of women’s values and preferences related to screening, and modeling to provide estimates of the dependence of breast cancer outcomes on screening regimens. I was wondering how you assigned the weight of each of these evaluations for the development of the final recommendations. This type of information would help to better understand your position.
	Thank you for your comment, we will bring this question to the Task Force who can hopefully expand further on their evaluation process which is independent from our systematic review process. 

	Question 4: Do you have any additional comments? 
	Ibezi, S
	There is a lack of race-based data in these studies. This means that high mortality risk group like Black women, continue to be disadvantaged. Also, access to primary care in Canada is sub-optimal, especially BIPOC group, self-referral from age 40 is important for health equity.
	Thank you for your comment, it’s an important one. The results of the systematic review highlight this paucity and hopefully encourages targeted research on race-based data. 

	Question 2: Were the results clearly stated? 
	McClure, C
	Throughout the results I found myself pausing to figure out what “per 1000” was referring to in each of the different measurements.  Did it mean 1000 women? 1000 screens? 1000 deaths? 1000 women who continued screening in their 70s?  In particular on page 15 there is “in an unscreened general Canadian population over 10 years and was 1.8 per 1,000 for 40-49” I was not 100% sure which 10 years was being described.  A 10-year period?  The 10 years of age (40-49 YO)?  I think if we believe people other than researchers will read this, then the language needs to be very clear.
	Thank you for your note. We clarified in the text and hope the following adjustments are clearer, “…the baseline risk of breast cancer mortality in an unscreened general Canadian population over 10 years of follow-up and was 1.8 per 1,000 for individuals aged 40-49 who were invited to screen…”

	Question 4: Do you have any additional comments? 
	McClure, C
	Page 36: 2984 seems incorrect.  Should that be 1984?
Thank you for sharing this with me and allowing me to review it.
	Thank you for your review, we have made the suggested change. 

	Question 2: Were the results clearly stated? 
	Tracer, H
	Most of the results are clear, but a few sections would benefit from clarification. The Breast Cancer mortality and all-cause mortality presented on pages 26-28 is confusing. The Breast Cancer mortality section presents breast cancer deaths, then “mortality rates.” I think “mortality rates” is referring to all-cause mortality, but if that is the case, it needs to be stated explicitly. There is an “All-cause mortality” section on page 28, but it is unclear how that differs from the “mortality rates” presented on p. 26-28. 
On page 29, BC stage at diagnosis, it would be helpful to add if more stage 1 cancers were diagnosed, or if studies did not report that, state so.
On page 34, “additional imaging,” it would be helpful to note, or remind readers, that women ages 50-59 years who started screening in their 40s would have cumulatively greater numbers of additional imaging, even though they have fewer additional between the ages of 50-59, compared with women who start screening at age 50.
	Thank you. The mortality rates presented in our manuscript are how the results were presented in the included studies. In some observational studies, they present mortality as a rate in person-years, whereas the RCTs are presented as number of deaths. We hope that by indicating the denominator in our results, this helps clarify. 

Thank you for this note - stage I cancers were not an outcome included in our review. 

Thank you, we have added and expanded on page 34.

	Question 3: Are the conclusions in the reviews supported by the data that were reviewed? 
	Tracer, H
	I appreciate the discussion of context and limitations of the review, especially related to RCTs conducted 50+ years ago, the 10-year timeframe, potential sources of bias, the heterogeneous nature of breast cancer, and the assumptions related to the effects of breast cancer screening in persons at higher risk (i.e., family history, dense breasts).
	Thank you for your comments. 

	Question 1: Are the objectives and methods of these evidence reviews clear? 
	Yang, H
	I think the methodology and process for evidence review are scientifically robust and clear.  Breast cancer screening programs have been around for a few of decades in many jurisdictions, and there have been so much learning as many jurisdictions have their local / provincial guidelines. While I agree that the evidence review should start from literature. The population-based breast cancer screening programs have accumulated significant amount of data and analysis (many of the project findings were not published). 

There are distinct aspects  or purposes of cancer screening guidelines, one to guide individual health care providers, other is for clinical design of population-based screening program.  The latter needs to consider a number of other factors, including accessibility of services, feasibility, centralized support, program data to monitor the whole screening pathway. In addition, most programs have QI/QA component, including provider feedback reports.  With all these components in population-based programs, the clinical outcomes are often better then trial data.  
	Thank you for your comments, we agree. 

	Question 2: Were the results clearly stated?
	Yang, H
	While QALY and PYLL were mentioned in methodology, there were not much results. In addition, breast cancer age specific incidence rates from 40-44, 45-49 and 50-54 change significantly, I wonder why the analysis were mostly using 10-year age cohort?
	Thank you for your note, the 10-year time frame was selected by the Task Force to facilitate decision-making. We do note the limitations to the 10-year period, which may underreport mortality reduction and impacts on all-cause mortality. A longer follow-up time to assess these outcomes are needed. The Task Force also performed a modelling exercise outside this review where this data is available.

	Question 3: Are the conclusions in the reviews supported by the data that were reviewed? 
	Yang, H
	A lot of studies include in the evidence review were during the transition from film based to digital mammography.

It is unclear what criteria or threshold  you used to decide what is recommended for or against.
	Thank you for your comment, we will bring this question to the Task Force who can hopefully expand further on the criteria used to determine whether a recommendation is for or against screening, which is independent from our systematic review process.

	Question 4: Do you have additional comments
	Yang, H
	The term “supplemental screening” should be avoided as it’s confusing. Is it used as part of screening? or it’s diagnostic after certain findings after screening mammography?  I’m surprised that abbreviated MR was not mentioned.
	Thank you, we clarified MRI. Supplemental diagnostic screening was not in the scope of this evidence review, however we have referenced previous work in our manuscript. 

	Question 1: Are the objectives and methods of these evidence reviews clear? 
	Tunde-Byass, M
	The objectives and methods were clear on benefits and risks of screening, women’s values and preferences and modeling to provide estimates of the dependence of breast cancer outcomes on screening regimens. The age group is 40years or older.
The key question – is do these screening differ by population characteristics
	Thank you for your question. Our review was unable to answer this question given the evidence base and our PICO criteria, however, this would be an interesting question to explore. The scope of this review did not evaluate values and preferences, however there is an accompanying review conducted by another review team that explored this. 

	Question 2: Were the results clearly stated?
	Tunde-Byass, M
	The results were clearly stated but with significant flaws bt limited data post 2000. The population is more diverse with unmet needs. Yes the results were stated but not representative of the Canadian population.
	Thank you. This is an agreed limitation of the systematic review. 

	Question 3: Are the conclusions in the reviews supported by the data that were reviewed? 
	Tunde-Byass, M
	again yes, but does not take into consideration those with intermediate risk.eg the incidence of invasive cancer is reduced in women age 50 to 59yrs, when screened in their 40s. For Black and racialized women their cancers occur at a younger age and are aggressive. Extrapolation of screening 10 yrs prior might detect invasive cancer early.
	Thank you. This is a limitation of the systematic review and eligibility criteria. We were unable to assess those with intermediate risk (resulting evidence did not report this) we do hope this review highlights this paucity and hopefully encourages targeted research, especially on race-based data.

	Question 4: Do you have additional comments
	Tunde-Byass, M
	Thank you for the opportunity, even as a physician, wordings are technical and does not apply to average patients who are not within the RCTs. Not evaluating screening of women with above average risk using supplemental screening despite emerging evidence to do so is a huge flaw. Clarity on Dense breast is crucial.

The screening recommendation must align with all provinces, urgent need for race base data and research in BIPOC women is a call to action.
Screening for all at age 40 without the onus on patient to ask is important.

Women who are racial and have Family history (intermediate risk) should have the opportunity to start screening earlier than age 40.
	Thank you, agreed. 

	Question 1: Are the objectives and methods of these evidence reviews clear? 
	Yong Hing, C
	In general, most objectives and methods are clear. However, the way the clinical decision thresholds were established is not entirely clear. What was the criteria for establishing them a priori before the surveys and consensus. Additionally, it is not clear whether thresholds were established with the Ottawa ERSC patient partner’s input.
	Thank you for your comment. We did not establish the thresholds, however these were lead by the Task Force. In appendices 10 and 11, we outline in greater detail how the thresholds were established, and the questions asked in the survey. The Ottawa ERSC patient partner and the Task Force Working Group were involved at this stage. We have added to the text in hopes to clarify. 

	Question 2: Were the results clearly stated?
	Yong Hing, C
	The results were mostly clear. However, the section on additional imaging (no cancer) would have been clearer and more concise in a table format. This is particularly the case for the 50-59 years age group since results are reported from CPAC data, BC data, overall estimate, starting at age 40, starting age at 50.
	Thank you. We felt that tables would have made the manuscript quite long, therefore tables reporting results on additional imaging are presented in Appendix 8, table 17. 

	Question 3: Are the conclusions in the reviews supported by the data that were reviewed? 
	Yong Hing, C
	Given the criteria used to evaluate the certainty of evidence, the conclusions are consistent with said data. However, as noted by the review, the data itself is problematic. The heavy reliance on RCTs which are outdated severely limits the applicability of the conclusions to the current environment. Most RCTs were conducted well before the year 2000. Given the rise in better technology, treatment options, medical training, and overall quality of care patients can receive now relative to the 70s and 80s, it is hard to believe at face-value that these results are applicable to the current world. Furthermore, most organized screening programs foster a culture of continuous quality improvement. This is something that RCTs cannot capture, especially outdated ones. Additionally, it is not at all clear how RCTs from the 70s and 80s are at all reflective of the growing diversity in the Canadian population. This is another problem associated with relying so heavily on RCTs. We have large, organized screening programs in Canada where real-world evidence generated from them would be more reflective of our population of interest, even if there is a risk of bias. The fact effect-size estimates of screening from RCTs continue to underperform real-world evidence in more recent years should be a sign that breast screening is continuously evolving and improving for the better and that the estimates from the RCTs are outdated. This cannot always be automatically attributed to bias.
	Thank you for your comments, they have been noted.  

	Question 4: Do you have additional comments
	Yong Hing, C
	The review does a good job of highlighting some of the key limitations on relying on RCTs for the conclusions. However, this probably highlights the need to use additional ways of assessing evidence, especially for many old RCTs that are no longer relevant as they do not reflect current practices or technology. For example, the ability to detect invasive cancers that are small has improved significantly. The way evidence is assessed automatically places RCTs high and observational studies low for certainty of evidence. There needs to be a change to acknowledge that high-quality real-world evidence is more reflective of the Canadian population and performance of screening programs, using modern technology and practices, than any RCT. There also needs to be recognition that given the divergence in screening benefit effect-size between RCTs and observational studies, particularly for recent observational studies after the year 2000, there should be more weight placed on more current studies. This is particularly important due to the increase in baseline risk for women in their 40s, as the review itself recognizes.
	Many thanks for your comments, they have been noted.  

	Question 1: Are the objectives and methods of these evidence reviews clear?
	Crawford, J
	Study selection: Objectives and methods clear.
DistillerSR – is this similar to COVIDENCE? Later, there is also mention of “machine learning prioritization tool, DAISY” – again, it would be good to clarify for those of us unfamiliar with its functionality and value, by providing a bit more information.  Also, the citation is missing as I imagine this is a Registered Trademark product.
Process from screening to full text data extraction discusses “pilot”, was this separate and then two individuals mainly were responsible for completing the process? Also, it is unclear who/how many individuals on the team who were involved in the screening; it states: “a team of reviewers completed a pilot title and abstract title screening…” Perhaps, clarify as the # of reviewers and whom (expertise in the topic, etc.) is important for rigor. 
Data extraction – 1) again only states “…a group of reviewers”, how many and whom; 2) not clear where these studies came from – and again, same individuals extracting and verifying? (“newly identified studies were assigned to one extractor with a second reviewer to verify”). This is also repeated in the Risk bias assessments – two reviewers and validated by another reviewer. If the team was organized a certain way to allow for data extraction workload, this could be simply stated at the onset. I do not see citations in this area for the Cochrane RoB 2.0 tool or JBI tools.
Analysis of overdiagnosis outcomes – cumulative incidence
	Thank you for your comment, we have added a citation for Distiller. Yes, Distiller is similar to Covidence in that it is a reference management software. We have added initials of the authors who contributed to the screening process. 

	Question 2: Were the results clearly stated?
	Crawford, J
	Protocol deviations – may be best to omit “… rather the ROBINS-I tool” – it is not cited and does it matter here? I am not sure if the change in language from “average risk” to a “general risk” population mean – different way of classifying? The definition remains unchanged then? Undifferentiated general population – meaning all those at varying risk would be captured – even those at high risk or is this simply the adoption of a term and how does it align with prior definitions in the literature?
I find it interesting that a family history had a low risk (1.6) versus those without a history, compared to breast density (1.9) – while I realize there are limitations related to study design, I wonder about making explicit the quality of studies being used to determine these values.
Findings – good, and clear for each age decade.

	Thank you. We have included protocol deviations because we have a publicly available protocol. For transparency, we have detailed how are methods have changed from what we first intended. The definition change from “average risk” to “general risk” is reflective of how the Task Force have previously defined populations of interest in previous guidelines. 

	Question 3: Are the conclusions in the reviews supported by the data that were reviewed?
	Crawford, J
	Discussion 
· Cumulative incident approach and importance stated but not clear from earlier or here. Good to articulate its benefit over what has been used before.
· Discussion of improved mortality at bottom of pg. 36, moves into rates increasing in women of color and “early peak at diagnosis” – what does this mean? Women of color – immigrants and refugees? Risk of cancer is low upon settlement for these populations – what about the healthy immigrant effect? In any case, this sentence does not connect well to the next one that delves into the evolution of screening (last 60 years) – perhaps, clarify or discuss after to enhance clarity of points being made.
· RCT vs observational – discusses many strengths/weaknesses but no citations and terms are used in quotations; citation is provided later in second last sentence of paragraph.
· The complexity of breast cancer - triple negative breast cancer is mentioned but may not be familiar – briefly state what this is for clarity.
· Strengths and limitations – aside from mentioning the patient partner at the beginning, it is not clear how they were involved in the review processes. Was input given at all stages? Later an insert from first person account is included. Perhaps, find a way to weave it in unless it is an acknowledgement piece.
· Implications for policy and practice – is it necessary to add that 10 provinces/territories are moving towards screening 40+? How is this important to the review? Is it to highlight that despite this updated review, decisions will be made based on what? I suggest removing this as the introduction to this section, and perhaps add the contributions that this review makes and how it should be interpreted with caution given the limitations of the updated review. 

Ottawa ERSC patient partner perspective – this is very helpful and valuable but why is it sitting at the end of the discussion piece with limited context – is it an acknowledgement piece? Should the role be highlighted a bit more in the methods section and then referred to later in discussion.  Perhaps a notation could be inserted earlier about the involvement along the research process.
	Thank you for your comments. The “peak age of diagnosis” means that women of colour typically have an early age at diagnosis (in comparison to their White counterparts). 

We have added details to hopefully clarify in the text. 

Under contributors, we have detailed that the patient partner, “provided feedback on the comprehensiveness, content and linguistic clarity, and structural cohesiveness of the document.”

For implications for policy and practice, the purpose of this introductory paragraph is to provide an overview of what’s currently happening and how the results of the review fit within the current landscape of breast cancer screening in Canada. 

	Question 4: Do you have additional comments
	Palmer
	There is a continued need researchers and academics to conduct studies focusing on higher-risk populations, as well as the evaluation of other modalities and technology for the early detection of breast cancer.
	Thank you for your note.

	Question 1: Are the objectives and methods of these evidence reviews clear?
	Canadian Association of Radiologists
	Objectives are clear but the reasoning behind the methods is not.
RCT’s were included regardless of the age of the data but data from objective studies were required to fit within a certain time frame.
Data that included differences in screening outcomes related to race and breast density were not included.
	Thank you for your comments. We will bring this forward to the Task Force.

	Question 2: Were the results clearly stated?
	Canadian Association of Radiologists
	The data is presented emphasizing absolute numbers. This can be misleading to laypeople as it tends to minimize benefits of early cancer detection
	Thank you for your comments, these will be brought forward to the Task Force.

	Question 3: Are the conclusions in the reviews supported by the data that were reviewed?
	Canadian Association of Radiologists
	The evidence of benefits in observational studies, which are more recent and reflective of current practice, were downgraded and minimized. The benefits of screening to reduce morbidity by allowing less aggressive treatment of early-stage disease were downplayed.
	Thank you for your comments, these will be brought forward to the Task Force.

	Question 4: Do you have additional comments
	Canadian Association of Radiologists
	The benefits and harms are given equal weight but do not have equal impact on a woman’s life. The benefit of preventing an avoidable death with screening far outweighs the minimal harm of a recall for additional imaging or biopsy, yet the guideline presents these 2 potential outcomes as equivalent.
	Thank you for your comments, these will be brought forward to the Task Force.

	Question 3: Are the conclusions in the reviews supported by the data that were reviewed?
	Chetri
	Given the available reviews, especially the newer ones, there are no recent RCTs comparing screening vs no screening, only observational studies. This suggests that the evidence may not be sufficient to make a conclusive decision at a national level, as the Task Force has proposed in its draft version.
	Thank you for this note, we agree. 

	Question 4: Do you have additional comments
	Chetri
	Additionally, it would be beneficial to encourage researchers and academics to conduct studies focusing on higher-risk populations, including various racial and socioeconomic statuses, to gain a better understanding of these factors within the Canadian population.
	Thank you for your comment. 

	Question 3: Are the conclusions in the reviews supported by the data that were reviewed?
	DeCoteau, M
	Rethink appreciates that the Task Force addressed that whether the Canadian National Breast Screening Study was included or excluded, that it did not meaningfully change the outcomes estimates for ages 40-49. This provides clarity around the impact and significance of this much debated study.
We agree with the recommendation that information should be shared in absolute numbers and appreciate that the Task Force highlighted the importance of absolute risk and how numbers around relative risk can be misleading.
Given the current data, or lack thereof, that is available, Rethink understands the recommendations provided by the Task Force. We would however like to highlight that the lack of robust data is what is making the discussion around screening so complex and challenging, for health care professionals and for the Canadian population. Without immediate investment in data collection, our concern is that we will be having this same discussion and debate five years from now, with the exact same incomplete data set. We strongly urge the Task Force to call for improved data collection in Canada to allow us to make population health decisions based on strong evidence.
	Thank you for your comment, we will bring this forward to the Task Force. 

	Question 1: Are the objectives and methods of these evidence reviews clear?
	Henry, S
	Discusses benefits and harms
Clear methods for research, interesting use of “machine learning” artificial intelligence AI to prioritize relevant references
	Thank you for your comments. 

	Question 2: Were the results clearly stated? 
	Henry, S
	Yes, evidence of statistical analysis and confidence intervals.
	Thank you.

	Question 3: Are the conclusions in the reviews supported by the data that were reviewed?
	Henry, S
	Appreciated report on mitigating bias
	Thank you.

	Question 4: Do you have any additional comments?
	Henry, S
	Dense breast tissue, I do feel they should have a screening mammogram between ages 40-50
	Thank you for your comment.

	Question 1: Are the objectives and methods of these evidence reviews clear?
	Quinn, E
	No comments that require changes.
Positive feedback to support the ‘Yes’: The objective of the manuscript is clearly outlined in both the abstract and the introduction, as well as the methods. There is also adequate detail provided to support the replication of the methods. 
The availability of the protocol online supports my decision to mark this section as ‘yes’. Within the objectives, the comparison with the previous review is mentioned and there is adequate discussion of the differences and changes in the discussion section of the manuscript. A simplified but useful condensed version is outlined in the abstract. The methods meet the expectations of a systematic review.
	Thank you for your comment. 

	Question 2: Were the results clearly stated? 
	Quinn, E
	No comments that require changes.
Positive feedback to support ‘Yes’: To further strengthen the presentation of the results, the discussion section compares to the previous review which strengthens the value of the manuscript and ensures that the standards of the previous review were maintained. 

	Thank you for your comment. 

	Question 3: Are the conclusions in the reviews supported by the data that were reviewed?
	Quinn, E
	No comments that require changes.
Positive feedback to support ‘Yes’: Clear link between conclusions drawn and results presented, expanded on in the discussion. Comparisons to previous review are clear and enhance the value of this manuscript.
	Thank you for your comment. 

	Question 1: Are the objectives and methods of these evidence reviews clear?
	Wong, S
	The objectives and methods of the evidence reviews are clear.

	Thank you. 

	Question 2: Were the results clearly stated? 
	Wong, S
	The results were, for the most part, clearly stated, however for breast cancer stage at diagnosis (Page 29): The 60–69-year-old group appears to have been omitted.
	Thank you for this note, we did not find evidence for the 60-69 age group for this outcome.


	Question 3: Are the conclusions in the reviews supported by the data that were reviewed?
	Wong, S
	The conclusions in the reviews are supported by the reviewed data. However, could the authors clarify why the UK Age Trial long-term follow up data with a median FU of 22.8 years (Duffy et al., Lancet Oncol 2020) were not incorporated into the new breast cancer mortality analysis for those 40-49? Was this because the reduction in breast cancer mortality in the intervention group was only seen in the first 10 years following diagnosis?

Furthermore, for treatment related morbidity, page 32-33: The details around local therapy with simple mastectomy and radical mastectomy as well as radiation appear somewhat confusing and could be misinterpreted as written. It should be noted that a reduction in radical mastectomy is often reflected as an increase in simple mastectomy (which is the same surgery without axillary lymph node dissection), and that this change results an overall de-escalation in surgical morbidity. Furthermore, more women having radiotherapy is often reflective of more women undergoing breast conserving therapy (lumpectomy & radiation) rather than mastectomy, which is also felt to reduce morbidity from treatment. 

	Thank you for your comments. Correct, regarding the 10-year time period and the Task Force and review team agreed to use the previous relative risk calculation from the previous guideline for all ages for breast cancer mortality to calculate an estimated risk across age decades. 

	Question 4: Do you have any additional comments?
	Wong, S
	Introduction, page 7: Atypical breast biopsies should be included as an established risk factor for breast cancer, and hormone replacement therapy should be specified as “combined hormone replacement therapy.”

Eligibility criteria, page 11: How were women with moderate and high lifetime risk defined? Is this per hereditary risk models such as the Tyrer-Cuzick/IBIS or BOADICEA/CanRisk? Stratification of risk using 12.5-20% and >20% thresholds for defining categories is somewhat arbitrary, as some would use >25-30% to define high risk (including the High Risk Ontario Breast Screening Program, as one example). 

Box 1, page 51: 
· Sentinel lymph node biopsy was standard of care prior to 2014; the Milan Trial and NSABP B-32 trial RCTs were published in 2003 and 2007, respectively. 
· The correct terminology is “Oncotype Dx” (not Oncotype diagnosis) or simply “21-gene recurrence score”

	Thank you for your comments, we have adjusted the manuscript to reflect your suggestions. The lifetime risk was determined through discussions with the Task Force Working Group and Task Force clinical experts. 
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