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ABSTRACT

The American Cancer Society and the U.S. Preventive Task Force recently recommended that women initiate
routine breast cancer screening at older ages (45 and 50, respectively) than previously recommended, and both
organizations emphasize the importance of weighing the harms of mammograms against the benefits in making
informed decisions. However, little is known from national samples about how women perceive the harms and
benefits of mammograms, and how these perceptions relate to their attitudes about getting mammograms. To fill
this gap, we surveyed a nationally representative sample of 557 U.S. women aged 30-59 about their perceptions
of harms and benefits and their attitudinal ambivalence toward mammograms. We found that respondents
overall perceived the benefits as more important than harms, but those who were aware of recent re-
commendations perceived mammogram harms as more important than those who were unaware. Women who
had a mammogram within one year perceived the harms as less important and the benefits as more important,
compared to those who had not had a mammogram in the past year. Those who perceived the harms as im-
portant were more ambivalent about screening than those who perceived harms as less important. We conclude
that if the public health goal is to prevent the population harms from overuse of mammograms (e.g., over-
diagnosis, false positives), simply providing women with information about harms and benefits may not lead to
this outcome, since women are likely to perceive the benefits as more important than harms, and thus make an

informed choice to obtain screening.

1. Introduction

There is longstanding expert disagreement about the use of mam-
mography to screen for breast cancer, particularly for women in their
40s. During the 1990s, experts debated both the age at and frequency
with which women should be screened (Fletcher et al., 1993; National
Institutes of Health Consensus Development Panel, 1997), and in the
early 2000s, a Cochrane meta-analysis questioned whether screening
should occur at all (Olsen and Ggtzsche, 2001). In 2009, the United
States Preventive Services Task Force (USPSTF) triggered substantial
controversy by downgrading mammography to a C rating, re-
commending against routine screening for women aged 40-49 (US
Preventive Services Task Force, 2009), and in 2016 it reaffirmed this
recommendation (Siu, 2016).

Since the publication of the 2009 USPSTF recommendation, the
harms of mammography screening have been gaining attention (Nagler
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et al., 2019), and there has been increased emphasis on informed de-
cision making for women aged 40-49. Specifically, the USPSTF re-
commended that average-risk women start routine mammography
screening at the age of 50, emphasizing that the decision to start before
50 should be an individual one and take the patient's values regarding
harms and benefits into account (US Preventive Services Task Force,
2009). This recommendation was informed by evidence that the ben-
efits of mammograms do not significantly exceed the harms for women
aged 40-49 (US Preventive Services Task Force, 2009). In 2016, the
USPSTF again noted the potential harms of mammograms (Nelson
et al., 2016; Siu, 2016) while also recognizing that “women who place a
higher value on the potential benefit than the potential harms may
choose to begin biennial screening between the ages of 40 and 49 years
(Siu, 2016).” In 2015, the American Cancer Society (ACS) updated its
2003 breast cancer screening guideline, changing the recommended
starting age of routine screening from 40 to 45 (Oeffinger et al., 2015).
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Although the recommended starting ages are different, both USPSTF
and ACS recommend that younger women weigh the potential benefits
of mammograms against the possible harms in order to come to an
informed decision (Oeffinger et al., 2015; Siu, 2016). Given this strong
emphasis on weighing mammogram benefits against harms, it is critical
to understand the factors underlying women's values about the benefits
and harms of mammograms and how such values contribute to their
mammography screening decisions.

Studies published prior to the 2009 USPSTF recommendation
showed that women tend to overestimate their risks of breast cancer
and the benefits of mammograms (Black et al., 1995; Chamot et al.,
2004; Nekhlyudov et al., 2003; Schwartz et al., 2000). Since the 2009
recommendation, studies have shown that women in their 40s mostly
were skeptical about or unaware of the updated USPSTF re-
commendation and the controversy surrounding the recommendation,
that women were less aware of or not convinced about the harms of
mammograms (Abelson et al., 2018; Allen et al., 2013), and that they
still had high intentions to be screened even after being told about
changed screening recommendations (Mehta et al., 2018; Nagler et al.,
2017b). These studies suggest that women's perceptions of the harms of
mammograms and their attitudes about getting a mammogram likely
have changed little even after media publicity (Nagler et al., 2019) of
changing recommendations and new research about possible harms.
However, given that these previous studies used small samples, quali-
tative methods, or described samples outside the U.S., more work is
needed to understand U.S. women's perceptions of the harms and
benefits of mammograms and whether such perceptions are related to
attitudes about screening.

To fill this gap, we used a nationally representative survey to ex-
amine U.S. women's perceptions of the harms and benefits of mam-
mograms as well as the association between their perceptions of harms
and benefits and their attitudes about getting a mammogram.
Specifically, we examined attitudinal ambivalence, “a psychological
state of conflict” (Priester and Petty, 1996, p. 432) in which people hold
both positive and negative (i.e., mixed) evaluations of a given object or
behavior at the same time (here, mammography screening) (Priester
and Petty, 1996; Thompson et al., 1995). Previous work has demon-
strated that one consequence of exposure to information about mam-
mograms could be greater ambivalence about mammograms (Nagler
et al., 2018b). Since experiencing attitudinal ambivalence could con-
tribute to health behaviors (including information seeking or delays in
decision-making) (Conner et al., 2002; van Harreveld et al., 2015),
ambivalence is an important outcome relevant to women's mammo-
gram-related decisions.

2. Methods
2.1. Data and sample

Study participants were women aged 30-59 (N = 557) who re-
ceived a survey module on mammogram benefits and harms as part of a
longer survey on public opinion about cancer-related issues, which was
fielded by the survey research firm GfK between May 24 and June 6,
2016. We included women below the target age range for considering
mammogram decisions (i.e., younger than 40) because these are the
women who professional societies recommend make individualized
decisions about mammogram initiation when they age into their 40s,
and thus understanding the factors that may shape their attitudes, in-
cluding their ambivalence about screening, is an important priority.
GfK maintains a probability-based nationally-representative panel of
about 55,000 U.S. adults aged 18 and over (called KnowledgePanel).
Eligible participants were randomly selected, and 51% of them com-
pleted the survey. GfK used demographic benchmark distributions of
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30- to 59-year-olds in the U.S. population from the March 2015 data of
the Current Population Survey (CPS) to create sample weights for each
respondent so that estimates are nationally representative. This study
was determined to be exempt from review by the Institutional Review
Board at the University of Minnesota.

2.2. Measures

2.2.1. Dependent variables

2.2.1.1. Perceived importance of the harms and benefits of
mammograms. Survey participants rated the importance of 7 harms
and 4 benefits from 1 to 5 (“not important,” “slightly important,”
“moderately important,” “important” and “very important”). The 7
harms included overdiagnosis, false-positive results, anxiety and stress
due to false-positive results, unnecessary surgeries and/or medications,
costs to women, costs to the health system, and increased cancer risk
due to radiation. The 4 benefits included early detection of cancer,
saving lives, early treatment of cancer, and providing peace of mind by
finding no cancer. Detailed information about the 7 harms and 4
benefits in this national survey is reported in Appendix. Exploratory
factor analyses indicated a single latent factor for the 7 harms and
another for the 4 benefits (Cronbach alpha for benefits = 0.94;
Cronbach alpha for harms = 0.93). Consequently, we constructed two
continuous variables, the perceived importance of harms and the
perceived importance of benefits, by averaging across the 7 harms
and across the 4 benefits.

2.2.1.2. Women's ambivalent attitudes about  getting a
mammogram. Attitudinal ambivalence about mammograms was
assessed by the single item “I have mixed feelings about getting a
mammogram,” for which participants selected a response on a 5-point
Likert scale (“strongly disagree,” “disagree,” “neither agree nor
disagree,” “agree” and “strongly agree”). Similar items have been
used in previous research to measure attitudinal ambivalence about
health behaviors (Chang, 2013; Han et al., 2014), including about
mammograms (Nagler et al., 2018a). We treated this variable as
continuous in our analyses.

2.2.2. Independent variables

2.2.2.1. Awareness of the new recommendations. The survey did not ask
directly about whether a participant was aware of the updated USPSTF
or ACS screening recommendations, given concerns about the accuracy
of such self-reports. Instead, we used three items to assess women's
possible awareness of these new recommendations, as shown in Fig. 1.
Participants were asked if they had heard that women at average risk
for breast cancer should get mammograms, and, if so, they were asked
at what age women should start getting mammograms and if they heard
of starting ages other than the one they specified. Women who
identified a recommended age of either 45 or 50 are likely to have
heard information consistent with the new ACS guideline or USPSTF
recommendation. In addition, women who chose age 40 but noted they
had either heard of other ages or were unsure of other ages were also
classified as at least potentially aware of information consistent with
the new recommendations. We categorized women who identified only
age 40 as the recommended age for routine screening and who did not
identify any other ages at which women might initiate screening as only
knowing the old recommendations. Those who had not heard or did not
know that women should get mammograms, those who did not know a
certain screening starting age, or those who answered ages younger
than 40 as starting ages were classified as having low awareness of
screening. We also conducted a sensitivity analysis by categorizing
women who chose age 40 but were unsure of other ages as knowing
only the old recommendations; the results were unchanged.
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Q1. Have you heard the following statement before?
"In general, women at average risk for breast cancer should
get mammograms during their lifetime."

N=DL

Yes, | have heard this.
N=474

|

| don't know or refused to answer
N=53

No, | have not heard this.
N=30

Q2. At what age have you heard that women at
average risk for breast cancer should start getting

mammograms?

Age 40
N=247

Age 45
N=45

Age 50
N=52

Age 35 Only

Other
N=7

| don't know

N=88 N=35

y

Q3. Have you ever heard anyone say that women at average risk for
breast cancer should start getting mammograms at an age other

than the age you specified in Q2?

A

I

Yes

N—90 N=93

l

N64

| don't know or not answered

Aware of Old
Guidelines Only
N=90

Guidelines
N=254

=

Likely Aware of New

Y

Low Awareness of
Screening
N=213

Fig. 1. Flowchart of creating the awareness of the new recommendations variable.

2.2.2.2. Mammography screening history. We asked participants if they
had ever had a mammogram, and, if so, when, to create a three-
category mammography screening history variable: (1) never had a
mammogram, (2) had the most recent mammogram one year ago or
less, and (3) had the most recent mammogram more than one year ago.

2.2.2.3. Breast cancer history. We asked participants whether they had
ever been diagnosed with breast cancer and whether a close family
member had ever been diagnosed with breast cancer (responses were
“yes” or “no”).

2.2.2.4. Demographic characteristics. Demographic variables included
in the analyses are age (30-39, 40-49 and 50-59), race/ethnicity
(non-Hispanic white, non-Hispanic black, non-Hispanic other race,
Hispanic, and non-Hispanic multiple races), metropolitan statistical
area (MSA) (vs. non-metropolitan area), insurance coverage (had
insurance coverage from any source vs. no insurance coverage),
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income, and education. Income was grouped into five levels: less than
$25,000; $25,000-$49,999; $50,000-$74,999; $75,000-$99,999; or
$100,000 or more. Education levels were less than high school, high
school graduate, some college, college, and graduate degree.

2.3. Statistical analyses

We used ordinary least square (OLS) regression to investigate
whether women determined to be aware of the newer recommenda-
tions (i.e., to initiate screening at age 45 or 50) perceived the im-
portance of mammogram harms and benefits differently than those who
were only aware of recommendations that suggested screening initia-
tion at age 40, controlling for mammogram history, breast cancer his-
tory, and demographic variables. We also tested whether the relation-
ship between awareness of the new recommendations and perceptions
of the harms and benefits of mammograms was moderated by age or
mammogram history, by estimating regression models with an
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Table 1
Characteristics of the study participants (N = 557).

Mean (SD) or

percent
Ambivalent attitudes about getting a mammogram (measured 2.4 (1.2)
as continuous variable, range 1-5)
Ambivalent attitudes about getting a mammogram (measured
as categorical variable)®
Strongly disagree 25.3%
Disagree 33.0%
Neither agree nor disagree 19.9%
Agree 16.0%
Strongly agree 4.9%
Perceived importance of the harms of mammograms (mean 3.2(1.1)
and SD)
Perceived importance of the benefits of mammograms (mean 4.3 (0.9)
and SD)
Awareness of new breast cancer recommendations
Low awareness of screening 38.2%
Aware of old guidelines only 16.2%
Likely aware of new guidelines 45.6%
Mammography screening history”
Never had a mammogram 30.9%
Had a mammogram within one year 42.2%
Had a mammogram more than one year ago 26.4%
Breast cancer history, self 3.1%
Breast cancer history, close family member 14.2%
Age
30-39 26.2%
40-49 28.9%
50-59 44.9%
Education
Less than high school 12.4%
High school graduate 24.8%
Some college 15.8%
College 32.5%
Graduate degree 14.5%
Race
White, non-Hispanic 70.2%
Black, non-Hispanic 10.6%
Other, non-Hispanic 5.2%
Hispanic 10.4%
2+ races, non-Hispanic 3.6%
Income
$0-24,999 21.4%
$25,000-49,999 15.6%
$50,000-74,999 18.7%
$75,000-99,999 13.5%
$100,000 + 30.9%
Lives in a metropolitan statistical area 82.9%
Has insurance coverage 91.6%

@ Percentages do not add up to 100% because 0.9% (n = 5) of respondents
were missing for this measure.

b percentages do not add up to 100% because 0.5% (n = 3) of respondents
were missing for this measure.

interaction term between awareness of the new recommendations and
mammogram history and one between awareness and age group.
Second, we used OLS regression to examine the association between
women's perceptions of the importance of mammogram benefits and
harms and women's ambivalent attitudes about getting a mammogram,
controlling for awareness of the new recommendations, mammogram
history, breast cancer history, and demographic variables. We used
ordered logit regression to conduct sensitivity analyses by treating the
ambivalent attitude measure as an ordered 5-category variable.

3. Results

Table 1 describes the study participants (N = 557). Almost 5%
strongly agreed and 16% agreed that they had mixed feelings about
getting a mammogram. The average score of ambivalence about
mammograms was 2.4 (95% CI: 2.3-2.5). Participants' mean percep-
tions of the importance of the harms of mammograms and the benefits
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of mammograms were 3.2 (95% CI: 3.1-3.3) and 4.3 (95% CI: 4.3-4.4),
respectively, indicating that on average participants perceived the
benefits to be more important. Forty-six percent of women were de-
termined to be aware of the new ACS or USPSTF recommendations.
While 31% of women had never had a mammogram, 42% reported one
in the past year and 26.4% reported having one more than one year
ago.

Table 2 shows the results from the OLS regressions examining fac-
tors associated with women's perceived importance of the harms and
benefits of mammograms. The coefficients displayed represent the dif-
ference in perceived importance of mammogram harms or benefits in
the specified group, as compared to the reference group. Women who
were aware of the new mammography screening recommendations
perceived the harms as more important than did women who were only
aware of previous recommendations for screening initiation at age 40.
Women who had a mammogram within the past year perceived the
harms of mammograms as less important and the benefits as more
important compared to those who never had a mammogram. Women
who reported a breast cancer diagnosis perceived the harms of mam-
mograms as less important than did women without any breast cancer
history. Women aged 30-39 perceived harms as more important than
did women aged 40-49. Black women perceived both harms and ben-
efits as more important than did white women. Hispanic women saw
harms as more important than did white women. Women with incomes
above $100,000 perceived the harms of mammograms as less important
and the benefits as more important compared to those whose incomes
were under $25,000. Women with incomes between $25,000 and
$49,999 and above $75,000 saw the benefits as more important than
women whose incomes were below $25,000. Women in metropolitan
areas considered harms to be more important than did those in non-
metropolitan areas.

The relationship between awareness of recommendations and per-
ceptions of harms and benefits was consistent regardless of participants'
mammogram history or age group; none of the interaction terms were
statistically significant.

Table 3 shows the results from the regression model examining the
factors associated with having ambivalent attitudes (i.e., mixed feel-
ings) about getting a mammogram. The estimated coefficient represents
the difference in ambivalence toward mammograms (i.e., higher values
signify greater ambivalence, or more agreement that they had mixed
feelings) in the specified group, as compared to the reference group.
The more women perceived harms as important, the greater ambiva-
lence they reported. The more women perceived benefits as important,
the less ambivalence they reported. Women who had previous mam-
mograms reported less ambivalence about getting a mammogram than
did women who never had a mammogram. The more recently a woman
had a mammogram, the less ambivalence she reported. Women with
insurance coverage reported less ambivalence than did women without
insurance coverage.

4. Discussion

Given that both ACS and USPSTF recommendations suggest that
women consider their personal perspectives on the harms and benefits
of mammograms in making decisions regarding screening initiation and
frequency, this study was designed to examine the factors that are as-
sociated with women's perceptions of mammogram harms and benefits,
as well as whether those perceptions are associated with attitudinal
ambivalence about mammograms. We found that women overall per-
ceived the benefits of mammograms as much more important than the
harms. However, those who were likely aware of the new ACS and/or
USPSTF recommendations perceived the harms of mammograms as
more personally important. We also found women who had ever had a
mammogram were less ambivalent about mammograms than were
those who had not, and those who perceived harms as more important
were more ambivalent, while those who perceived benefits as more
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Table 2
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Factors associated with women's perceptions of the harms and benefits of mammograms.

Perceived importance of the harms

Perceived importance of the benefits

Coeff SE p-Value Coeff SE p-Value

Awareness of new breast cancer guidelines

Low awareness of screening 0.15 0.14 0.27 -0.19 0.11 0.10

Aware of old guidelines only Ref

Likely aware of new guidelines 0.33 0.13 0.01 —0.06 0.11 0.60
Mammography screening history

Never had a mammogram Ref Ref

Had a mammogram within one year -0.36 0.15 0.02 0.25 0.12 0.04

Had a mammogram more than one year ago —0.01 0.15 0.95 —0.18 0.12 0.15
Breast cancer history, self -0.78 0.27 0.00 -0.14 0.22 0.53
Breast cancer history, close family member 0.10 0.14 0.48 -0.01 0.11 0.90
Age group

30-39 —-0.30 0.14 0.04 —0.08 0.12 0.49

40-49 Ref

50-59 0.00 0.12 1.00 0.14 0.10 0.14
Education

Less than high school Ref Ref

High school graduate 0.06 0.18 0.75 —-0.05 0.15 0.76

Some college -0.12 0.19 0.53 0.08 0.16 0.61

College —-0.10 0.18 0.58 -0.16 0.15 0.30

Graduate degree -0.35 0.21 0.10 -0.30 0.17 0.09
Race

White, non-Hispanic Ref Ref

Black, non-Hispanic 0.36 0.15 0.02 0.36 0.12 0.00

Other, non-Hispanic 0.20 0.19 0.29 -0.15 0.16 0.34

Hispanic 0.31 0.13 0.02 0.09 0.11 0.43

2+ races, non-Hispanic 0.07 0.42 0.86 0.10 0.34 0.77
Income

$0-24,999 Ref Ref

$25,000-49,999 -0.11 0.17 0.50 0.29 0.14 0.04

$50,000-74,999 —-0.09 0.17 0.61 0.27 0.14 0.06

$75,000-99,999 0.04 0.18 0.81 0.56 0.15 0.00

$100,000 + -0.50 0.17 0.00 0.47 0.14 0.00
Lives in a metropolitan statistical area 0.31 0.14 0.03 -0.16 0.12 0.16
Has insurance coverage -0.16 0.19 0.40 0.06 0.16 0.71
Constant 3.27 0.30 0.00 4.16 0.24 0.00

Note: table entries display ordinary least squares linear regression coefficients, standard errors, and p-values from two-sided tests. Ref = reference category.

important were less ambivalent. A recent study of Canadian women
similarly found evidence that mammogram history is a strong predictor
of attitudes about harms and benefits: women who had not been
screened were significantly less likely to overstate benefits and more
likely to acknowledge harms such as overscreening and stress or anxiety
(Abelson et al., 2018).

The current study contributes to the evidence base on women's re-
sponse to recent screening recommendation changes. Past research
generally has shown mixed results on whether providers' re-
commendations (Corbelli et al., 2014; Fedewa et al., 2016; Haas et al.,
2016; Radhakrishnan et al., 2017) or patients' behaviors (Block et al.,
2013; Howard and Adams, 2012; Pace et al., 2013; Qin et al., 2017;
Wang et al., 2014; Wharam et al., 2015) have changed following the
2009 USPSTF recommendation. Our research points to a potential role
for attitudinal ambivalence in shaping women's behaviors. Research has
shown that ambivalence about a health behavior can moderate the
relationship between attitudes about the behavior and behavioral in-
tentions, such that favorable attitudes about a behavior only predict
behavior change when ambivalence toward the behavior is low (Conner
et al., 2002). Research also suggests that one way people respond to the
feeling of ambivalence is delaying decision-making about the health
behavior in question (van Harreveld et al., 2015). While we were not
able to examine this hypothesis in the present study using cross-sec-
tional data, future research should test whether disseminating
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mammogram information contributes to changes in mammography
screening (Qin et al., 2017; Wang et al., 2014; Wharam et al., 2015),
possibly through attitudinal changes such as perceptions of harms and
ambivalence about mammograms.

4.1. Limitations

As just noted, an important limitation of this cross-sectional study is
that we were not able to establish causal relationships between
awareness of recommendations and perceived importance of mammo-
gram harms and benefits, nor can we establish the causal relationship
between perceptions of harms/benefits and ambivalence toward
mammograms. Given women's longstanding lack of awareness of the
harms of mammograms (Kiviniemi and Hay, 2012; Nagler et al., 2017a;
Yu et al., 2017), the positive association between the awareness of the
new recommendations and the perceived importance of harms may
indicate that exposure to recommendations increased women's per-
ceptions of the importance of harms. However, this relationship could
be bi-directional: women who perceive harms of mammograms as im-
portant may be more attune to this information in the media and thus
more aware of recommendation changes. Since we did not follow the
same women over time, we could not examine their decisions to initiate
or maintain routine mammograms. Further research is thus needed to
establish causal relationships and explore alternative explanations
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Table 3
Factors associated with women's ambivalent attitudes about getting a mam-
mogram.

Mixed feelings about getting a

mammogram
Coeff SE p-Value
Perceived importance of the harms of 0.29 0.04 0.00
mammograms
Perceived importance of the benefits of —0.38 0.05 0.00
mammograms
Awareness of the USPSTF breast cancer
recommendation
Low awareness of screening —-0.21 0.13 0.10
Aware of old guidelines only Ref
Likely aware of new guidelines —0.14 0.12 0.25
Mammography screening history
Never had a mammogram Ref
Had a mammogram within one year -1.08 0.14 0.00
Had a mammogram more than one —0.86 0.13 0.00
year ago
Breast cancer history, self —0.22 0.25 0.37
Breast cancer history, close family -0.19 0.13 0.12
member
Age group
30-39 —0.50 0.13 0.00
40-49 Ref
50-59 —0.02 0.11 0.84
Education
Less than high school Ref
High school graduate -0.18 0.17 0.27
Some college -0.16 0.18 0.38
College —-0.24 0.17 0.15
Graduate degree -0.28 0.19 0.16
Race
White, non-Hispanic Ref
Black, non-Hispanic -0.19 0.14 0.17
Other, non-Hispanic -0.19 0.17 0.26
Hispanic 0.22 0.12 0.08
2+ races, non-Hispanic 0.37 0.38 0.34
Income
$0-24,999 Ref
$25,000-49,999 0.22 0.16 0.16
$50,000-74,999 0.08 0.16 0.62
$75,000-99,999 0.11 0.17 0.53
$100,000 + 0.11 0.16 0.50
Lives in metropolitan statistical area 0.10 0.13 0.45
Has insurance coverage —0.40 0.18 0.02
Constant 4.50 0.35 0.00

Note: table entries display ordinary least squares linear regression coefficients,
standard errors, and p-values from two-sided tests. Ref = reference category.

about the contribution of women's attitudes and beliefs to changes in
mammogram use that have been observed in other studies (Qin et al.,
2017; Wang et al., 2014; Wharam et al., 2015).

Second, all surveys, and online surveys in particular, have some
limitations. While only 51% of those eligible completed this survey, the
risk of selection bias is reduced since the survey invitation to
KnowledgePanel members did not identify the specific topic of the
survey (only that they were eligible to participate in a new survey) and
at the start of the online survey they were told only that it was a survey
about “your experiences learning about health issues in the media.”
Thus, it is unlikely that those who chose to answer the survey were
particularly knowledgeable (or not) about the mammogram content of
the survey module in a way that might bias the responses. Further, all
results apply GfK weights which adjust the sample for both non-re-
sponse bias as well as population representativeness. While all re-
spondents by definition took the survey online, when GfK recruits
participants into KnowledgePanel they provide Internet access to those
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that do not have it, reducing concerns about selection bias based on
Internet accessibility.

Third, despite our efforts to measure awareness of new re-
commendations without directly asking, in order to minimize reporting
bias, there could still be error in our awareness measure. For instance,
some respondents may just have simply guessed at what age women
should start mammograms (not based on any knowledge of re-
commendations); or those who identified age 40 as starting age and
indicated that they were aware of other ages might have been thinking
of ages younger than 40 (and thus would be unlikely to be aware of the
recent recommendations to initiate screening later), which would have
been a misclassification. However, such a measurement error would
apply to a very small percentage of the sample and would be unlikely to
affect the overall results.

5. Conclusion

Our findings contribute to an understanding of how information
that emphasizes the limitations of mammograms could shape women's
understanding about and attitudes toward mammograms. Specifically,
consistent with a recent Canadian study (Abelson et al., 2018), we
found that mammography screening history is strongly associated with
both women's perceptions about the harms and benefits of mammo-
grams and their screening ambivalence, with those women who have
already initiated routine screening believing harms to be less important,
and having less ambivalence about getting screened. This suggests that
women may be more open to information about the limitations of
mammograms prior to initiating routine screening. However, mam-
mogram screening history did not moderate the relationship between
awareness of recommendations and perceptions of harms or benefits,
suggesting that awareness of recommendations could shape women's
values about mammogram harms regardless of screening history.

Our findings also pose questions about the role of information in
shaping informed decision-making. As noted in the introduction, both
the ACS and USPSTF stress that women should incorporate their own
values with regard to the harms and benefits of mammograms and
apply them to make individualized screening decisions. Our findings
reveal that when women were provided with information about both
the harms and benefits of mammograms (as they were in this study),
they perceived the benefits as much more important compared to
harms, and that these importance weightings contributed to their am-
bivalence toward screening. If the public health goal is to reduce the
population harms from overuse of mammograms (e.g., overdiagnosis,
false positives), simply providing women with information about harms
and benefits may not lead to this outcome, since women are likely to
perceive the benefits as more personally important than the harms—-
thus weighing them more highly—and make an informed choice to
obtain screening. As others have noted, to influence population-level
screening patterns, clinicians and health communicators alike must
consider the role of persuasive framing tactics in messages about cancer
screening (versus providing simple information about both harms and
benefits) (Traeger, 2018), as well as how to incorporate and address the
salient emotional and cultural context that for many decades has sur-
rounded women's perceptions of mammograms (Johansson and
Brodersen, 2015). These issues pose critical health communication
challenges for researchers and clinicians alike to address in the future.
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Appendix A

Detailed information about the 7 harms and 4 benefits.
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Benefit 1: Mammograms can find cancer early, sometimes before cancer symptoms begin.

Benefit 2: Mammograms can save lives.

Benefit 3: Mammograms can lead to earlier treatment of breast cancer.
Benefit 4: Mammograms can provide peace of mind by finding that you do not have breast cancer.
Harm 1: Some breast cancers that are found by mammograms are so slow-growing that they would not have caused any health problems for

women in their lifetime.

Harm 2: Mammograms can find something that looks like cancer but turns out eventually not to be cancer. This is called a “false-positive” or

“false alarm.”

Harm 3: Women who receive positive mammogram results, even if it turns out eventually they do not have cancer, may feel anxious and stressed.
Harm 4: Some breast cancers found by mammograms are treated with potentially-risky surgeries or medications that would not have needed such

treatment after all.

Harm 5: Mammograms can lead to increased costs to women because of follow-up tests and procedures.
Harm 6: Mammograms can lead to increased costs to the health care system because of follow-up tests and procedures.
Harm 7: Mammograms, like all X-rays, expose women to very small doses of radiation which could increase risk for cancer.
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