MD MPH Sandrine Hild 
email: sandrine.hild@univ-nantes.fr
  
MD Marion Johanet 
  
MD Anna Valenza 
  
MD Maïna Thabaud 
  
MD MPH Flore Laforest 
  
MD Emilie Ferrat 
  
MD Cédric Rat 
  
  
  
  
  
  
  
  
  
  
  
  
Quality of decision aids developed for women at average risk of breast cancer eligible for mammographic screening: Systematic review and assessment according to the International Patient Decision Aid Standards instrument

Keywords: Breast cancer, mammography, cancer screening, decision aid, informed decision making, shared decision making

 

Introduction

Breast cancer is the leading cause of women's mortality worldwide [START_REF] Bray | Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries[END_REF]. Screening programs based on mammography lead to a 15-20% reduction in specific mortality [START_REF] Myers | Benefits and Harms of Breast Cancer Screening: A Systematic Review[END_REF][START_REF] Gøtzsche | Screening for breast cancer with mammography[END_REF]. However, assessing the benefits and harms of these programs requires taking into account biases and disadvantages of mammographic screening [START_REF] Myers | Benefits and Harms of Breast Cancer Screening: A Systematic Review[END_REF]. The most important harms of this screening are false positives, overdiagnosis, overtreatment and radiation-induced cancer [START_REF] Lauby-Secretan | Breast-Cancer Screening -Viewpoint of the IARC Working Group[END_REF]. The cumulative risk of false positives ranges from 3% to 63% for a woman exposed to annual rounds of mammographic screening between 50 and 70 years (5,[START_REF] Pace | A Systematic Assessment of Benefits and Risks to Guide Breast Cancer Screening Decisions[END_REF]. In this context, clinicians may feel uncomfortable submitting their patients to such a screening process without a shared decision-making process [START_REF] Salisbury | Should I persuade patients to have mammograms?[END_REF].

There is now a consensus that patients should have the opportunity to participate in decisions about their health [START_REF] Briss | Promoting informed decisions about cancer screening in communities and healthcare systems[END_REF][START_REF] Murray | Shared decision-making in primary care: Tailoring the Charles et al. model to fit the context of general practice[END_REF]. They should understand whether there are options and the related consequences.

Patient preferences should be integrated into decision making [START_REF] Légaré | Decision aids for people facing health treatment or screening decisions[END_REF]. Decision aids are tools designed to support people's decisions about tests and treatments during a shared decision-making process [START_REF] O'connor | Decision aids for people facing health treatment or screening decisions[END_REF]. However, 1) Caverly et al. reported that a large majority of US cancer screening guidelines did not quantify benefits and harms [START_REF] Caverly | Presentation of Benefits and Harms in US Cancer Screening and Prevention Guidelines: Systematic Review[END_REF], and 2) the impact on patient behavior might depend on the decision aid itself, so a major issue is the quality of the decision aid itself [START_REF] Keating | Breast Cancer Screening in 2018: Time for Shared Decision Making[END_REF].

The aim of the following systematic review was to assess the quality of decision aids developed for women who are at average risk of breast cancer and are eligible for mammographic screening according to the International Patient Decision Aid Standards instrument v3 (IPDASi) [START_REF] Elwyn | Assessing the Quality of Decision Support Technologies Using the International Patient Decision Aid Standards instrument (IPDASi)[END_REF].

Methodology

This systematic review was conducted according to the PRISMA guidelines. We searched studies published between January 1 st , 1997 and August 1 st , 2019. The following databases were searched: PubMed, Embase, Cochrane and PsycInfo. Additional articles that were found via hand searching the references were also reviewed. The following research algorithm was used in PubMed: (decision support techniques OR decision making OR decision aid OR decision tool OR computer assisted decision making OR risk assessment OR health communication OR patient participation OR decisions trees OR health knowledge, attitudes, practice OR choice behavior) AND (breast neoplasm OR breast cancer) AND (mass screening OR cancer early detection OR cancer screening). The same algorithm was used with few variations in the other databases. First titles, then abstracts and then full texts were reviewed independently by two reviewers with the Abstrackr tool (15). Any disagreements were resolved by consensus; CR and SH resolved any remaining disagreements. Any type of study that contained a decision aid for women who are at average risk of breast cancer and eligible for mammographic screening were included. The exclusion criteria were the following: a focus on women at high risk of breast cancer, no available informational material, promotion of screening (without any information about the harms), information for health professionals, and a focus only on women's willingness regarding a shared decision-making process. A few other exclusion criteria are reported in Appendix 1. The decision aids were extracted when reading the full articles. If the decision aid was not provided in the article, the manuscript authors were contacted by e-mail.

The decision aids underwent double-blind evaluation by three pairs of two reviewers with the IPDASi [START_REF] Elwyn | Assessing the Quality of Decision Support Technologies Using the International Patient Decision Aid Standards instrument (IPDASi)[END_REF]. The IPDASi contains 47 items that assess 10 dimensions (the maximum score for each dimension is provided in parentheses): Information [START_REF] Eden | Mammography Decision Aid Reduces Decisional Conflict for Women in Their Forties Considering Screening[END_REF], Probabilities [START_REF] Eden | Mammography Decision Aid Reduces Decisional Conflict for Women in Their Forties Considering Screening[END_REF], Values [START_REF] Wong | Towards informed decisions on breast cancer screening: Development and pilot testing of a decision aid for Chinese women[END_REF], Decision guidance [START_REF] Briss | Promoting informed decisions about cancer screening in communities and healthcare systems[END_REF], Development [START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF], Evidence [START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF], Disclosure [START_REF] Briss | Promoting informed decisions about cancer screening in communities and healthcare systems[END_REF], Plain language (4), Decision support technology (DST) evaluation [START_REF] Briss | Promoting informed decisions about cancer screening in communities and healthcare systems[END_REF], and Test [START_REF] Mathieu | Helping women make choices about mammography screening: An online randomized trial of a decision aid for 40-year-old women[END_REF]. Each item was scored on a 4-point rating scale, leading to an overall possible score of 188.

Results

Decision aids selection

In total, 5979 titles, 1243 abstracts and 304 full-text papers were screened for eligibility using the inclusion and exclusion criteria (figure 1). Twenty-two papers were included in the review, leading to the identification of 23 decision aids.

Decision aid characteristics

Twenty decision aids were in English, 3 of which were also available in another language: one in Chinese [START_REF] Wong | Towards informed decisions on breast cancer screening: Development and pilot testing of a decision aid for Chinese women[END_REF], one in Spanish [START_REF] Baena-Cañada | Using an informed consent in mammography screening: a randomized trial[END_REF] and one in French [START_REF] Webster | Does the English Breast Screening Programme's information leaflet improve women's knowledge about mammography screening? A before and after questionnaire survey[END_REF]. Three decision aids were not available in English: one was in Spanish [START_REF] Toledo-Chávarri | A qualitative study on a decision aid for breast cancer screening: Views from women and health professionals[END_REF], one was in German [START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF], and one was in French [START_REF] Bourmaud | Decision aid on breast cancer screening reduces attendance rate: results of a large-scale, randomized, controlled study by the DECIDEO group[END_REF]. Fifteen decision aids were on paper (as a booklet, invitation letter, poster, text or diagram) [START_REF] Pace | A Systematic Assessment of Benefits and Risks to Guide Breast Cancer Screening Decisions[END_REF][START_REF] Baena-Cañada | Using an informed consent in mammography screening: a randomized trial[END_REF][START_REF] Webster | Does the English Breast Screening Programme's information leaflet improve women's knowledge about mammography screening? A before and after questionnaire survey[END_REF][START_REF] Toledo-Chávarri | A qualitative study on a decision aid for breast cancer screening: Views from women and health professionals[END_REF][START_REF] Bourmaud | Decision aid on breast cancer screening reduces attendance rate: results of a large-scale, randomized, controlled study by the DECIDEO group[END_REF][START_REF] Barratt | Model of outcomes of screening mammography: information to support informed choices[END_REF][START_REF] Fuller | Breast Cancer Screening: An Evidence-Based Update[END_REF][START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF][START_REF] Marshall | Informed consent for mammography screening: modelling the risks and benefits for American women[END_REF][START_REF] Marshall | Informed consent for breast screening: what should we tell women?[END_REF][START_REF] Mathieu | Informed Choice in Mammography Screening: A Randomized Trial of a Decision Aid for 70-Year-Old Women[END_REF][START_REF] Pasternack | Decision aid for women considering breast cancer screening[END_REF][START_REF] Petrova | Understanding the Harms and Benefits of Cancer Screening: A Model of Factors That Shape Informed Decision Making[END_REF][START_REF] Rimer | The short-term impact of tailored mammography decision-making interventions[END_REF][START_REF] Schonberg | Evaluation of a Mammography Screening Decision Aid for Women Aged 75 and Older: Protocol for a Clusterrandomized Controlled Trial[END_REF], 7 were online [START_REF] Wong | Towards informed decisions on breast cancer screening: Development and pilot testing of a decision aid for Chinese women[END_REF][START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF][START_REF] Eden | Mammography Decision Aid Reduces Decisional Conflict for Women in Their Forties Considering Screening[END_REF][START_REF] Elkin | Facilitating informed decisions about breast cancer screening: development and evaluation of a web-based decision aid for women in their 40s[END_REF][START_REF] Healthwise | Breast Cancer Screening: When Should I Start Having Mammograms?[END_REF][START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF][START_REF] Mathieu | Helping women make choices about mammography screening: An online randomized trial of a decision aid for 40-year-old women[END_REF] and 1 was an audio dialogue (presented with a written version in the published manuscript) [START_REF] Nekhlyudov | An approach to enhance communication about screening mammography in primary care[END_REF]. Concerning the target population of these decision aids, 10 were developed for women in their forties [START_REF] Pace | A Systematic Assessment of Benefits and Risks to Guide Breast Cancer Screening Decisions[END_REF][START_REF] Wong | Towards informed decisions on breast cancer screening: Development and pilot testing of a decision aid for Chinese women[END_REF][START_REF] Barratt | Model of outcomes of screening mammography: information to support informed choices[END_REF][START_REF] Marshall | Informed consent for mammography screening: modelling the risks and benefits for American women[END_REF][START_REF] Eden | Mammography Decision Aid Reduces Decisional Conflict for Women in Their Forties Considering Screening[END_REF][START_REF] Elkin | Facilitating informed decisions about breast cancer screening: development and evaluation of a web-based decision aid for women in their 40s[END_REF][START_REF] Healthwise | Breast Cancer Screening: When Should I Start Having Mammograms?[END_REF][START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF][START_REF] Mathieu | Helping women make choices about mammography screening: An online randomized trial of a decision aid for 40-year-old women[END_REF][START_REF] Nekhlyudov | An approach to enhance communication about screening mammography in primary care[END_REF], 17 were for women over 50 years [START_REF] Pace | A Systematic Assessment of Benefits and Risks to Guide Breast Cancer Screening Decisions[END_REF][START_REF] Wong | Towards informed decisions on breast cancer screening: Development and pilot testing of a decision aid for Chinese women[END_REF][START_REF] Baena-Cañada | Using an informed consent in mammography screening: a randomized trial[END_REF][START_REF] Webster | Does the English Breast Screening Programme's information leaflet improve women's knowledge about mammography screening? A before and after questionnaire survey[END_REF][START_REF] Toledo-Chávarri | A qualitative study on a decision aid for breast cancer screening: Views from women and health professionals[END_REF][START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF][START_REF] Bourmaud | Decision aid on breast cancer screening reduces attendance rate: results of a large-scale, randomized, controlled study by the DECIDEO group[END_REF][START_REF] Barratt | Model of outcomes of screening mammography: information to support informed choices[END_REF][START_REF] Fuller | Breast Cancer Screening: An Evidence-Based Update[END_REF][START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF][START_REF] Marshall | Informed consent for mammography screening: modelling the risks and benefits for American women[END_REF][START_REF] Marshall | Informed consent for breast screening: what should we tell women?[END_REF][START_REF] Pasternack | Decision aid for women considering breast cancer screening[END_REF][START_REF] Petrova | Understanding the Harms and Benefits of Cancer Screening: A Model of Factors That Shape Informed Decision Making[END_REF][START_REF] Rimer | The short-term impact of tailored mammography decision-making interventions[END_REF][START_REF] Eden | Mammography Decision Aid Reduces Decisional Conflict for Women in Their Forties Considering Screening[END_REF][START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF], and 3 were developed for women aged 70 years or older to help them decide whether to continue screening [START_REF] Barratt | Model of outcomes of screening mammography: information to support informed choices[END_REF][START_REF] Mathieu | Informed Choice in Mammography Screening: A Randomized Trial of a Decision Aid for 70-Year-Old Women[END_REF][START_REF] Schonberg | Evaluation of a Mammography Screening Decision Aid for Women Aged 75 and Older: Protocol for a Clusterrandomized Controlled Trial[END_REF].

Assessment of decision aid quality

• Overall assessment (IPDAS score out of 188) (table 1)

The overall mean score was 132.6/188 (standard deviation (SD)=23.8, range: 85-172), with large variations among the decision aids. The decision aids with the highest overall scores were those of Hersch [START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF] [START_REF] Pace | A Systematic Assessment of Benefits and Risks to Guide Breast Cancer Screening Decisions[END_REF][START_REF] Salisbury | Should I persuade patients to have mammograms?[END_REF][START_REF] Briss | Promoting informed decisions about cancer screening in communities and healthcare systems[END_REF][START_REF] Murray | Shared decision-making in primary care: Tailoring the Charles et al. model to fit the context of general practice[END_REF][START_REF] Légaré | Decision aids for people facing health treatment or screening decisions[END_REF][START_REF] O'connor | Decision aids for people facing health treatment or screening decisions[END_REF][START_REF] Caverly | Presentation of Benefits and Harms in US Cancer Screening and Prevention Guidelines: Systematic Review[END_REF][START_REF] Keating | Breast Cancer Screening in 2018: Time for Shared Decision Making[END_REF][START_REF] Elwyn | Assessing the Quality of Decision Support Technologies Using the International Patient Decision Aid Standards instrument (IPDASi)[END_REF][15][START_REF] Wong | Towards informed decisions on breast cancer screening: Development and pilot testing of a decision aid for Chinese women[END_REF][START_REF] Baena-Cañada | Using an informed consent in mammography screening: a randomized trial[END_REF][START_REF] Webster | Does the English Breast Screening Programme's information leaflet improve women's knowledge about mammography screening? A before and after questionnaire survey[END_REF][START_REF] Toledo-Chávarri | A qualitative study on a decision aid for breast cancer screening: Views from women and health professionals[END_REF][START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF][START_REF] Bourmaud | Decision aid on breast cancer screening reduces attendance rate: results of a large-scale, randomized, controlled study by the DECIDEO group[END_REF][START_REF] Barratt | Model of outcomes of screening mammography: information to support informed choices[END_REF][START_REF] Fuller | Breast Cancer Screening: An Evidence-Based Update[END_REF][START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF] and Plain language (1.9/4, SD=1.2, range: 1-4).

• Score for each dimension (table 2) 1. Information dimension assessment (IPDAS score out of [START_REF] Eden | Mammography Decision Aid Reduces Decisional Conflict for Women in Their Forties Considering Screening[END_REF] This dimension assesses whether the provided information about the option includes sufficient detail for the patient to make a specific decision. The mean score was 26.1/32 (SD= 4.1, range: 17-32). The two items with the highest scores were "Description of the health condition or problem for which the index decision is required" (3.9/4) and "Description of the decision that needs to be considered" (3.8/4). The two items with the lowest scores were "Description of the natural course of the health condition or problem if no action is taken" (2.7/4) and "Description of the positive features (benefits or advantages) of each option" (2.9/4).

The decision aids with the highest scores for the Information dimension were those of Keevil [START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF] (32/32), Reder (20) (32/32), Hersch (24) (31/32), Schonberg (31) (31/32), Elkin (33) (29/32), Mathieu (36) (29/32) and Mathieu [START_REF] Mathieu | Informed Choice in Mammography Screening: A Randomized Trial of a Decision Aid for 70-Year-Old Women[END_REF] (29/32). None of the decision aids were scored below 16/32 points for this dimension.

Probabilities dimension assessment (IPDAS score out of 32)

This dimension focuses on the presentation of outcome probabilities. The mean score was 25/32 (SD= 6.0, range: 8-32). The three items with the highest scores were "Information about the outcome probabilities associated with the options" (3.5/4), "Specification of the defined group of patients to which the outcome probabilities apply" (3.3/4) and "Specification of the event rates for the outcome probabilities" (3.3/4). The item with the lowest score was "Information about the level of uncertainty around the event or outcome probabilities" (2.4/4).

The decision aids with the highest scores for the Probabilities dimension were those of Hersch [START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF] (32/32), Keevil [START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF] 

Decision guidance dimension assessment (IPDAS score out of 8)

This dimension assesses the structured guidance provided for deliberation and communication with a practitioner.

The mean score was 5/8 (SD= 2.4, range: 2-8). There were two items in this dimension. The item with the highest score was "Provision of a step-by-step way to make a decision" (2.7/4). The item with the lowest score was "Inclusion of tools like worksheets or lists of questions to use when discussing options with a practitioner" (2.2/4).

The decision aids with the highest scores for the Decision guidance dimension were those of Elkin [START_REF] Elkin | Facilitating informed decisions about breast cancer screening: development and evaluation of a web-based decision aid for women in their 40s[END_REF] [START_REF] Pace | A Systematic Assessment of Benefits and Risks to Guide Breast Cancer Screening Decisions[END_REF][START_REF] Baena-Cañada | Using an informed consent in mammography screening: a randomized trial[END_REF][START_REF] Barratt | Model of outcomes of screening mammography: information to support informed choices[END_REF][START_REF] Fuller | Breast Cancer Screening: An Evidence-Based Update[END_REF][START_REF] Marshall | Informed consent for mammography screening: modelling the risks and benefits for American women[END_REF][START_REF] Marshall | Informed consent for breast screening: what should we tell women?[END_REF][START_REF] Pasternack | Decision aid for women considering breast cancer screening[END_REF][START_REF] Petrova | Understanding the Harms and Benefits of Cancer Screening: A Model of Factors That Shape Informed Decision Making[END_REF].

Development dimension assessment (IPDAS score out of 24)

This dimension evaluates the authors' use of systematic development processes. The mean score was 12.6/24 (SD= 5.3, range: 6-24). The two items with the highest scores were "Field testing [the decision aids] with patients who were facing the decision" (2.7/4) and "Review by patients not involved in producing the decision aid" (2.3/4). The item with the lowest score was "Field testing with practitioners who counsel patients who face the decision" (1.4/4).

The decision aids with the highest scores for the Development dimension were those of Hersch [START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF] (24/24), Schonberg (31) (23/24), Elkin (33) (21/24), Webster (18) (19/24) and Eden (32) (17/24). Ten decision aids scored below 12/24 points for this dimension [START_REF] Pace | A Systematic Assessment of Benefits and Risks to Guide Breast Cancer Screening Decisions[END_REF][START_REF] Barratt | Model of outcomes of screening mammography: information to support informed choices[END_REF][START_REF] Fuller | Breast Cancer Screening: An Evidence-Based Update[END_REF][START_REF] Marshall | Informed consent for mammography screening: modelling the risks and benefits for American women[END_REF][START_REF] Marshall | Informed consent for breast screening: what should we tell women?[END_REF][START_REF] Petrova | Understanding the Harms and Benefits of Cancer Screening: A Model of Factors That Shape Informed Decision Making[END_REF][START_REF] Rimer | The short-term impact of tailored mammography decision-making interventions[END_REF][START_REF] Healthwise | Breast Cancer Screening: When Should I Start Having Mammograms?[END_REF][START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF][START_REF] Mathieu | Helping women make choices about mammography screening: An online randomized trial of a decision aid for 40-year-old women[END_REF].

Evidence dimension assessment (IPDAS score out of 20)

This dimension assesses whether information is based on comprehensive, critically appraised and upto-date syntheses of the scientific evidence. The mean score was 13.7/20 (SD= 2.2, range: 9-18). The two items with the highest scores were "Provision of citations to the studies selected" (3.8/4) and "Provision of a production or a publication date" (3.8/4). The item with the lowest score was "Provision of information about the proposed update policy" (1.6/4).

The decision aids with the highest scores for the Evidence dimension were those of Elkin [START_REF] Elkin | Facilitating informed decisions about breast cancer screening: development and evaluation of a web-based decision aid for women in their 40s[END_REF] The decision aids with the highest scores for the Disclosure dimension were those of Barrat [START_REF] Barratt | Model of outcomes of screening mammography: information to support informed choices[END_REF] This dimension focuses on the use of plain language. This dimension contains only one item. The mean score was 1.9/4.

The decision aids with the highest scores for the Plain language dimension were those of Baena-Canada (17) (4/4), Eden (32) (4/4), Elkin (33) (4/4), Hersch (24) (4/4) and Schonberg (31) (4/4).

Thirteen decision aids scored below 2/4 points for this dimension [START_REF] Pace | A Systematic Assessment of Benefits and Risks to Guide Breast Cancer Screening Decisions[END_REF][START_REF] Webster | Does the English Breast Screening Programme's information leaflet improve women's knowledge about mammography screening? A before and after questionnaire survey[END_REF][START_REF] Toledo-Chávarri | A qualitative study on a decision aid for breast cancer screening: Views from women and health professionals[END_REF][START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF][START_REF] Bourmaud | Decision aid on breast cancer screening reduces attendance rate: results of a large-scale, randomized, controlled study by the DECIDEO group[END_REF][START_REF] Barratt | Model of outcomes of screening mammography: information to support informed choices[END_REF][START_REF] Fuller | Breast Cancer Screening: An Evidence-Based Update[END_REF][START_REF] Mathieu | Informed Choice in Mammography Screening: A Randomized Trial of a Decision Aid for 70-Year-Old Women[END_REF][START_REF] Pasternack | Decision aid for women considering breast cancer screening[END_REF][START_REF] Rimer | The short-term impact of tailored mammography decision-making interventions[END_REF][START_REF] Healthwise | Breast Cancer Screening: When Should I Start Having Mammograms?[END_REF][START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF][START_REF] Mathieu | Helping women make choices about mammography screening: An online randomized trial of a decision aid for 40-year-old women[END_REF].

DST evaluation dimension assessment (IPDAS score out of 8)

This dimension focuses on the effectiveness of the decision aid. The mean score was 4.3/8 (SD= 2.3, range: 2-8). There were two items in this dimension. The item with the higher score was "Existence of evidence that the decision aid helps patients improve their knowledge about options' features" (2.2/4).

The item with the lower score was "Existence of evidence that the decision aid improves decisional conflict" (2.1/4).

The decision aids with the highest scores for the DST evaluation dimension were those of Hersch [START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF] (8/8), Mathieu (27) (8/8), Mathieu (36) (8/8), Reder (20) (8/8) and Schonberg (31) (7/8). Ten decision aids scored below 4/8 points for this dimension [START_REF] Pace | A Systematic Assessment of Benefits and Risks to Guide Breast Cancer Screening Decisions[END_REF][START_REF] Toledo-Chávarri | A qualitative study on a decision aid for breast cancer screening: Views from women and health professionals[END_REF][START_REF] Bourmaud | Decision aid on breast cancer screening reduces attendance rate: results of a large-scale, randomized, controlled study by the DECIDEO group[END_REF][START_REF] Barratt | Model of outcomes of screening mammography: information to support informed choices[END_REF][START_REF] Fuller | Breast Cancer Screening: An Evidence-Based Update[END_REF][START_REF] Marshall | Informed consent for mammography screening: modelling the risks and benefits for American women[END_REF][START_REF] Marshall | Informed consent for breast screening: what should we tell women?[END_REF][START_REF] Healthwise | Breast Cancer Screening: When Should I Start Having Mammograms?[END_REF][START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF][START_REF] Nekhlyudov | An approach to enhance communication about screening mammography in primary care[END_REF].

Test dimension assessment (IPDAS score out of 36)

This dimension was developed only for screening tests and focuses on the information provided. The mean score was 27.7/36 (SD= 5.2, range: 15-36). The three items with the highest scores were "Description of what the test is designed to measure" (3.9/4), "Information about the chances of having a true positive test result" (3.7/4) and "Information about the chances of a having a false positive result" (3.7/4). The three items with the lowest scores were "Description of the next steps if the problem is not detected" (2.4/4), "Information about the chances of having a false negative result" (2.6/4) and "Description of the chances that the disease is detected with and without the use of the test" (2.6/4).

The decision aids with the highest scores for the Test dimension were those of Keevil [START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF] [START_REF] Marshall | Informed consent for mammography screening: modelling the risks and benefits for American women[END_REF][START_REF] Marshall | Informed consent for breast screening: what should we tell women?[END_REF].

Discussion

From the 22 papers included in this review, 23 decision aids were extracted and analyzed. The classification using the IPDASi demonstrated large variations in decision aid quality. Three decision aids had high overall scores [START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF][START_REF] Schonberg | Evaluation of a Mammography Screening Decision Aid for Women Aged 75 and Older: Protocol for a Clusterrandomized Controlled Trial[END_REF][START_REF] Elkin | Facilitating informed decisions about breast cancer screening: development and evaluation of a web-based decision aid for women in their 40s[END_REF]. The 3 dimensions that were best rated were Disclosure, focusing on transparency and conflicts of interest; Information, focusing on the provision of sufficient details; and Probabilities, focusing on the presentation of probabilities. The 3 dimensions with the lowest score were DST evaluation, focusing on the effectiveness of the decision aid; Development, evaluating whether there were systematic development processes and field testing of the decision aid in real conditions; and Plain language, assessing the appropriateness of the decision aid for supporting decision making among patients with low literacy or socially disadvantaged patients.

Our review reveals a paradox: while decision aid should be designed for individuals in all populations, the dimension that assesses readability (Plain language) had the weakest rating (1.9/4), so most of the decision aids were not adapted to support decision making for patients with low literacy. In addition, the selection and quality of the research evidence (Evidence) were not explained sufficiently. Only 3 authors reported field testing of their decision aids by practitioners in real conditions (Development). Some of the decision aids were not built to support the discussion with the practitioner (Decision guidance).

Based on this review, further research should focus on developing online decision aids rather than paper-based tools. Among the top ten decision aids, six were online. Online decision aids were well rated in almost all dimensions, including the Information, Probabilities, Values, Decision guidance, Disclosure, and Test dimensions, and two dimensions were particularly relevant when focusing on the shared decision-making process, namely, the Values and Decision guidance dimensions.

• Interpretation in light of the literature Communication about risk is a challenge. Various decision aids included pictographs and more than one way of visualizing the probabilities [START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF][START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF][START_REF] Mathieu | Informed Choice in Mammography Screening: A Randomized Trial of a Decision Aid for 70-Year-Old Women[END_REF][START_REF] Schonberg | Evaluation of a Mammography Screening Decision Aid for Women Aged 75 and Older: Protocol for a Clusterrandomized Controlled Trial[END_REF][START_REF] Elkin | Facilitating informed decisions about breast cancer screening: development and evaluation of a web-based decision aid for women in their 40s[END_REF][START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF][START_REF] Mathieu | Helping women make choices about mammography screening: An online randomized trial of a decision aid for 40-year-old women[END_REF], and the assessment of the Information and Probabilities dimensions showed better results for these decision aids [START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF][START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF][START_REF] Mathieu | Informed Choice in Mammography Screening: A Randomized Trial of a Decision Aid for 70-Year-Old Women[END_REF][START_REF] Schonberg | Evaluation of a Mammography Screening Decision Aid for Women Aged 75 and Older: Protocol for a Clusterrandomized Controlled Trial[END_REF][START_REF] Elkin | Facilitating informed decisions about breast cancer screening: development and evaluation of a web-based decision aid for women in their 40s[END_REF][START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF][START_REF] Mathieu | Helping women make choices about mammography screening: An online randomized trial of a decision aid for 40-year-old women[END_REF]. This conclusion is consistent with various recommendations from previous authors who focused on risk communication. Ancker and Trevena reported that pictographs might be easier to understand than natural frequencies [START_REF] Ancker | Design Features of Graphs in Health Risk Communication: A Systematic Review[END_REF][START_REF] Trevena | Presenting quantitative information about decision outcomes: a risk communication primer for patient decision aid developers[END_REF]. Pictographs allow comparison of the positive and negative features of the available options and can describe the features with as much detail. Presenting risks as population figures [START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF][START_REF] Elkin | Facilitating informed decisions about breast cancer screening: development and evaluation of a web-based decision aid for women in their 40s[END_REF][START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF] has also been reported to be an alternative [START_REF] Timmermans | Presenting health risk information in different formats: The effect on participants' cognitive and emotional evaluation and decisions[END_REF]. Finally, using verbal translations of numeric risks [START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF][START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF][START_REF] Mathieu | Informed Choice in Mammography Screening: A Randomized Trial of a Decision Aid for 70-Year-Old Women[END_REF][START_REF] Schonberg | Evaluation of a Mammography Screening Decision Aid for Women Aged 75 and Older: Protocol for a Clusterrandomized Controlled Trial[END_REF][START_REF] Mathieu | Helping women make choices about mammography screening: An online randomized trial of a decision aid for 40-year-old women[END_REF] may help people better comprehend risk messages [START_REF] Lipkus | General Performance on a Numeracy Scale among Highly Educated Samples[END_REF].

Only six decision aids [START_REF] Baena-Cañada | Using an informed consent in mammography screening: a randomized trial[END_REF][START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF][START_REF] Petrova | Understanding the Harms and Benefits of Cancer Screening: A Model of Factors That Shape Informed Decision Making[END_REF][START_REF] Schonberg | Evaluation of a Mammography Screening Decision Aid for Women Aged 75 and Older: Protocol for a Clusterrandomized Controlled Trial[END_REF][START_REF] Eden | Mammography Decision Aid Reduces Decisional Conflict for Women in Their Forties Considering Screening[END_REF][START_REF] Elkin | Facilitating informed decisions about breast cancer screening: development and evaluation of a web-based decision aid for women in their 40s[END_REF] were adapted to support decision making for patients with low literacy or socially disadvantaged patients, even though these populations have a greater risk of advanced cancer [START_REF] Lyratzopoulos | Sociodemographic inequalities in stage of cancer diagnosis: evidence from patients with female breast, lung, colon, rectal, prostate, renal, bladder, melanoma, ovarian and endometrial cancer[END_REF].

Another review confirms that health literacy has rarely been considered for the design of decision aids.

However, in the small number of studies where the literacy needs of patients have been attended to, the results are encouraging. ( 43) Decision aids improve outcomes in socially disadvantaged groups: it increases knowledge, informed choice and participation in decision-making. About the impact of adapted low-litteracy level, some studies suggested that despite knowledge levels being lower in disadvantaged groups pre-intervention, disparities between groups tended to disappear post-intervention, particularly when the intervention was adapted to disadvantaged groups' needs. [START_REF] Durand | Do Interventions Designed to Support Shared Decision-Making Reduce Health Inequalities? A Systematic Review and Meta-Analysis[END_REF] However, this presupposes access to a computer or, at least, a connected smarpthone, have computer literacy and may introduce skill barriers, which in turn, may exclude underprivileged groups. [START_REF] Durand | Do Interventions Designed to Support Shared Decision-Making Reduce Health Inequalities? A Systematic Review and Meta-Analysis[END_REF] An in-between way is to have online and paper-based tools. Web-based decision aids could be supplemented with a simplified paper-based version for use during the clinical consultation. Similarly, paper-based decision aid could also have a digital complement, providing additional details for patients that may want them. [START_REF] Politi | Clinicians' perceptions of digital vs. paper-based decision support interventions[END_REF] While a shared decision-making process should rely on interaction with the physician (9), surprisingly, only Schonberg, Hersh and Elkin reported field testing of their decision aids with practitioners who counseled patients who were facing the decision. Women expect that a family physician will spend as much time as necessary to explain the benefits and limitations of breast cancer screening [START_REF] Davey | Reconciling population benefits and women's individual autonomy in mammographic screening: in-depth interviews to explore women's views about 'informed choice[END_REF].

However, health professionals reported barriers to using decision aids, either related to time constraints or to a lack of applicability. Field testing amoung patients is worthwhile. Two studies showed that time constraints, combined with the amount of information included in the intervention, tended to limit participants' interaction with the intervention. Participants did not have the time to review all sections, and those in the low-literacy group were occasionally overwhelmed by the amount of information available. [START_REF] Durand | Do Interventions Designed to Support Shared Decision-Making Reduce Health Inequalities? A Systematic Review and Meta-Analysis[END_REF][START_REF] Enard | Are cancer-related decision aids appropriate for socially disadvantaged patients? A systematic review of US randomized controlled trials[END_REF] In this context, it is crucial that researchers who develop decision aids for women who are eligible for mammographic screening test their tools in real conditions with general practitioners and patients who face the breast screening decision [START_REF] Légaré | Barriers and facilitators to implementing shared decision-making in clinical practice: Update of a systematic review of health professionals' perceptions[END_REF].

The evidence and scientific data provided by decision aids should be high-quality, up-to-date, and centered on patients and professional needs [START_REF] Montori | Basing information on comprehensive, critically appraised, and up-to-date syntheses of the scientific evidence: a quality dimension of the International Patient Decision Aid Standards[END_REF]. In a previous review, Feldman concluded that decision aid producers tend to rely more heavily on medical experts' than patients' guidance [START_REF] Feldman-Stewart | A systematic review of information in decision aids[END_REF]. In our review, we determined that decision aids focused mainly on false positives rather than false negatives. A remaining question is to what extent incomplete information on probabilities or test accuracy might lead to information distortion [START_REF] Rosenbaum | Misfearing" -Culture, Identity, and Our Perceptions of Health Risks[END_REF].

• Strengths and limitations

Three strengths of this study are listed below.

First, this review is original. This is the first systematic review to assess the quality of decision aids for women who are at average risk of breast cancer and eligible for mammographic screening using international criteria. Four high-quality reviews had previously been performed, focusing on the impact of decision aids on various variables: informed choice (59), knowledge [START_REF] Van Agt | Interventions to enhance informed choices among invitees of screening programmes-a systematic review[END_REF], intentions to undergo mammography [START_REF] Ivlev | Use of patient decision aids increased younger women's reluctance to begin screening mammography: a systematic review and meta-analysis[END_REF] and the decision-making process [START_REF] Stacey | Decision aids for people facing health treatment or screening decisions[END_REF]. However, none focused on the quality of the decision aids itself. Another publication proposed an inventory of the key elements of shared decisions (specific content, type of communication and framework) [START_REF] Dubenske | Key Elements of Mammography Shared Decision-Making: a Scoping Review of the Literature[END_REF]. Finally, Jimbo et al.

analyzed 73 decision aids focusing on cancer screening [START_REF] Jimbo | What is lacking in current decision aids on cancer screening?[END_REF], but the most recent study in their review was published in 2010. Moreover, the authors did not rigidly apply the IPDAS criteria to the decision aids, and they included high-risk women, but screening participation is not comparable between women at average risk of breast cancer and those at high risk, who possibly have specific concerns related to the disease. Second, our review was a systematic review based on the PRISMA quality guidelines.

Third, the assessment of the decision aids was based on the IPDASi, which is an internationally recognized scoring system of decision aid quality. This review also has limitations. First, scoring with the IPDASi may be subjective because of the broad items. We strengthened the quality evaluation by including two rounds of double-blind scoring.

Second, some articles were not available, either because the authors were still working on them or because we did not receive an answer from the authors. Third, we did not assess the quality of the evidence (which is usually appropriate in a systematic review) (65) because the decision aid quality was independent of the related article quality, so all types of studies were included.

• Clinical practice guidelines

There are variations in the institutional guidelines for mammographic breast cancer screening depending on the country and organization. This work will help physicians select high-quality decision aids in these situations. The use of a high-quality decision aid should favor the implementation of shared decision making for women who are at average risk of breast cancer and eligible for mammographic screening [START_REF] Keating | Breast Cancer Screening in 2018: Time for Shared Decision Making[END_REF].

Conclusion

Through the use of the IPDASi, this review highlighted the strengths and weaknesses of the existing decision aids for women who are at average risk of breast cancer and eligible for mammographic screening. The review provided a classification of the existing decision aids. IPDAS criterias should also be used as a unavoidable guide when for creating a new tool. 

  (18/20),Keevil (35) (18/20), Hersch[START_REF] Hersch | Use of a decision aid including information on overdetection to support informed choice about breast cancer screening: a randomised controlled trial[END_REF] (17/20), Pace (6) (17/20) and Schonberg[START_REF] Schonberg | Evaluation of a Mammography Screening Decision Aid for Women Aged 75 and Older: Protocol for a Clusterrandomized Controlled Trial[END_REF] (16/20). One decision aid was scored below 10/20 points for this dimension[START_REF] Bourmaud | Decision aid on breast cancer screening reduces attendance rate: results of a large-scale, randomized, controlled study by the DECIDEO group[END_REF].7. Disclosure dimension assessment (IPDAS score out of 8)This dimension focuses on transparency and disclosure of conflicts of interest. The mean score was 6.8/8 (SD= 1, range: 4-8). The two items in this dimension had high scores: "Information about the funding used for the development" (3.4/4) and "Information about author credentials or qualifications" (3.4/4).

  (32/32), Reder[START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF] (32/32), Healthwise[START_REF] Healthwise | Breast Cancer Screening: When Should I Start Having Mammograms?[END_REF] (31/32),Mathieu (27) (31/32) andSchonberg (31) (31/32). Two decision aids were scored below 16/32 points for this dimension[START_REF] Fuller | Breast Cancer Screening: An Evidence-Based Update[END_REF][START_REF] Pasternack | Decision aid for women considering breast cancer screening[END_REF].3. Values dimension assessment (IPDAS score out of 16)This dimension focuses on clarifying and expressing values. The mean score was 9.4/16 (SD= 3.1, range: 4-14). The items with the two highest scores were "Description of the features of the options to help patients imagine what it is like to experience the psychological effects" (2.8/4) and "Asking patients to think about which positive and negative features of the options matter most to them" (2.5/4). The item with the lowest score was "Description of […] social effects" of each option (1.7/4).The decision aids with the highest scores for the Values dimension were those of Reder[START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF] (14/16), Elkin (33) (13/16), Mathieu (27) (13/16), Nekhluydov (37) (13/16), Keevil (35) (12/32) and Wong (16) (12/16). Six decision aids were scored below 8/16 points for this dimension[START_REF] Pace | A Systematic Assessment of Benefits and Risks to Guide Breast Cancer Screening Decisions[END_REF][START_REF] Toledo-Chávarri | A qualitative study on a decision aid for breast cancer screening: Views from women and health professionals[END_REF][START_REF] Barratt | Model of outcomes of screening mammography: information to support informed choices[END_REF][START_REF] Marshall | Informed consent for mammography screening: modelling the risks and benefits for American women[END_REF][START_REF] Marshall | Informed consent for breast screening: what should we tell women?[END_REF][START_REF] Petrova | Understanding the Harms and Benefits of Cancer Screening: A Model of Factors That Shape Informed Decision Making[END_REF].

  (8/8), Elkin (33) (8/8), Hersch (24) (8/8), Keevil (35) (8/8) and Schonberg (31) (8/8). None of the decision aids scored below 4/8 points for this dimension. 8. Plain language dimension assessment (IPDAS score out of 4)

Table 1 : Quality of decision aids developed for women at average risk of breast cancer eligible to mammography screening, an assessment according to the International Patient Decision Aid Standards instrument. Dimensions assessed by the IPDAS instrument Overall quality

 1 

					Decision				Plain	DST		
		Information Probabilities Values	Guidance	Development Evidence Disclosure	language	Evaluation	Test	Total score
		/32	/32	/16	/8	/24	/20	/8	/4	/8	/36	/188
	Mean (SD 1 )	26,1 (4,1)	25,0 (6,0) 9,4 (3,1)	5,0 (2,4)	12,6 (5,3)	13,7 (2,2) 6,8 (1,0)	1,9 (1,2)	4,3 (2,3) 27,7 (5,2)	132,6 (23,8)
	Hersch and al, 2015	31	32	11	5	24	17	8	4	8	32	172
	Schonberg and al, 2014	31	31	10	8	23	16	8	4	7	30	168
	Elkin and al, 2017	29	27	13	8	21	18	8	4	6	32	166
	Keevil and al, 2017	32	32	12	8	9	18	8	1	2	36	158
	Mathieu and al, 2010	29	31	13	8	16	14	7	1	8	31	158
	Reder and al, 2015	32	30	14	8	12	12	7	1	8	32	156
	Mathieu and al, 2007	29	32	9	8	11	14	7	1	8	31	150
	Wong and al, 2015	27	26	12	5	14	15	7	2	6	26	140
	Baena-Canada and al, 2015	28	24	11	2	12	14	5	4	6	30	136
	Healthwise and al, 2016	27	31	11	8	6	12	7	1	2	31	136
	Webster and al, 2007	28	20	10	5	19	11	7	1	4	31	136
	Nekhlyudov and al, 2009	27	26	13	6	14	13	4	2	2	28	135
	Toledo-Chavarri and al, 2017	28	26	6	4	14	13	7	1	2	32	133
	Eden and al, 2015	21	25	9	5	17	12	7	4	5	27	132
	Bourmaud and al, 2016	27	23	11								
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To develop decision aids adapted to low-litteracy patients, techniques are knowm : reducing the amount of text, replacing technical language with lay language, simplifying medical diagrams, integrating illustrations. [START_REF] Smith | A decision aid to support informed choices about bowel cancer screening among adults with low education: randomised controlled trial[END_REF][START_REF] Durand | Much clearer with pictures': using communitybased participatory research to design and test a Picture Option Grid for underserved patients with breast cancer[END_REF] However, a review about the readability of decision aids (for general health problems) stated that authors did not consistently reports how they designed it for low-literacy patients and if they measured health literacy of patients when they test the decision aid. [START_REF] Durand | Do Interventions Designed to Support Shared Decision-Making Reduce Health Inequalities? A Systematic Review and Meta-Analysis[END_REF][START_REF] Enard | Are cancer-related decision aids appropriate for socially disadvantaged patients? A systematic review of US randomized controlled trials[END_REF] The online decision aids had better scores for the Values and Decision guidance dimensions than the paper-based decision aids. These two dimensions are particularly relevant for shared decision-making processes, as they focus on whether the patient has the opportunity to be involved in the decision process and whether his or her values and preferences are integrated in the process. A high level of interactivity is likely crucial to help patients clarify their values and preferences. Online decision aids support a deliberative decision-making process despite the absence of a clinical encounter with a practitioner. Coorey and Kruse reported that electronic health care records could improve patient empowerment [START_REF] Coorey | Persuasive design features within a consumer-focused eHealth intervention integrated with the electronic health record: A mixed methods study of effectiveness and acceptability[END_REF][START_REF] Kruse | Patient and Provider Attitudes Toward the Use of Patient Portals for the Management of Chronic Disease: A Systematic Review[END_REF] and increase interest in preventive procedures [START_REF] Kruse | The Effect of Patient Portals on Quality Outcomes and Its Implications to Meaningful Use: A Systematic Review[END_REF]. On the one hand, online decision aids allow the patient to provide personal information (age, risk factors, preferences, views of benefits and harms, and fears), access alternative formats for information delivery (videos, pictures) , use for interactive learning, (51) personalize the decision-making process [START_REF] Elkin | Facilitating informed decisions about breast cancer screening: development and evaluation of a web-based decision aid for women in their 40s[END_REF][START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF] and make a step-bystep decision [START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF][START_REF] Elkin | Facilitating informed decisions about breast cancer screening: development and evaluation of a web-based decision aid for women in their 40s[END_REF][START_REF] Healthwise | Breast Cancer Screening: When Should I Start Having Mammograms?[END_REF][START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF][START_REF] Mathieu | Helping women make choices about mammography screening: An online randomized trial of a decision aid for 40-year-old women[END_REF].

When comparing Web-based decision with printed decision aids, for prostate cancer screening, no differences were found for knowledge, decisional conflict, participation in decision, or screening behavior. [START_REF] Baptista | Web-Based Versus Usual Care and Other Formats of Decision Aids to Support Prostate Cancer Screening Decisions: Systematic Review and Meta-Analysis[END_REF] On the other hand, most online decision aids also allow the patient to print a summary containing individualized information. This printed paper version can help the patient discuss his or her options with a practitioner, taking into consideration personal characteristics and values [START_REF] Reder | Does a decision aid improve informed choice in mammography screening? Study protocol for a randomized controlled trial[END_REF][START_REF] Elkin | Facilitating informed decisions about breast cancer screening: development and evaluation of a web-based decision aid for women in their 40s[END_REF][START_REF] Healthwise | Breast Cancer Screening: When Should I Start Having Mammograms?[END_REF][START_REF] Keevil | Breast Cancer Screening Decision Support Tool[END_REF][START_REF] Mathieu | Helping women make choices about mammography screening: An online randomized trial of a decision aid for 40-year-old women[END_REF].