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Abstract

Objective: The evaluation of the effect of a mammography decision aid (DA) designed for older 

women at risk for lower health literacy (LHL) on their knowledge of mammography’s benefits and 

harms and decisional conflict.

Methods: Using a pretest-posttest design, women > 75 years at risk for LHL reviewing a 

mammography DA before and after their [B] primary care provider visit. Women were recruited 

from an academic medical center and community health centers and clinics.

Results: Of 147 eligible women approached, 43 participated. Receipt of the DA significantly 

affected knowledge of mammography’s benefits and harms [B] (pre-test (M = 3.75, SD = 1.05) to 

post-test (M = 4.42, SD = 1.19), p = .03). Receipt of the DA did not significantly affect decisional 

conflict (pre-test (M = 3.10, SD = .97) to post-test (M = 3.23, SD = 1.02), p = .71, higher scores = 

lower decisional conflict). The majority of the women (97%) indicated that the DA was helpful.

Conclusions: Women found a mammography screening DA helpful and its use was associated 

with these women having increased knowledge of mammography’s benefits and harms.

Practice Implications: With the shift toward shared decision-making for women > 75 years, 

there is a need to engage women of all literacy levels to participate in these decisions and have 

tools such as the one tested in this study.
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1. Introduction

Women aged 75 and older are the fastest growing segment of the US population and 

breast cancer incidence increases with age [1]. Almost 14% of women > 75 years are 

diagnosed with breast cancer [2] Screening mammography is effective in detecting breast 

cancer when tumors are small and decreases breast cancer mortality in women 50–74 years 

[3,4]. However, the benefits may not outweigh the harms for women > 75 and particularly 

those women with short life expectancies (LE). Women need 5–10 years of LE to have 

a chance to benefit from mammography screening. Therefore, those with short LEs may 

only experience harms from being screened [5,6]. Harms of mammography screening 

include: pain and anxiety related to the test, complications from additional tests after a false 

positive mammogram, [P] complications from biopsies, and overdiagnosis, ([Q] diagnosis 
of breast cancers that otherwise would not have caused problems or symptoms in an 
older woman’s lifetime. [7]

Guidelines from organizations such as the US Preventive Services Task Force and the 

American Academy of Family Physicians indicate current evidence is insufficient to 

determine the balance of the benefits and harms of mammography in women > 75 years 

[4]. Guidelines state older women should be informed of the uncertainty of benefit and 

potential for harm. Guidelines further encourage clinicians to consider patient health and 

LE before offering screening [8,9]. However, Medicare covers annual mammograms for all 

women > 65 years [10] and many older women are screened regardless of their LE. Few 

older women are informed of mammography’s harms and most overestimate the benefits. 

[C] [11,12]

1.1. Decision aids

Decision aids (DAs) are decision support tools that are educational and designed to inform 

[R] individuals about available tests or treatments and their potential benefits and harms. 

DAs increase knowledge of the benefits and harms of tests and treatments, increase 

participation in decision-making, and improve decision quality [13]. A mammography 

screening DA, “Should I continue having mammograms? For women age 75–84 years,” was 

developed to help women > 75 years decide whether or not to continue with mammography 

[14]. The DA includes information on older women’s breast cancer risk, LE, outcomes of 

screening, competing mortality risks, breast cancer treatments, and a values clarification 

exercise.

The DA was recently tested in a large randomized controlled trial of women > 75 years 

and findings indicate the DA increased women’s knowledge of the benefits and harms 

of mammography screening and led to fewer older women choosing to be screened [15]. 

However, the DA was developed and tested with few women with LHL and data from 

the RCT suggests older women with lower educational attainment, a factor of LHL, were 

less likely to understand the DA. Therefore, in a prior qualitative study, women with 

LHL reviewed the DA and suggested edits to make it easier for them to understand [16]. 

Based on their suggestions and using health literacy principles (e.g, use of plain language, 

short sentences, pictures, a glossary, and avoidance of medical jargon), this paper-based 
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mammography DA was modified for use with older women with lower health literacy. The 

modified DA is available in the appendix and on e-prognosis to print.

1.2. Importance of health literacy

Health literacy is “the ability to obtain, process, or understand basic health information 

needed to make appropriate health care decisions” [17]. Lower health literacy (LHL) 

is associated with adults over the age of 75, low educational attainment, minorities, or 

low-income populations [18] and is associated with a lack of medical knowledge, low self­

efficacy, and less desire to participate in treatment decision-making [19-21]. Attention to low 

literacy principles when developing health materials is increasingly important and critical 

to [T] ensure all vulnerable populations, in particular older adults, are able to access 
information [22]. Despite this, few DAs are written for patients with LHL and further 

research is needed to ensure populations with LHL levels have access to tools to support 

their decision-making [23,24]. Thus, the objective of the study was to evaluate the effect 

of the LHL mammography screening DA for women >75 on older women’s knowledge 

of the benefits and harms and decisional conflict around mammography screening. We 

hypothesized use of the DA would increase women’s knowledge of mammography’s 

benefits and harms and decrease decisional conflict among older women.

2. Methods

2.1. Study design

We tested the efficacy of a mammography screening DA designed for women > 75 years 

at risk for LHL in a pretest-posttest trial. We recruited women for this study from three 

sites including a large Boston-based academic medical center, one community health center 

affiliated with the medical center, and from 9 community health clinics affiliated with a 

safety-net hospital in Cambridge, MA. Beth Israel Deaconess Medical Center’s Institutional 

Review Board approved this study.

2.1.1. Inclusion criteria—Inclusion criteria for all women regardless of site included: 

women between 75 and 89 years and women who identified at risk for LHL with a response 

of “somewhat to not at all confident” to the validated health literacy question [D] [25], 

“How confident are you filling out medical forms by yourself?” and/or who had completed 

some college or less. Exclusion criteria included: women >90 years because on average, 

women >90 years have < 5-year LE [26]; may have dementia, which is common (36%) 

among this population and few are screened [27]; who had a history of breast cancer; whose 

medical records indicated [U] they did not have a mammogram in the past three years; 

and women who scored >9 on the Orientation-Memory-Concentration Test [28] indicating 

severe cognitive impairment. [V] We asked women to explain in their own words the 
purpose of the study and the benefits and harms to participating to ensure their 
ability to provide informed consent. Finally, to target women who may be contemplating 

screening, we excluded women who had been screened in the past 6 months, and women 

with documentation indicating they had declined future mammograms.
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2.2. Participants

We identified participants using electronic medical records. Our electronic search identified 

women ages 75–89 who met the inclusion criteria. We first obtained approval from their 

primary care physicians (PCPs). After receiving approval from PCPs, we mailed eligible 

patients an [W] information letter about the study and a number to call if they wanted to 

opt-out of being contacted. We contacted women who did not opt-out of initial telephone 

contact to confirm eligibility and to assess willingness to participate. We obtained verbal 

informed consent from participants. A research assistant (RA) (A.J and M.K.) administered 

the pretest survey over the phone after obtaining consent. We then asked women to come 

to a routine appointment with their PCP early to read the DA. After reading the DA, which 

takes approximately 5–10 min, participants attended their scheduled visit. After the visit, the 

(RA) administered the posttest survey. The posttest survey was administered in person after 

the visit or over the phone (depending on the participant’s preference and access to a phone). 

We conducted reminder calls a week before and the day before their PCP appointment. 

Participants were offered $40 as incentive for participating in the study. See Fig. 1 for 

diagram of the screening, enrolling (and follow-up) of the participants.

2.3. Data collection

At baseline, we assessed participants’ socio-demographic characteristics, including race/

ethnicity, educational attainment, health insurance, and LE (using a validated measure 

developed by [29] where a score of > 10 indicates LE of < 10 years. We also assessed 

knowledge of mammography’s benefits and harms and decisional conflict. Our posttest 

questionnaire re-assessed women’s decisional conflict and knowledge about mammography. 

It also asked about women’s decision-making role and their perceptions of the acceptability 

of the DA. We conducted chart abstractions of women at 6 months after reviewing the 

DA to determine if there was a note from their PCP documenting a discussion about 

mammography.

2.3.1. Outcomes—Knowledge about mammography was assessed with 7 questions (true 

or false); See Appendix. [K] Questions were adapted from other studies [30-33] and 
based on material in our DA. The questions were pilot tested among 18 women with LHL. 

We summed the number of correct responses.

Decisional Conflict. The Decisional Conflict Scale: SURE [X] (Sure of myself; 
Understand information; Risk-benefit ratio; Encouragement) test is a validated 4-item 

scale for clinical practice to measure whether patients feel sure about their treatment options, 

know the benefits and risks of their options, whether they feel clear about their personal 

values, and have enough support to make a choice [34]. Decisional conflict is the most 

commonly used outcome in decision aid trials [35]. To create an overall score, the 4 items 

were summed. Scores ranging from 0 [extremely high decisional conflict] to 4 [no decisional 

conflict]. A score of < 3 indicates decisional conflict. Individual items had scores of 0 (No) 

or 1(Yes) to the four items.

Decision-Making Role. In the posttest survey only, we evaluated older women’s preferred 

role in decision making about mammography. Answers from 5 statements from the Control 
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Preference Scale were categorized as shared, passive (deferring to the physician), or active 

(the patient makes the final decision) [36,37].

Acceptability. In the posttest survey only, we asked about the DA’s length, clarity, balance, 

whether it is anxiety provoking, and whether participants would recommend it to a friend 

[38].

Chart abstraction. We reviewed the notes in participants’ medical records to determine if a 

discussion about mammography screening occurred.

2.4. Analyses

For continuous outcomes, knowledge and decisional conflict, we used paired t-tests to 

examine changes in scores before and after reading the DA. For individual items of the 

outcomes in each scale (e.g., each knowledge question, SURE test individual items), we 

used the McNemar’s test to examine differences from pre to posttest because the outcomes 

were categorical. We provide descriptive statistics for decision-making roles, acceptability of 

the DA and the chart abstraction review. We used SPSS25 to conduct all analyses.

3. Results

Of the 147 eligible patients approached for this study, 25 opted out, 77 refused and 45 

agreed to participate. However, 2 withdrew leaving 43 participants. On average, participants 

were 78 years old and 57% identified as non-Hispanic Black. [E] Non-participants had 
similar demographic characteristics with an average age of 79 years and 42% who 
identified as non-Hispanic Black. More than half (52%) had [Y] completed and received 
a high school degree or obtained their [F] high school equivalency certificate (GED) and 

43% (18) indicated they were somewhat confident or less in their ability to fill out medical 

forms. Finally, 63% (27) had an estimated LE < 10 years [29]. The mean score was 10. 1 + 

3.5 with a range of 3–17. Participant characteristics are presented in Table 1.

3.1. Pre-test post-test trial

There was a significant change in the overall score for knowledge about the benefits and 

harms of mammography screening [H] at pre-test (M = 3.75 correct on 7 item test, 
SD = 1.05) to post-test (M = 4.42, SD = 1.19), p = .03). Women tended to do better 

on [H] post-test versus pre-test questions related to understanding a mammogram would 

not prevent an older woman from getting breast cancer; most women who have abnormal 

mammograms do not have breast cancer; more women age 75 and older die of heart disease 

than breast cancer; and their health matters when considering whether or not to have a 

mammogram. [H] Scores were worse at post-test compared to pre-test for two of the 

questions: the benefit of having a mammogram is finding and treating a breast cancer when 

it is small and can be treated only with minor surgery and some breast cancers found by a 

mammogram would never have shown up or caused problems in a woman’s lifetime. See 

Table 2 for further details.

There was no significant change in overall score on the decisional conflict SURE test; 

however participants did tend to report being more likely to know the benefits and 
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downsides of mammography (pretest: M = 0.59, SD = .50; posttest: M = .74, SD = .44, 

p = .23) and more likely to feel supported in their mammography decision (pretest: M = .77, 

SD=.43; posttest: M = .84, SD = .37, p = .69). However, overall women tended to be less 

sure in their decision (pretest: M = .97, SD = .16; posttest: M = .89; SD = .32, p = .69). See 

Table 2 for further details.

In terms of preferred role in decision-making around mammography screening, 42% (18) 

indicated they wanted to make the decision on their own and 35% (15) indicated they 

wanted to share the decision with their physician. Only 23% (10) wanted their PCP to make 

the final screening decision after reading the DA. In addition, women had a mean score of 

3.60 (+.93) on the preparation for decision making scale of 1–5, suggesting that participants 

felt the DA would prepare them quite a bit for decision-making. Of note, women were most 

likely to report using this scale the DA helped them recognize a decision needs to be made 

about whether or not to have a mammogram. See Table 3 for further details.

Chart reviews of each participants occurred at 6 months after the follow-up visit. Of the 43 

participants, 18 or 42% had a note in their medical records documenting a discussion with 

their PCP about whether or not to continue mammography screening. Of the 18 who had a 

discussion, 4/18 (22%) indicated discontinuing mammography screening and 2 (5%) were 

unsure. [J] For the women with a documented discussion about stopping screening, the 
LE scores were 6, 7, 10 and 12. Thus half had a LE < 10 years and the other half had a 
LE > 10 years. See Table 3 for further details.

Regarding acceptability of the DA, the majority of women felt the length was just right 

83% (14); the amount of information was just right 91% (39) and the information was 

clear 93% (40). Further, 93% reported understanding most or all of the information in the 

DA. The majority of the women (97%) indicated the DA was helpful to them in making 

a mammography screening decision. Most (65%) women did not feel the DA made them 

anxious. Of note, 58% percent (7/12) of women with a high school education or less 

reported some anxiety reading the DA whereas only 10% of women with some college 

education reported feeling this way. In addition, 91% (37) would recommend the DA; 91% 

(39) prefer DAs to be on paper and 68% (27) would like DAs mailed (or emailed) before a 

visit rather than receiving the DA at the visit. See Table 4 for further details.

4. Discussion and conclusion

4.1. Discussion

Results from this study suggested the DA increased knowledge about the benefits and harms 

of mammography screen which is consistent with the literature [13]. Results also indicated 

older women at risk for LHL found the DA to be helpful and acceptable. The DA may help 

women at risk for LHL realize it is a decision whether or not to keep having mammograms 

after age 75 and as a result, more older women with < 10 year LE and little chance to benefit 

may choose to stop being screened.

The mammography DA increased older women’s knowledge about the benefits and harms 

of mammography screening. This is important because many studies have shown most 
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older women are screened with little knowledge of the benefits and harms [39-41]. While 

knowledge scores improved overall, there were 2 questions where women’s knowledge did 

not improve. The two questions were about understanding the benefit of a mammogram 

is early detection and minor treatment and understanding overdiagnosis that can occur 

with mammography screening. There are several possible reasons why women’s knowledge 

did not improve for these questions. First, these two questions were longer and/or double­

barreled. Future research will include designing knowledge surveys for populations with 

lower health literacy and will focus on learning how to explain overdiagnosis to older 

women with or at risk for LHL since scores did not improve on this question. [K] 
Overdiagnosis is a difficult concept to explain to patients because the idea of finding 
a small, slow- growing breast cancer as a result of mammography screening may 
be harmful rather than beneficial is counterintuitive. We define overdiagnosis as 
overdetection in the DA as “13 women out of 1000 who continue having mammograms 
are told that they have breast cancer but their breast cancers are growing so slowly 
that they would never have caused problems.” [42]. Prior research [42-44] suggest 
shared-decision-making discussions consider using DA’s as a strategy to communicate 
overdiagnosis. Further, findings from a prior qualitative study [16] suggested that women 

at risk for LHL wanted earlier knowledge about diagnosis to get treated. This finding may 

be applicable to this study because the women were set in their thoughts about these two 

questions. Thus, the combination of the long questions and their personal understanding of 

the benefits contributed to worsening scores. It is also possible the women in this study 

needed more time to review the DA even though they read it in 5–10 min and in fact 66% 

noted they would prefer to receive the DA in the mail before the visit rather than at the time 

of the visit likely because they would then have more time to review it and [K] share with 

family or friends.

Although overall changes in decisional conflict did not significantly improve, they 

did improve for perceiving greater knowledge about the benefits and downsides of 

mammography and feeling supported in their decision, but got slightly worse for being 

sure in their decision. Many of the women were very enthusiastic about screening. The DA 

may have made these women more aware about the harms of screening and as a result, these 

women became more conflicted. A score of less than 4 on the SURE test indicates clinically 

significant decisional conflict [45]. Previous research [46] indicates that while the goals of 

DAs are to reduce decisional conflict, there is evidence that having decisional conflict can 

promote appropriate deliberations about outcomes, personal goals and engagement in the 

decision-making process. Thus, decisional conflict can increase as a result of being more 

aware of the risks of an intervention [29]. This concept may explain the dichotomy for 

the women in this study who were very enthusiastic about screening but possibly became 

more uncertain of their screening decision as they became more aware screening’s harms. 

Interestingly, 78% of the women in this study indicated they wanted an active or shared 

role with their physician in deciding about mammography suggesting that when recognizing 

there are harms to screening, women want to be involved in screening decisions. Despite the 

lack of significance, findings from this study suggest women shifted their views from simply 

accepting getting a mammography to thinking about whether a mammography is right for 

them based on the benefits and harms. This is consistent with findings from Schonberg et al. 
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[15] that indicated women > 75 made more informed decisions when receiving a DA before 

a PCP visit.

Years of previous and current public health messaging encourage women to get screened for 

mammography regardless of age. However, nearly all guidelines recommend not screening 

older women with < 10-year LE [8,9] and our data indicates more than half of the women 

had LEs <10 years. Similar to previous research [16], findings suggest the DA may help 

older women prepare for a conversation with their PCP, especially because the majority 

found the DA helpful and because 42% had a documented note about a discussion about 

mammography in their charts. Again, evidence [47] suggests that populations with LHL 

do not feel comfortable having conversations and some of the women in this study did so. 

Specifically, findings [47] indicate that patients with adequate health literacy were almost 

two times more likely than those with LHL to prefer patient-involved decision-making 

confirming previous evidence indicating that patients with LHL lack the self-efficacy to be 

actively involved in their care [48,49]. Possible reasons for the findings may be the DA had 

information to suggest the decision is theirs to make or to share with their physicians. A 

benefit of this finding is that having women feel prepared to have a conversation with their 

providers may alleviate some of the fears providers may have about having conversations 

with older women about continuing or discontinuing cancer screening [49]. Interestingly, it 

may be even more important that providers reduce their concerns about having conversations 

given findings from this study that suggest women with high school degrees or less did 

report more anxiety reading the DA than women with some college. While all women found 

the DA helpful, it may be that for older women with the lowest health literacy, use of a DA 

with a health education counselor to help them may be the most effective [50]. It is possible 

the combination of a DA in combination with non-medical staff (health educator, social 

worker, community health worker) would also be more effective in helping older women 

such as the ones in this study, understand the concept of overdiagnosis.

In the previous investigation [16] to modify the DA for older women at risk for LHL, there 

was an explicit intent to explain that mammography screening was a personal decision. 

Results from this study indicated that the majority of the women thought the DA would 

prepare them quite a bit for decision-making. Specifically, they thought the DA helped them 

recognize that a decision needs to be made about whether or not to have a mammogram. 

Previous evidence suggests more interventions are needed to support populations with LHL 

in their decision-making [13]. Because 39/42 would recommend the use of the DA, it is 

possible women in this study are interested in learning and understanding complexities 

related to health care decisions. This finding may be due to the fact that overall women 

perceived the DA acceptable – meaning they understood the information, felt it was clear 

and did not feel anxious while reading and thinking about it.

Finally, it is important to note that findings indicate 56% of women indicated that they were 

extremely confident or quite a bit confident in their response to the question, “How confident 

are you filling out medical forms by yourself?” We began the study identifying women at 

risk for LHL based on this validated question. Given the uneasiness we discovered about 

older women admitting their discomfort with medical forms and the recognition that using 

this question as our only criteria for defining a woman’s literacy level led us to initially 
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exclude women for whom the DA may have been useful. Therefore, we added educational 

level for defining older women’s health literacy. Further, evidence indicates there is a stigma 

regarding lower health literacy. Thus, it may be difficult for individuals at risk for LHL to 

share concerns about understanding and using health information [51].

4.1.1. Limitations—There are several limitations to this study including a small sample 

size from one geographical area, which limits the ability to generalize to the greater older 

adult women with lower health literacy population. [M] Further, we were unable to account 
for screening intentions for the majority of women because we did not ask about their 
screening intentions halfway through the study. Finally, we could not assess if the DA 

affected individual’s preferred role in mammography screening because we did not assess at 

baseline.

4.2. Conclusion

We tested the effects of a modified DA to help older women at risk for LHL to understand 

decision making about mammography screening. While evidence indicates poor health 

literacy influences decision-making, findings from this study suggest a focus on developing 

and testing a DA can have positive effects, including increased knowledge about the benefits 

and harms of mammography screening.

4.3. Practice implications

With the shift toward shared decision-making for women > 75 years, there is a need to 

engage women of all literacy levels to make these decisions and tools to help them weigh 

the benefits and risks of mammography screening. Failing to account for health literacy 

in design of DAs and the design of the knowledge surveys to determine increases or 

decreases in knowledge, could inadvertently exacerbate existing inequalities in health. It is 

critically needed to provide older women with LHL [N] to help them decide with clear 
and understandable information about whether or not to get a mammogram. The 

DA is available at ePrognosis (https://eprognosis.ucsf.edu/decision_aids/Manmography_­

LOW_LIT_75-84.pdf) for use. Results from this investigation will contribute to improving 

the quality of life for this vulnerable population.
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Appendix A

Knowledge questions (True or False)

1. The benefit of having a mammogram is finding and treating a breast cancer when 

it is small and can be treated with only minor surgery

2. Having a mammogram will prevent an older woman from getting breast cancer

3. Most women who have an abnormal mammogram have breast cancer
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4. More women aged 75 or older die of heart disease than breast cancer

5. Your other health problems should affect whether or not you have a mammogram

6. Some breast cancers found by a mammogram would never have shown up or 

caused problems in a woman's lifetime

7. Some breast cancers do not show up on a mammogram
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Fig. 1. 
Mammography Screening Decision Aid, Enrollment, and Follow-up of Trial Participants.
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Table 1

Characteristics of 43 Patients (Median Age, 78 Years).

Characteristic
a Value No. %

Recruitment Site

 Academic Medical Center 23 (53)

 Community Health center 5 (12)

 Safety-net hospital community affiliates 15 (35)

Race/Ethnicity

 Non-Hispanic White 17 (40)

 Non-Hispanic Black 26 (60)

Educational Attainment

 Less than high school 9 (21)

 High school/GED 24 (56)

 Some college/Associate’s degree 10 (23)

Age, mean (SD) 78 + 3.74

 75–79 years 34 (79)

 80–84 years 5 (12)

 85+ years 4 (9)

Level of confidence in filling out medical forms

 Extremely confident 18 (42)

 Quite a bit confident 6 (14)

 Somewhat confident 14 (33)

 A little confident 1 (2)

 Not at all confident 3 (7)

 Missing 1 (2)

Self-reported health status

 Excellent 4 (9)

 Very good 6 (14)

 Good 18 (42)

 Fair 14 (33)

 Poor 1 (2)

Estimated Life Expectancy
a

 <10 years 27 (63)

 >10 years 16 (37)

a
Life expectancy was estimated using the Schonberg mortality index: Scores for participants ranged from 3 to 17. Scores >10 are associated with 

>50% chance of 10-year mortality. Thus, adults who score >10 are estimated to have <10- year life expectancy.
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Table 4

Acceptability of Decision Aid.

Acceptability variable n = 43

Length of decision aid (n = 41 respondents)

 A little too short 4/41

 Just right 34/41

 A little too long 3/41

Amount of information (n = 41 respondents)

 Much more than needed 1/41

 A little more than needed 1/41

 Just right 39/41

Clarity of the information (n = 41 respondents)

 Information was clear 40/41

 Information was unclear 1/41

Information Slant (n = 41 respondents)

 Slanted towards not having a mammogram 7/41

 Completely balanced 16/41

 Slanted towards having a mammogram 18/41

Understanding of the information (n = 41 respondents)

 I understood a little of the information 3/41

 I understood most of the information 21/41

 I fully understood all of the information 17/41

DA helpful in making a decision about mammography (n = 41 respondents)

 Not helpful 1/41

 Helpful 40/41

Reading the decision aid made me feel:(n = 40 respondents) Anxious

 Very anxious 3/40

 A little anxious 9/40

 Not anxious at all 28/40

Recommend use of the DA (n = 42 respondents)

 Not recommend 3/42

 Recommend 39/42

Preferred format (n = 43 respondents)

 Paper format 39/43

 Web-based or mobile application 1/43

 No preference 3/43

Preference on when to receive DA (n = 41 respondents)

 Mailed before a visit 27/41

 Emailed before a visit 2/41

 In waiting room before a visit 4/41

 From doctor at visit 7/41

 From doctor’s staff after visit 1/41
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