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Aim: Breast cancer is a leading cause of cancer among women. Because guidelines on screening for breast
cancer for certain ages are controversial, many experts advocate the use of shared decision making (SDM)
using validated decision aids (DAs). Recent studies have concluded that DAs are beneficial; however, the
results have great heterogeneity. Therefore, further studies are needed to improve understanding of these
tools. Objective: This systematic review and meta-analysis aimed to investigate the impact of using web-
based DAs in women aged 50 years and below facing the decision to be screened for breast cancer in com-
parison with usual care. Methods: PubMed, Web of Science, Embase and the Cochrane CENTRAL databases
were searched up to February 2020 for studies assessing web-based DAs for women making a breast can-
cer screening decision and reported quality of decision-making outcomes. Using a random-effects model
or a fixed-effects model, meta-analyses were conducted pooling results using mean differences (MD),
standardized mean differences (SMD) and relative risks (RR). Results: Of 1097 unique citations, three ran-
domized controlled trials and two before–after studies met the study eligibility criteria. Compared with
usual care, web-based DAs increased knowledge (SMD = 0.69; 95% CI: 0.57–0.80; p < 0.00001), reduced
decision conflict and increased the proportion of women who made an informed choice (RR = 1.86; 95%
CI: 1.38 to 2.50; p < 0.0001), but did not change the intention of women deciding to be screened or affect
decision regret. Conclusion: This analysis showed the positive effect of web-based DAs on patient-centered
outcomes in breast cancer screening. In the future, more internet devices and free or larger discount WI-FI
should be established to ensure more women can benefit from this effective tool.

First draft submitted: 4 April 2020; Accepted for publication: 6 August 2020; Published online:
7 October 2020

Keywords: breast cancer • decision aids • decision making • screening • web-based decision aids

Mammography screening for breast cancer is an effective breast examination measure and is recommended as a
primary screening procedure for asymptomatic women to detect breast cancer at its earliest stage [1]. The ultimate
goal of mammography screening is to reduce the mortality of breast cancer [2]. Some trials have demonstrated that
mammography reduces breast cancer mortality by about 20% for women of different ages at general risk [3], but these
data and increasing evidence about the harms of mammography screening have generated controversy. Initiating
biennial screening at age 40 years (vs 50 years) reduced mortality by an additional 3% (range, 1–6%) [4], the net
benefit is less, consume more resources and produce more false-positive results (false positives are abnormalities
detected that are found to not be disease after additional [5], and with annual screening, which will increase false
positive and would also be expected to increase overdiagnosis (overdiagnosis is a diagnosis of breast cancer that
would not have caused harm) [6] and overtreatment (overtreatment is defined as treatment of cancer that would not
have negatively affected a woman’s health in her lifetime) [7]. Screening every 2 years after the age of 69 can further
reduce mortality in all models, but due to older age, more comorbidities as well as shortening life expectancy, the
overdiagnosis of the elderly population is the most obvious [4,8,9].
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The concerns about overdiagnosis have emphasized the importance of providing information on the benefits
and harms of screening with mammography, so that women can actively participate in decision-making and
make an informed choice based on their values and preferences. However, current information on mammography
screening for women usually overestimate the benefits and underestimate the harms of screening [10]. As a result,
women generally tend to have biased expectations of the benefits and harms of health interventions [11]. Allen
et al. demonstrated that since the release of the revised US Preventive Services Task Force (USPSTF) screening
mammogram guidelines, women have experienced confusion, anxiety and lack of confidence in the current
screening guidelines and even when based on the same evidence, cancer screening guidelines can differ among
different organizations and can create confusion among the public, healthcare providers and policy makers [12].
There is a high net benefit for the average risk of mammography for women of 50–74 years of age with an
average risk for breast cancer. But only a few organizations recommend 40–50 for breast cancer screening [13,14].
After reviewing the available evidence, the USPSTF issued a recommendation in 2016 that the decision to start
mammography for women before 50 years of age should be a separate decision [13], and women who value potential
benefits more than potential harm can choose to be screened every 2 years from 40 to 49 years old (Recommendation
C), and patients should make decision about whether to accept screening based on their values and preferences
with their doctors. Similarly, American College of Physicians (ACP) recommends that in average-risk women aged
40–49 years, clinicians should discuss whether they should be screened for breast cancer by mammography before
the age of 50. The discussion should include potential benefits and harms as well as women’s preferences [14]. In fact,
American College of Obstetricians and Gynecologists (ACOG), Canadian Task Force on Preventive HealthCare
(CTFPHC) and American Cancer Society (ACS) support joint shared decision making (SDM) process for breast
cancer screening that consider patient preferences [15–17]. How to communicate balanced information about the
pros and cons of mammography screening to women facing screening, and encourage them to participant in SDM
process with healthcare professionals has become the focus of global attention. According to the International
Patient Decision Aids Standards (IPDAS) Collaboration, decision aids (DAs) are defined as evidence-based tools
designed to help people participate in decision making about healthcare options. They provide information on the
options and help patients clarify and communicate the personal value they associate with different features of the
options [18]. DAs may facilitate SDM by providing a common understanding of the risks and benefits associated
with screening choices, tailored, when possible, to each patient’s value. The Cochrance systematic review and meta-
analysis assessing the impact of DAs for screening decisions concluded that DAs, which clearly state the decisions that
need to be considered, provide evidence-based information about health status, options, related benefits, hazards,
probability and scientific uncertainty and help patients recognize the sensitivity of decision-making to value and
clarify their value to benefits and harms implicitly or explicitly, can increase patient knowledge, make people feel
clearer about their values, reduce decision conflict and promote an active patient role in decision making [19]. But
the authors stated that more studies are needed to deepen understanding of formats such as web-based DAs. In
addition, if new studies can be included in the analysis, it may be possible to sort out the reasons for heterogeneity
of different results (e.g., the formats of the DAs).

‘Delivering DAs on the Web’ is defined as the process of using the Internet to provide some or all components
of DAs to help individuals (e.g., patients, caregivers, etc.) involved in the process of choosing between two or more
medically appropriate healthcare options (e.g., preference-sensitive care) [20]. The purpose of this definition is to
distinguish web-based DAs that support SDM from online health education websites, clinical practice guidelines,
clinicians’ decision support or expert systems [21]. This broad conceptual definition covers a range of operating
methods, from providing downloadable copies of paper-based DAs to online streaming of DAs to providing
interactive decision support websites that can be tailored to each individual’s needs and preferences. Web-based
DAs is a kind of subcategories of Web delivery, it can be described as DAs that were specifically designed and
tested for use on the web. Examples include websites designed to help patients with specific healthcare decisions by
interactively tailoring information and support to their needs, or by providing opportunities for family members
to participate in the discussion. Web-based DAs often have the following characteristics, such as, interactivity
(individuals can navigate the content and/or respond to interactive questions), dynamic (the content it provides
can be different according to user input and interaction, or change according to user, time, data correction, etc.),
tailored (It can be used to construct evidence based on patient demographics or clinical conditions, so that only
feasible treatment options can be proposed and the associated risks and benefits can be estimated more accurately),
etc. [20,22]. The IPDAS Collaboration has identified 12 dimensions to assess the quality of DAs, one of which is the
delivery of web-based DAs [18]. In fact, the updated theoretical rationale and emerging evidence suggest potential
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benefits to delivering Wed-based DAs on quality of decision making by engaging patients in decision making
beyond traditional static approaches, such as, it can spread information widely for a long time, and this information
can be customized according to the needs and preferences of patients [20]. Therefore, IPDAS emphasizes the need
for a comprehensive and systematic review of the web-based DAs [20]. In summary, the purpose of this systematic
review and meta-analysis is to evaluate the effectiveness of web-based delivery of DAs in order to improve women’s
decision-making ability to the mammography screening. To our knowledge, ours is the first systematic review and
meta-analysis to explore the web-based DAs intervention effect in breast cancer screening. We sought to investigate
their impact on decision quality for women making a screening decision regarding breast cancer.

Materials & methods
This systematic review and meta-analysis was designed and conducted according to the principles of the PRISMA
statement for reporting of systematic reviews and meta-analyses [23].

Search strategy
We performed a literature search to identify articles published before February 2020 using the following databases:
Cochrane CENTRAL databases, Embase, Web of Science and Pubmed. We selected these databases since they focus
on health, nursing and psychology publications. By using extensive search terms and including published papers
and conference abstracts, the search strategy (Supplementary Material 1) is designed to be most inclusive. DAs was
defined as: a tool or technology, web-based or application (app) and containing information about two or more
options and the associated relevant decision-related outcomes. The IPDAS checklist enabled broad assessments
in 12 dimensions, however, the checklist is not intended to provide an accurate, quantitative, assessments, so the
quality of DAs can be judged on the project, dimension or global level. In addition, since not all checklist items
are applicable to the comparability of each DAs, even at the checklist level, was not possible [24]. So, the IPDAs
has established quality criteria for development and assessment of DAs: providing information in sufficient detail,
presenting probabilities in an unbiased manner, including methods to clarify values and preferences, providing
structured guidance for deliberation and communication, presenting information in a balanced manner, using a
systematic development process, using up-to-date evidence, disclosing conflicts of interest, using plain language
and ensuring that the decision is informed and values-based [18]. The reference lists of included studies and relevant
articles were hand-searched to identify additional eligible publications. Letters, case series, case reports, comments,
review articles and conference abstracts were excluded because of their limited datasets.

Eligibility & exclusion criteria
Eligibility criteria included reported data from primary studies; included data about women aged 50 and below who
had not been diagnosed with breast cancer; contained an intervention that were web-based DAs. The intervention
evaluated in the study had to be DAs, defined as information provided about the pros and cons of at least two
screening options (including no screening) that allows the user to consider trade-offs between options. Trials that
compared DAs to one or more comparators (e.g., control condition, general breast cancer screening information,
other DAs) had to have at least a post-evaluation. For interventions to be considered web-based, they had to
correspond to any program accessed over a network connection using HTTP or through a Web-based APP,
according to this definition, materials such as CD or DVDs, although computer-based, were not considered
web-based [25].The studies were randomized controlled trials (RCTs), non-randomized studies, cohort studies,
case–control studies or before–after studies. Nonrandomized studies or those studies that compared outcomes with
a within-subjects design had to report a pre–post evaluation, that is, a comparison of outcomes measured before
and after the patient viewed the DAs. Thus, studies with such interventions were excluded and publications were
excluded if they did not meet the eligibility criteria or if they addressed the question of promoting adherence of breast
cancer screening. We included studies in which at least one quality of decision-making outcomes (e.g., informed
choice, knowledge, decision conflict, intention to screening and decision regret) was reported. There were no
language restrictions. There were no restrictions regarding the year of publication or the publication status.

Paper coding
After removing the duplicate results, titles and abstracts were screened according to the eligibility criteria indepen-
dently by two reviewers (Yu, Yang). They were rejected if the reviewers determined from the title or abstract that the
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study did not meet the eligibility criteria. After this screening process, full texts were retrieved and further assessed
for eligibility independently by two reviewers. Any disagreement was solved by discussion among the reviewers.

Data extraction
One reviewer (Yu) extracted the study characteristics and outcome data from the included studies. The two
reviewers (Yu, Yang) extracted and assessed the following data for accuracy and completeness: author; year of
publication; country; type of study; patient demographic and clinical information; the time of follow-up; measures of
intervention and control and patient-reported outcomes. For RCTs, data were obtained for control and intervention
groups. For before–after studies, data were abstracted for pre/post-intervention. Two reviewers (Guo, Zhang)
compared the findings independently. We contacted authors to obtain missing data. We evaluated the effects of the
DAs based on the outcomes used in the studies.

Assessment of risk of bias in included studies
The quality of RCTs was evaluated using the Cochrane Collaborations’ risk of bias tool [26]. This tool uses seven
criterias to measure quality. For studies that did not randomize patients, The quality of the before–after studies was
evaluated with the risk of bias. In Nonrandomised Studies-of Interventions (ROBINS-I) assessment tool, which is
recommended for quality assessment of nonrandomised studies of interventions [27]. This tool uses six bias domains
to measure quality. Each domain was judged to have a low, moderate, serious or critical risk of bias. Only if all the
criterias would be rated as having a low risk of bias, the study receives an overall rating of ‘low’. If one criterion of
a study was considered as ‘high risk’, the study was classified as having a high risk of bias over all. The evaluation
of study quality was performed independently by two reviewers (Yu, Yang). A third reviewer (Guo) was consulted
in case of disagreement of item ratings. No study was excluded based on quality assessment.

Statistical analysis
Statistical analysis was performed using Review Manager (RevMan version 5.3). We used mean differences (MD)
for continuous variables that were measured with the same instrument, standardized mean differences (SMD) when
a similar outcome was assessed with different instruments and relative risks (RR) for dichotomous variables, if at
least two same designed studies assessed the similar outcome. We used the Cochrane Q statistic and assessed I2

value to estimate statistical heterogeneity. The Cochrane Q statistic was based on a p-value. If the p-value was
less than 0.05, there was heterogeneity between included studies. Among the outcome measures, the percentage
of the heterogeneity was quantified by the I2 value, which were perceived as moderate (more than 25%) and high
heterogeneity (more than 50%), separately. When high heterogeneity was showed (p < 0.05 or I2 >50%), we
implemented the random-effects model, otherwise, we applied the fixed-effects model. Neither funnel plots nor
the Egger test was used to examine the effect of publication bias, since only five studies were ultimately included in
the analysis [28].

Results
Study selection
The search initially yielded 1097 articles, additional records identified through manual search of the reference lists
was 1 article, 112 articles after duplicates removed, of which 955 were excluded upon systematic review of titles and
abstracts against selection criteria (Figure 1). Among the 31 remaining articles, 26 were excluded after systematic
full text review of the articles against selection criteria.

Characteristics of eligible studies
Data were extracted from all five selected studies (Table 1). Of these, three were RCTs [29–33] while the other
two were uncontrolled before–after studies [32,33]. All five studies measured women who are facing the choice of
screening mammography. These data were available for all trials, which randomized 1731 patients. Data for 126
women from before–after studies were included; the meta-analysis included a total of 1857 women from five
studies. Five DAs for breast cancer screening used a web-based format. The studies were published between 2010
and 2019, three studies were conducted in United States [31–33], one in Australia [29] and one in Germany [30].
Participants’ characteristics are shown in Table 1. Means of age were located in the 38–50 years interval. There
are differences between studies in the prevalence of previous mammograms and in education level. Women in
all studies have higher education levels, and most women had a statutory health insurance [21,33] or were offered
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Figure 1. Study flow diagram.
MA: Meta-analysis; SR: Systematic review.

biennial mammography screening free of charge for all women over the age of 40 [29]. Except Reder et al. did not
report at what level women are at risk [30], the majority of women included in the studies were assessed as being at
average risk [29,32,33].

Breast cancer screening DAs intervention characteristics
All DAs were computerized and presented screening information as text and diagrams [29–33]. Only one of these five
used APP to provide information to women [32]. The authors of all studies reported using IPDAS when creating
DAs [29–33], however, the level of IPDAS implementation differed among the DAs. Two DAs were developed using
a decision support framework at the same time [31,32]. The DAs in Schapira et al. were developed using the SDM
framework in conjunction with incorporating exemplification theory [34,35]. The theory shows that experienced
and directly or indirectly witnessed events will affect subjective risk perception, support risk information processing
and promote behavior change [36,37]. The DAs in Eden et al. greatly borrowed from the theory of decision conflicts,
which recognizes the competitive gains and losses of each choice. To address this potential conflict, women set
priorities between the benefits and harms of breast cancer screening [38]. All web-based DAs included: information
about the pros and cons of breast cancer screening, introduction to decision-making issues, charts and pictographs
to express some confusion concepts, such as: overdiagnosis, false positives, etc. and the risk of breast cancer in
different young segments. Three DAs contained an algorithm that assessed the risk of breast cancer in users and gave
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Intervention
Study or subgroup

Mathieu et al. (2010)
Reder et al. (2017)
Schapira et al. (2019)
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350
54
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2.92
3.2

1.85
1.4
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59
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66.3
9.7

0.58 [0.35, 0.82]
0.76 [0.61, 0.90]
0.45 [0.08, 0.83]

1.84
1.33
1.28

517
Heterogeneity: Chi2=3.16, df=2 (p = 0.21); I2=37%

Test for overall effect: Z=11.55 (p < 0.00001)

Total (95% CI) 719 100.0 0.69 [0.57, 0.80]
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[experimental]

Mean SD MeanTotal Total
Weight

(%)SD
Control Std. mean difference

IV, fixed, 95% CI
Std. mean difference

IV, fixed, 95% CI

-2 -1 0 1 2

Figure 2. Forest plots of standardized mean differences for knowledge.
IV: Inverse variance; SD: Standard deviation.

women described risk factors that could lead to breast cancer [31–33]. Four DAs contained a valuable clarification
technique involving rating the importance of selected factors, which can help women to clarify their values and
preferences in the context of breast cancer screening [29–31,33].

Outcome
Knowledge

Knowledge refers to the test results on the improvement of women’s knowledge on specific topics targeted by DAs
design. Three RCTs of the included studies reported the scores of knowledge [29–31]. The questions in Mathieu et al.
were comprised of four numerical and five concept questions [29]. Reder et al. used a seven multiple choice items,
six questions assessed conceptual knowledge and only one question assessed numerical knowledge with four value
ranges as response options [30]. Schapira et al. assessed knowledge with five multiple-choice questions [31]. Overall,
compared with the control groups, women who use the DAs have higher scores in knowledge, the SMD for pooled
data from three RCTs was 0.69 (95% CI: 0.57–0.80, p < 0.00001). The heterogeneity is 37%, p = 0.21. The great
variability of topics and questionnaires used to assess the knowledge of each included study may help us to explain
the heterogeneity for this specific variable (Figure 2).

Intention to screening

In established models of healthy behavior change, intention is a recognized indicator of future behavior [39]. Four
studies of the included studies demonstrated the proportion of women who intended to screening [29,30,32,33]. The
meta-analysis of the RCTs [29,30] and before–after studies [32,33] showed there was no significant difference in the
intention to screening respectively, 95% CI (0.85–1.06, p = 0.33), 95% CI (0.82–1.13, p = 0.28). For RCTs, we
found that the heterogeneity was small (I2 = 17%, p = 0.23). For before–after studies, we found that there was no
significant heterogeneity. (I2 = 0%, p = 0.73; Figure 3).

Informed choice

If a woman had adequate knowledge and her attitudes and intentions were consistent (positive attitudes and
intentions, or negative attitudes and intentions), then she was judged to have made an informed choice [40]. There
were two RCTs [29,30] and two before–after studies [32,33] assessing the condition of women who felt informed.
The DAs increased the proportion of women who making an informed decision, 58.0 versus 36.5% according to
Mathieu et al. [29] and 40.6 versus 18.9% according to Reder et al. [30]. Analysis of the overall effect of two RCTs
indicated that, compared with usual care interventions, DAs resulted in a statistically significant increase in the
proportion of women making informed choice. The meta-analysis of two RCTs comparing the informed choice
that the woman making for having a mammography screening was 1.86 (95% CI: 1.38–2.50, p < 0.0001). Two
before–after studies [32,33] did not report the percentage of woman who making informed choice directly, they
used scores of the subscales of the low-literacy version of the O’Connor’s Decisional Conflict Scale (DCS) [41] to
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Figure 3. Forest plots of risk ratio for intention to screening. (A) Randomized controlled trials, (B) before–after study.
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Figure 4. Forest plots of standardized mean differences for making informed choice and forest plots of risk ratio for
making informed choice. (A) Randomized controlled trials, (B) Before–after study.
M-H: Mantel-Haenszel.

show whether they felt informed when they facing screening mammography. Their result reported that women,
after using DAs, felt significantly more informed when making a decision about when they should begin screening
mammography. The MD for pooled data from two before–after studies was 38.38 (95% CI: 32.61–44.15, p <

0.00001). The heterogeneity in each study was great (I2 = 69%, p = 0.07), so we used the random-effects model
to analyze the data collected (Figure 4).

Decision conflict

Decision conflict is a state of uncertainty about the preferred course of action, which often occurs when choices
involve risks or uncertainties of outcomes, high risks of potential gains and losses and anticipated regret about
the positive aspects of rejected options [42]. The effect of interventions on decision conflict was assessed by four
studies [29–33]. Two before–after studies [32,33] used the low-literacy version of DCS to calculate the scores of
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Figure 5. Forest plots of standardized mean differences for decision conflict and forest plots of mean differences
for decision conflict. (A) Randomized controlled trials, (B) Before–after study.
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Figure 6. Forest plots of standardized mean differences for decision regret. (A) Randomized controlled trials.
SD: Standard deviation.

decision conflict [41], one RCT [29] used the DCS [36], while another RCT [30] used a 4-item SURE (Sure of myself;
Understand information; Risk–benefit ratio; Encouragement) [43]. The MD for pooled data from two before–after
studies was 0.68 (95% CI: -1.46 to 2.83, p < 0.00001). It demonstrated that women who used the DAs had less
decision conflict. The SMD for pooled data from two RCTs was -0.40 (95% CI: -0.54 to -0.27, p < 0.00001), The
result showed there was a great statically significant difference in overall decision conflict scores. For both RCTs
and before–after studies, we found that there was no significant heterogeneity (I2 = 0%; Figure 5).

Decision regret

Decision regret motivates people to undertake an action to avoid harmful future emotional consequences [44].
Indeed, decision regret is an indication to realize the self-reported health behaviors as well as objective behaviors
such as attending for cancer screening. Two RCTs of the included studies reported the scores of decision regret.
Reder et al. [30] used the Decision Regret Scale [45] to measure the scores of decision regret in the following 3
months, while Schapira et al. [31] used a 7-point Likert-type scale to measure the scores of decision regret in the
next 12 months. The result showed no statically significant difference in overall decision regret scores, the SMD
for pooled data from two RCTs was -0.03 (95% CI: -0.17 to 0.11, p = 0.66). The result showed that there was no
significant heterogeneity among the studies (I2 = 0%, p = 0.66; Figure 6).

Quality assessments
The included studies were limited by differences in outcomes, as well as by a potential lack of unifority in the
educational information provided to the control groups. Random sequence generation was rated as being at low
risk of bias in all of the RCTs [29–31]. Allocation concealment was considered low risk of bias in one RCT [31] and
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Mathieu et al. (2010)
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Figure 7. Quality analysis of randomized controlled trial according to the Cochrane Collaborations’ risk of bias tool.

unclear risk in the remaining two RCTs [29,30]. Blinding of participants and personnel was assessed as being at
unclear risk of bias in one RCT [29], high risk of bias in one RCT [30] and low risk of bias in one RCT [31]. Two
RCTs [29,31] were evaluated as being a low risk of bias regarding blinding of outcome assessment and unclear risk of
bias in one RCT [30]. Two RCTs were rated as low risk of attrition bias that relates to incomplete outcome data [29,30]

and unclear risk of bias in one RCT [31]. Two RCTs [29,31] were classified as unclear risk of bias regarding selective
reporting due to the lack of information about public registration of the trial protocol, the other one RCT [30] had
a registered protocol and were rated as low risk of bias for the selective reporting parameter. When assessing other
sources of bias, All RCTs [29-31] were rated as low or unclear risk of bias (Figure 7). Two before–after studies [32,33]

in the domains confounding, deviations from intended interventions, selection of participants into the study,
selection of the reported results, classification of interventions are at low risk and in missing data, measurement of
outcomes are unclear. Overall, the quality analysis of RCTs showed that they had deficits concerning the blinding
of participants, personnel, and/or outcome assessors (Figure 7). Two before–after studies were rated as having a
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low risk of bias. There were unclear in measurement of outcomes, the article did not provide sufficient information
to judge the domain missing data. The bias in the other domains was rated as ‘low’.

Discussion
Summary & interpretation of main results
This systematic review and meta-analysis included three RCTs [29–31] and two before–after studies [31,33] assessing
DAs given to women facing the decision to be screened with mammography. There are differences in the type and
amount of information contained in DAs and the information provided to the control group, which may partially
explain the significant heterogeneity in all assessment results. The overall conclusion from our review is that DAs,
a key component of a high-quality decision-making process in SDM frameworks, significantly increase women’s
knowledge and the proportion of women making an informed choice, decrease the decision conflict, but do not
significantly modify intentions toward screening and decrease decision regret.

Therefore, it is important not to overlook the basic principles of using DAs, that is, to help people participate in
decision-making process in SDM frameworks, with the goal of promoting deliberation between patients, healthcare
providers and other stakeholders [19]. They provide information about options and help patients construct, clarify,
and communicate their personal values, thereby helping patients make high-quality decisions [19,20]. This review
shows that compared with usual care, patients receiving DAs have more knowledge, and according to the three-
dimensional classification framework of Marteau et al. [40] knowledge about the screening, attitude toward the
screening and intention/uptake (depending on measurement point), knowledge is a key component of informed
choice.

Our results are in line with those from other systematic reviews and meta-analyses indicating the superiority
of DAs (in any format) in comparison with usual care [19,46–48]. Stacey et al., in a Cochrane meta-analysis of
DAs for people facing screening or treatment issues, found DAs to improve people’s knowledge, reduce decision
conflict, promote an active patient role in decision making, and of 105 studies, seven studies assessed decision
regret and only one reported statistically significant differences [19]. Only two studies measured decision regret and
used different scales, which limited our conclusions. Recent literature suggested that decision regret may be an
inducement in daily decision-making and cancer screening decisions, and may be an important basis for future
research on DAs [44]. Therefore, it is recommended that future studies include decision regret into the outcome
indicators, and use Decision Regret Scale with good reliability and validity to measure, so as to in-depth study of
women’s decision regret when facing breast cancer screening [45].

Montserrat et al. [46] indicated that DAs(in any format) for breast cancer screening can improve knowledge and
promote informed choice, in accordance with their preferences, for women who face the decision of screening, but
do not significantly modify attitudes or intentions toward screening and they found divergent results on decision
conflict and decision confidence. We do not yet know how effectively women will use the web-based DAs on
smartphones, or computers compared with their effective use of the paper-based or video-based. However, different
forms of DAs can be used according to the patient’s personal preferences. Therefore, it is one of research topics in
future to compare the impact of these alternative DAs formats for women who are in face of breast cancer screening.

Eden et al. [32] stated that some clinics scanned the report of women from Mammopad and attached it to
the electronic medical records (EMRs) for women facing breast cancer screening. Future research may provide a
more seamless workflow, such as providing decision support through EMRs before they visit the Clinical staff.
It is appropriate to use the EMRs to promote SDM, because the use of EMRs is high, with approximately 75%
of Canadian and American doctors using EMRs [49]. Therefore, we hypothesize that in a busy daily practice
environment, with limited time to have a conversation with patients, web-based DAs may have enormous potential
to be linked or integrated into EMRs, thus providing a mechanism to ensuring a consistent approach to SDM
and promoting continuity of care when women may be seen by multiple health professors, making it easy for
patients to access and review materials prior to the encounter with the physician, which may facilitate the process
of SDM [50]. Contrary to our result, Ivlev et al. revealed that the implementation of DAs for breast cancer screening
in clinical practice at the national level may result in a 77% increase in the number of women aged 38–50 who
would not want to begin mammography screening, compared with the corresponding number of women under
usual care [47]. But our findings are consistent with Stacy et al. [18], except in the case of prostate cancer screening,
with little evidence of the impact of DAs on the intention of screening.
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Strengths & limitations
Several limitations must be considered while analyzing our conclusions. First, the number of qualified studies is
small, so it is difficult to assess publication bias and when the meta-analysis contains relatively few studies, therefore,
these conclusions should be preliminary. Second, the broad theories and frameworks that guide the development
of DAs fail to explore the impact of specific theories on patients’ decision in detail [31,32]. Hence, more research are
needed to better understand how the theoretic underpinnings of DAs influence their effectiveness and address the
gap between theory and practice [51]. Third, the broad definition of DAs was used and the content of DAs used
in the studies was not developed and evaluated according to IPDAS. Some studies have shown that low-quality
DAs can negatively affect patients. Durand et al. assessed 30 DAs for breast cancer, prostate cancer and colon
cancer screening with IPDAS, of which 25 met the qualified criteria and only 3 met the certification criteria,
suggesting the need to improve the quality of DAs [52]. Fourth, compared with control groups, more studies are
needed to determine which patient groups are most likely to benefit from DAs. For example, it is recommended
to develop, use and evaluate DAs for people with lower literacy [53]. It is worth noting that most of trials in this
review focused on highly educated, with more health conscious than the general population. Research shows that
effectively using DAs may be affected by the user’s health literacy [54]. People with lower health literacy are less
likely to benefit from health education materials, because they may have difficulties in understanding information
and are therefore less likely to acquire new knowledge [52]. Importantly, women with low health literacy also lack
the numeracy skills to understand the likelihood of benefits and harms of mammography screening. For example,
Davis et al. demonstrated that lower performance on the Rapid Estimate of Adult Literacy in Medicine (REALM)
was associated with lower screening mammography knowledge [55]. More trials should target these populations and
investigate the delivery of DAs in different clinical settings. Fifth, many health-related decisions, such as screening
decisions, have a long duration, breast cancer screening decision may have to be made by women multiple times in
their lifetime, so the lack of long-term follow-up in the included studies also limits people’s understanding of the
impact of Web-based DAs over time. Schapira et al. was the study with the longest follow-up (12 months) [31]. A
longer follow-up and longitudinal outcomes would have made it possible to assess knowledge decline or retention,
and the long-term impact on screening participation. Our results remind us that even if statistical information are
effectively communicated, participants may not make estimates of the same order of magnitude after a few weeks.

Future research
On the one hand, one advantage of DAs is to promote the process of SDM between clinicians, patients and other
stakeholders [18]. Clinicians is one of the main bodies of SDM, and their cognitive degree of DAs determines
whether DAs can be provided to patients at the right time and in the right situation [56]. The higher degree the
medical staff ’s awareness of DAs, the greater the probability recommended to patients, the higher the utilization
rate of decision-making assistance in clinical practice [57]. However, Wyatt et al. reported that clinicians used
DAs in clinical setting only partially and inconsistently [58], so, to increase the compliance of screening women
with DAs, clinical training on the use of DAs and SDM practices for clinicians may be required to facilitate the
implementation of DAs and promote a more ideal-type of SDM [59]. On the other hand, as the treatment routine
will be continuously improved with the development of medical treatment technology, any DAs, whether fully
validated or not, needs to be updated regularly to incorporate new research findings and advances in modes of
treatment and prevention, as well as new recommendations put forth by professional groups, so as to ensure the
effectiveness of DAs and its relevance with clinical practice. In summary, the technological capabilities of mobile
technology are continuing to develop at high speed, and provide us with an unprecedented opportunity to apply
digital technology to prevent and manage health conditions [60]. There are potential economic benefit because it
is easy to provide web-based DAs to a large number of people (for example, mobile technology applications can
be easily downloaded, and automated systems can provide a large number of people with low-cost website links).
This technology makes the DAs more personalized and interactive [20]. However, despite the fact that the Internet
has become an easily accessible tool, a persistent digital divide still exists [61]. Therefore, special attention should be
paid to the socio-demographic characteristics of the population, and more medical infrastructure resources should
be built for underserved communities, and free or discounted Wi-Fi connections and mobile devices should be
provided for low-income areas. These actions, in combination with the popularity of smart phone users, these
measures may narrow the digital divide [62,63].
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Conclusion
This is the first systematic review and meta-analysis which test the effectiveness of web-based DA for women who
are in face of breast cancer screening. Our work indicates that DAs may support women during their decision
process for choosing a preventive measure. This is mainly achieved by improving decision-related outcomes. In
the last several years, the internet has become even more widespread and easy to use with many public places
providing it at no cost, which may be an important feature to increase access to DAs. There is growing demand for
tools to support SDM in practice; a growing use of the Internet by users; and a need to build upon the numerous
paper-based tools that have already been developed, tested, and implemented into care settings. Above all, the use of
web-based DAs depends on the ability of computer access and technology, and if it is a web-based tool, it depends
on the availability of good Internet services. The efficiency of web-based information tools may be hindered due to
resource constraints, or even due to residential limitations (poor Internet access). Therefore, it should be addressed
when studying the implementation of these tools in practice in the future.

Summary points

• Mammography has been found to reduce breast cancer mortality by about 20% for women of different ages at
general risk, but these data and increasing evidence about the harms of mammography screening have
generated controversy.

• Because guidelines for screening for breast cancer for certain age groups are controversial, many experts have
advocated the use of shared decision making (SDM) using validated decision aids (DAs), which can be presented
in different formats (e.g., paper, multimedia and web-based).

• How to communicate balanced information about the pros and cons of mammography screening to women
facing screening, and encourage them to share decision making with healthcare professionals has become the
focus of global attention.

• According to the International Patient Decision Aids Standards (IPDAS) Collaboration, DAs are defined as
evidence-based tools designed to help people participate in decision making about healthcare options.

• ‘Delivering DAs on the Web’ is defined as the process of using the internet to provide some or all components of
DAs to help individuals (e.g., patients, caregivers, etc.) involved in the process of choosing between two or more
medically-appropriate healthcare options (e.g., preference-sensitive care).

• This systematic review and meta-analysis included three randomized controlled trials and two before–after
studies assessing DAs given to women facing the decision whether to be screened using mammography.

• The overall conclusion from our review is that DAs, a key component of a high-quality decision-making process in
SDM frameworks, significantly increase women’s knowledge and the proportion of women making an informed
choice, decrease decision conflict, but do not significantly modify intentions toward screening or affect decision
regret.

• Web-based DAs are dynamic, tailored and interactive. Therefore, in the future, more internet devices and free or
larger discount WI-FI should be established to ensure more women can benefit from this effective tool.

Supplementary data

To view the supplementary data that accompany this paper please visit the journal website at:

www.futuremedicine.com/doi/suppl/10.2217/cer-2020-0052

Author contributions

L Yu and W Zhang contributed to the conception and design of this study; L Yu and S Yang performed the statistical analysis and

drafted the manuscript; P Li greatly helped in the manuscript revision process; N Liu, J Wang, PP Guo, XH Zhang and W Zhang

critically reviewed the manuscript and supervised the whole study process. All the authors read and approved the final manuscript.

Acknowledgments

The authors thank to the students who took the time to become involved in the investigation.

Financial & competing interests disclosure

This research was financed by the China Postdoctoral Science Foundation (2019T120242). The authors have no other relevant

affiliations or financial involvement with any organization or entity with a financial interest in or financial conflict with the subject

matter or materials discussed in the manuscript apart from those disclosed.

No writing assistance was utilized in the production of this manuscript.

998 J. Comp. Eff. Res. (2020) 9(14) future science group

http://www.futuremedicine.com/doi/suppl/10.2217/cer-2020-0052


Web-based decision aids to support breast cancer screening decisions: systematic review & meta-analysis Meta-Analysis

Data sharing statement

The authors certify that this manuscript reports the secondary analysis of clinical trial data that have been shared with them, and

that the use of this shared data is in accordance with the terms (if any) agreed upon their receipt. The source of this data is cited

in the manuscript.

References
Papers of special note have been highlighted as: • of interest; •• of considerable interest

1. Lauby-Secretan B, Scoccianti C, Loomis D et al. Breast cancer screening – viewpoint of the IARC Working Group. N. Engl. J.
Med. 372(24), 2353–2358 (2015).

•• The pros and cons of breast cancer screening

2. Lannin DR. Effect of screening mammography on breast cancer incidence. N. Engl. J. Med. 368(7), 677–678 (2013).

•• The pros and cons of breast cancer screening

3. Myers ER, Moorman P, Gierisch JM et al. Benefits and harms of breast cancer screening: a systematic review. JAMA 314(15),
1615–1634 (2015).

•• The pros and cons of breast cancer screening.

4. Mandelblatt JS. Effects of mammography screening under different screening schedules: model estimates of potential benefits and harms.
Ann. Intern. Med. 151(10), 738 (2009).

•• The pros and cons of breast cancer screening

5. Bond M, Garside R, Hyde C. A crisis of visibility: the psychological consequences of false-positive screening mammograms, an interview
study. Br. J. Health Psychol. 20(4), 792–806 (2015).

•• The pros and cons of breast cancer screening

6. Brodersen J, Schwartz LM, Heneghan C et al. Overdiagnosis: what it is and what it isn’t. BMJ Evid. Based Med. 23(1), 1–3 (2018).

•• The pros and cons of breast cancer screening

7. Qaseem A, Lin JS, Mustafa RA et al. Screening for breast cancer in average-risk women: a guidance statement from the American College
of Physicians. Ann. Intern. Med. 170(8), 547–560 (2019).

•• The pros and cons of breast cancer screening

8. Kerlikowske K, Zhu W, Hubbard RA et al. Breast Cancer Surveillance Consortium. Outcomes of screening mammography by
frequency, breast density, and postmenopausal hormone therapy. JAMA Intern. Med. 173(9), 807–816 (2013).

•• The pros and cons of breast cancer screening

9. Hubbard RA, Kerlikowske K, Flowers CI et al. Cumulative probability of false-positive recall or biopsy recommendation after 10 years of
screening mammography: a cohort study. Ann. Intern. Med. 155(8), 481–492 (2011).

•• The pros and cons of breast cancer screening

10. Waller J, Osborne K, Wardle J. Enthusiasm for cancer screening in Great Britain: a general population survey. Br. J. Cancer 112(3),
562–566 (2015).

•• The pros and cons of breast cancer screening

11. Sutkowi-Hemstreet A, Vu M, Harris R et al. Adult patients’ perspectives on the benefits and harms of overused screening tests: a
qualitative study. J. Gen. Intern. Med. 30(11), 1618–1626 (2015).

•• The pros and cons of breast cancer screening

12. Allen SV, Nes LS, Marnach ML et al. Patient understanding of the revised USPSTF screening mammogram guidelines: need for
development of patient decision aids. BMC Womens Health 12, 36 (2012).

•• The pros and cons of breast cancer screening

13. Nelson HD, Pappas M, Cantor A et al. Harms of breast cancer screening: systematic review to update the 2009 U.S. Preventive Services
Task Force recommendation. Ann. Intern. Med. 164(4), 256 (2016).

•• The current status of screening guidelines

14. Qaseem A, Lin JS, Mustafa RA et al. Screening for breast cancer in average-risk women: a guidance statement from the American College
of Physicians. Ann. Intern. Med. 170(8), 547–560 (2019).

•• The current status of screening guidelines

15. Oeffinger KC, Fontham ETH, Etzioni R et al. Breast cancer screening for women at average risk: 2015 guideline update from the
American Cancer Society. JAMA 314(15), 1599–1614 (2015).

•• The current status of screening guidelines

16. Mango V, Bryce Y, Morris EA et al. ACOG practice bulletin July 2017: breast cancer risk assessment and screening in average-risk
women. Br. J. Radiol. 91(1090), 20170907 (2018).

•• The current status of screening guidelines

future science group www.futuremedicine.com 999



Meta-Analysis Yu, Li, Yang et al.

17. Klarenbach S, Sims-Jones N, Lewin G et al. Recommendations on screening for breast cancer in women aged 40–74 years who are not at
increased risk for breast cancer. Can. Med. Assoc. J. 190(49), E1441–E1451 (2018).

•• the current status of screening guidelines

18. Elwyn G, O’Connor A, Stacey D et al. Developing a quality criteria framework for patient decision aids: online international Delphi
consensus process. BMJ 333(7565), 417 (2006).

•• A quality criteria framework for patient decision aids
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46. Mart́ınez-Alonso M, Carles-Lavila M, Pérez-Lacasta MJ et al. Assessment of the effects of decision aids about breast cancer screening: a
systematic review and meta-analysis. BMJ Open 7(10), e016894c (2017).

• Application effect of decision aids in breast cancer screening

47. Ivlev I, Hickman EN, McDonagh MS, Eden KB. Use of patient decision aids increased younger women’s reluctance to begin screening
mammography: a systematic review and meta-analysis. J. Gen. Intern. Med. 32(7), 803–812 (2017).

• Application effect of decision aids in breast cancer screening

48. Collier R. National Physician Survey: EMR use at 75%. CMAJ 187(1), E17–E18 (2015).

• The future development of web-based decision aids

49. Davis S, Roudsari A, Raworth R et al. Shared decision-making using personal health record technology: a scoping review at the
crossroads. J. Am. Med. Inform. Assoc. 24(4), 857–866 (2017).

• The future development of web-based decision aids

50. Durand MA, Stiel M, Boivin J et al. Where is the theory? Evaluating the theoretical frameworks described in decision support
technologies. Patient Educ. Couns. 71(1), 125–135 (2008).

• The future development of web-based decision aids

51. Bush N, Vanderpool R, Cofta-Woerpel L, Wallace P. Profiles of 800,000 users of the National Cancer Institute’s Cancer Information
Service since the debut of online assistance, 2003–2008. Prev. Chronic Dis. 7(2), A31 (2010).

• The future development of web-based decision aids

52. McCaffery KJ, Holmes-Rovner M, Smith SK et al. Addressing health literacy in patient decision aids. BMC Med. Inform. Decis.
Mak. 13(Suppl. 2), S10 (2013).

• The future development of web-based decision aids

53. Von Wagner C, Steptoe A, Wolf MS et al. Health literacy and health actions: a review and a framework from health psychology. Health
Educ. Behav. 36(5), 860–877 (2009).

• The future development of web-based decision aids

54. Davis TC, Arnold C, Berkel H et al. Knowledge and attitude on screening mammography among low-literate, low-income women.
Cancer 78(9), 1912–1920 (1996).

future science group www.futuremedicine.com 1001



Meta-Analysis Yu, Li, Yang et al.

• The future development of web-based decision aids

55. Graham ID, Logan J, Bennett CL et al. Physicians’ intentions and use of three patient decision aids. BMC Med. Inform. Decis. Mak. 7(1),
20 (2007).

• The future development of web-based decision aids

56. Friesen-Storms JH, Bours GJ, van der Weijden T, Beurskens AJ. Shared decision making in chronic care in the context of evidence based
practice in nursing. Int. J. Nurs. Stud. 52(1), 393–402 (2015).

• The future development of web-based decision aids

57. Wyatt KD, Branda ME, Anderson RT et al. Peering into the black box: a meta-analysis of how clinicians use decision aids during clinical
encounters. Implement. Sci. 9(1), 1–10 (2014).

• The future development of web-based decision aids

58. Kristina T, Nathan DS, Anna MJ et al. ‘They leave at least believing they had a part in the discussion’: understanding decision aid use
and patient-clinician decision-making through qualitative research. Patient Educ. Couns. 93(1), 86–94 (2013).

• The future development of web-based decision aids

59. Borrelli B, Ritterband LM. Special issue on eHealth and mHealth: challenges and future directions for assessment, treatment, and
dissemination. Health Psychol. 34S, 1205–1208 (2015).

• The future development of web-based decision aids

60. Alicia HY, Jinmyoung C. Has the digital health divide widened? Trends of health-related internet use among older adults from 2003 to
2011. J. Gerontol. B Psychol. Sci. Soc. Sci. 72(5), 856–863 (2017).

• The future development of web-based decision aids

61. Karin M, Shadiya L. How feasible is multiple time point web-based data collection with individuals experiencing street homelessness? J.
Urban Health 94(1), 64–74 (2017).

• The future development of web-based decision aids

62. Hong YA, Zhou Z. A profile of eHealth behaviors in China: results from a national survey show a low of usage and significant digital
divide. Front. Public Health 6, 274 (2018).

• The future development of web-based decision aids

63. Alvarez-Galvez J, Salinas-Perez JA, Montagni I et al. The persistence of digital divides in the use of health information: a comparative
study in 28 European countries. Int. J. Public Health 65(3), 64 (2020).

• The future development of web-based decision aids

1002 J. Comp. Eff. Res. (2020) 9(14) future science group



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


