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Abstract

Objective—This study examined the role of three distinct beliefs about risk (risks associated
with screening, construal of the function of screening as health-affirming or illness-detecting, and
perceived susceptibility to breast cancer) in moderating women's responses to framed messages
that promote mammography.

Design—Three hundred fifty-five women recruited from an inner city hospital, nonadherent to
guidelines for receiving annual screening mammograms,were randomly assigned to view a gain-
or loss-framed video message about the importance of mammography.

Main Outcome Measure—Mammography screening was self-reported at a 3-month follow-up.

Results—Only perceived susceptibility to breast cancer significantly moderated the effect of
message framing on screening. Women with average and higher levels of perceived susceptibility
for breast cancer were significantly more likely to report screening after viewing a loss-framed
message compared to a gain-framed message. No effects of framing on reported screening were
observed for women with lower levels of perceived susceptibility.

Conclusion—The study identifies a key role for perceived susceptibility in shaping responses to

framed messages that promote cancer screenings.
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Nearly 1 in 8 women will be diagnosed with some form of breast cancer over the course of
her life (Horner et al., 2006). Treatment of breast cancer is most successful when the cancer
is discovered early, and although some recent debate exists about the effectiveness of
mammography in reducing mortality from breast cancer (U.S. Preventive Services Task
Force, 2009), mammography remains the most effective method of early detection
(Humphrey, Helfand, Chan, & Woolf, 2002). Consequently, many public health agencies
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(i.e., American Cancer Society, National Cancer Institute, U.S. Preventive Services Task
Force) encourage women to obtain regular mammography screenings.

More women than ever before are reporting having had at least one mammogram
(Blackman, Bennett, & Miller, 1999), but effective early detection and treatment of breast
cancer require following guidelines for routine screenings, and many women are still
nonadherent to these recommendations (Clark, Rakowski, & Bonacore, 2003; Rakowski et
al., 2004). A recent population survey found that more than half (51%) of American women
aged 55 and over were, in fact, nonadherent to recommendations for annual screenings, and
more than one third (36%) were nonadherent to recommendations for biennial screenings
(Rakowski et al., 2004).

In this article, we examine how health message framing (cf. Rothman & Salovey, 1997) can
be used to promote the use of screening mammography. The approach to message framing
that we examine in this study is novel, in that it focuses on the question of for whom are
loss- and gain-framed messages likely to be most effective in promoting cancer screening?
In particular, we examine the influence of three distinct beliefs about the risks associated
with breast cancer screening and breast cancer in general in shaping women's behavioral
responses to framed messages that promote mammography screening.

Health Message Framing

The theoretical basis for most work on health message framing is prospect theory
(Kahneman & Tversky, 1979). Kahneman and Tversky showed that people's choices are
sensitive to how consequences of decisions are framed. In particular, people are generally
loss averse in that anticipated losses of any type (money, goods, health) have more of a
subjective psychological impact than equivalent gains. Thus, to avoid losses, people are
more willing to gamble (i.e., make choices that involve risk and uncertainty) when the
consequences of the choices are framed as losses (e.g., losing $20) than when the
consequences are framed as gains (e.g., gaining $20). In contrast, people are less willing to
make choices that involve risk and uncertainty when consequences of choices are framed as
gains.

Rothman and Salovey (1997) used prospect theory as a guide to recommend how messages
that advocate health behaviors should be framed, depending on the perceived riskiness of
engaging in the behavior. Loss-framed health messages focus on the costs of not performing
a health behavior, such as “When you do not get regular mammograms, you are increasing
your chances of dying from breast cancer.” Gain-framed messages focus on the benefits of
performing a health behavior, such as “When you get regular mammograms, you are
increasing your chances of surviving breast cancer.”

To obtain or not to obtain a cancer screening such as a mammogram is a choice that involves
the consideration of a number of risks and uncertainties. Often, the most salient risk is the
immediate possibility that a serious disease could be discovered. As getting an illness
detection test such as mammography is likely to be perceived as a risky decision in the short
term, Rothman and Salovey (1997) suggested that loss-framed messages should be more
likely to motivate people to make such a decision. Indeed, loss-framed messages can be

Health Psychol. Author manuscript; available in PMC 2015 December 15.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gallagher et al.

Page 3

more effective in promoting illness detection behaviors than gain-framed messages (see
Edwards, Elwyn, Covey, Matthews, & Pill, 2001; and Rothman, Kelly, Hertel, & Salovey,
1993, for reviews), however the magnitude of the effects have varied across studies and
have generally been small (see Edwards et al., 2001; O'Keefe & Jensen, 2009). These
generally small effects of message framing in promoting illness detection behaviors have led
some to conclude that message framing has limited, if any, role in the promotion of
screening behaviors (O'Keefe & Jensen, 2009).

It is important to recognize that any advantage of loss-framed messages in promoting illness
detection rests on the assumption that people generally view screening tests to be risky. Only
recently has the role of people's unique construals of screening tests in shaping their
responses to framed messages been investigated. For example, Bartels, Kelly, and Rothman
(2009) showed that when a fictitious screening behavior was described as something that
could detect the presence of a health benefit, and thus should not be construed as risky,
people were more interested in the test when information was gain-framed than loss-framed.
In contrast, only when the test was described as one that could detect the presence of a
health problem were participants more interested when the consequences were loss-framed.
Thus, people's responses to framed messages may not always be a simple reflection of the
presumed risky nature of screening behaviors but rather shaped by their individual beliefs
about risk.

Message Framing and Breast Cancer Screening

Breast cancer screenings have frequently been used as a domain for testing the theoretical
assumptions laid out by prospect theory (i.e., Banks et al., 1995; Lalor & Hailey, 1990;
Meyerowitz & Chaiken, 1987; Schneider et al., 2001; Williams, Clarke, & Borland, 2001).
However, as empirical tests of the framing postulates of prospect theory have been typically
carried out in hypothetical decisions where risk is operationalized as probabilistic
uncertainty in the outcome of a decision (cf. Tversky & Kahneman, 1981), it remains
unclear what specific beliefs about risk and uncertainty shape people's responses about real
decisions to obtain or not to obtain a cancer screening.

The risks associated with screening tests such as mammography could take a number of
forms. One form represents a woman's unique beliefs about the risks of negative
consequences and uncertainties associated with the screening test itself. These involve the
possibility of pain, uncertainty in the effectiveness of mammaography, as well as the potential
for cancer to be found. These beliefs are often correlated with each other, and they are also
associated with women's readiness to obtain a mammogram (Rakowski et al., 1997).
Furthermore, it is these kinds of beliefs about the more immediate negative consequences of
the screening test that have been hypothesized to moderate people's responses to framed
messages (Rothman & Salovey, 1997).

A second form that a woman's belief about the risk implications of mammography could
take is her construal of the underlying function of obtaining a mammogram—for example,
to affirm that she is healthy or to find out if she has a problem. Most women may view
obtaining a mammogram from the latter perspective (cf. Cioffi, 1991). However any
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variability in a woman's construal of the purpose of obtaining a mammogram may also
shape how she responds to framed messages (Rothman, Kelly, Hertel, & Salovey, 2003).
For example, Rothman et al. (2003) have argued that for women who view a mammogram
as something will serve to affirm that they are healthy, gain-framed messages may be more
effective. However, for women who view a mammogram as something that serves to detect
a problem, loss-framed messages may be more effective. This prediction would be
consistent with Bartels et al.'s (2009) findings that it was only when a screening test was
construed as one that would detect a problem that a loss-framed advantage was found.

Prospect theory would suggest that these aforementioned beliefs about the risks and
uncertainties of the screening test itself would be the most relevant beliefs that shape a
woman's responses to framed messages that promote screening. However, it is possible that
for people who do not have much experience with the behavior, beliefs about the screening
test may not be particularly salient. Instead, more general beliefs about their perceived
susceptibility to the health condition may be more relevant. Perceived susceptibility for
breast cancer is a relatively stable belief that women hold about their chances of getting
breast cancer (Han et al., 2007) and is known to be associated with decisions to get screened
(Katapodi, Lee, Facione & Dodd, 2004). It may be that women with greater perceived
susceptibility to breast cancer may view the prospect of obtaining a mammography as a
more risky decision and loss-framed information may be more persuasive. In contrast,
women with a lower perceived susceptibility to breast cancer may be less likely to view
obtaining a mammogram as risky, and any advantage of loss-framed information may be
reduced.

Present Study

Method

Participants

The aim of this study was to examine the role of these three distinct beliefs about risk in
shaping the effectiveness of gain- and loss-framed messages in motivating uptake of
mammography screening. Given that no prior studies have systematically examined how
risk beliefs shape people's responses to framed messages that promote cancer screenings, we
made the general prediction that higher beliefs about risk and uncertainty would be
associated with a greater advantage of loss-framed messages over gain-framed messages in
motivating screening. We tested this prediction in an intervention study conducted in the
medical center of an innercity hospital. Unlike many previous studies that have used
relatively homogenous samples (Banks et al., 1995; Lalor & Hailey, 1990; Lerman et al.,
1992; Meyerowitz & Chaiken, 1987; but see Schneider et al., 2001), we recruited a large
ethnically diverse sample of women, all of whom were nonadherent to existing guidelines
for mammography screening. Women were then randomly assigned to view either a loss-
framed or gain-framed video about mammography, and self-reported screening behavior
was assessed 3 months later.

A convenience sample of 355 women participated in the study in exchange for monetary
compensation. Women were asked to participate in the study while awaiting their regular
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clinic appointments in the waiting area of an inner city, Midwestern hospital internal
medicine center. To be eligible for the study, women had to be 40 years of age or older and
without a personal history of breast cancer. During the time of data collection, the prevailing
recommendation was that women aged 50 and over obtain annual mammograms, and
women aged 40-49 obtain at least biennial mammograms with some guidelines that
recommend annual mammograms (cf. American Cancer Society, 2007). The mean age of
participants was 51 years, with ages ranging from 40 to 85 years. Women were primarily
African American (48.9%) and Caucasian (48.3%). The majority of women had health
insurance that would cover a mammogram (67.9%), had received at least one mammogram
in the past (69.0%), and did not have a family history of breast cancer (82.2%). Descriptive
statistics on the sample are presented in Table 1.

Women were greeted in the hospital waiting room where the study was described and
eligibility criteria were verified. Those who were eligible and provided informed consent
completed measures individually through paper-and-pencil packets in a private counseling
room. Next, women were randomly assigned to watch one of two versions of a breast cancer
and mammaography educational video. On completion of the video and questionnaires,
women were given an appropriately framed flyer with a list of local agencies that provide
free and low-cost mammography screening. Women were then compensated $15 for
participating in the initial session. Three months later, women were contacted by telephone
or postal mail and asked whether or not they had obtained a mammogram in the past 3
months.

Pre-Message Questionnaire Measures

Perceived risks associated with mammography screening—~Perceived risks
associated with mammography screening was assessed with Rakowski et al.'s (1997) scale
of the cons of mammography (a =.73). Items from the cons scale ask women to rate their
agreement on a 5-point scale to statements about a number of unpleasant consequences of
mammography, such as risks of unnecessary surgery, worry/anxiety, cost, conflicting
recommendations, and discomfort.

Construal of the function of mammography—One item, developed for this study,
assessed women's illness-detecting versus health-affirming construal of mammography. The
item was modeled specifically to address the unique construal of the function of
mammography as proposed by Rothman et al. (2003). It asked women to choose between
the statements, “If | got a mammogram, | would get it to detect any problems with my
breasts” or “If | got a mammogram, | would get it to affirm that my breasts are healthy.”
Pilot testing of this item with a sample of women recruited from the same clinic (N = 35)
indicated that they understood the distinction between the two statements.

Perceived susceptibility to breast cancer—Perceived susceptibility to breast cancer
was assessed with a three-item perceived susceptibility scale designed specifically for breast
cancer (Champion, 1999). Statements included “I feel | will get breast cancer sometime
during my life,” “My chances of getting breast cancer in the next few years are great,” and
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“Itis likely that | will get breast cancer.” Women rated their agreement using a Likert scale,
ranging from 1 (strongly disagree) to 5 (strongly agree). This scale is known to have
discriminant validity against other beliefs, such as perceived benefits and barriers to
mammography (Champion, 1999). The internal consistency of the measure in our sample
was strong (a = .85).

Involvement in breast cancer issues—Three items from Finney and lannotti's (2001)
scale of involvement with the issue of breast cancer were used to measure involvement in
breast cancer issues. Women rated on a 7-point Likert scale how much of a concern breast
cancer was to them, how much they read articles about breast cancer, and how much they
paid attention to media about breast cancer (a = .71).

Family history of breast cancer—Women reported the number of first-degree relatives
that had been diagnosed with breast cancer. This measure was collapsed to reflect whether
the women had at least one first-degree relative with breast cancer (0 = no, 1 = yes).

Number of prior mammograms—AIll women were asked whether they had any prior
mammograms, and if so, they were asked to provide the approximate dates of the last two
prior mammograms. On the basis of this information, an index was created of the number of
prior mammograms received (0, 1, or 2 or more).

Physician recommendation—Women were asked whether, in the last year, a doctor or
nurse had recommended they get a mammogram (0 = no, 1 = yes).

Behavioral Follow-Up

Materials

Self-reported follow-up of mammography—Mammography usage was assessed with
a single item, “Have you obtained a mammogram within the past 3 months?” (0 =no, 1 =
yes). Self-reports of mammography screening are known to be highly correlated with reports
taken from medical records (i.e., Howard, Agarwal, & Lytwyn, 2009; Rauscher, Johnson,
Cho, & Walk, 2008).

The gain- and loss-framed videos presented equivalent information concerning breast cancer
risk factors, detection procedures, the importance of early detection, facts about
mammography, and guidelines for obtaining regular mammograms. The videos were
approximately 10 minutes in length and included a series of 70 photographs, drawings, and
graphics that are matched to audio narration that have been used in previous research (see
Schneider et al., 2001, for more details). The gain-framed video, titled “The Benefits of
Mammography,” emphasized the benefits of getting a mammogram, whereas the loss-
framed video, titled “The Risks of Neglecting Mammography,” emphasized the costs of not
getting a mammogram. In each of the videos, approximately 9% of the visuals and 40% of
the narrative content were framed.

An example of gain-framed video content was “Breast cancer is the most common cancer
found in women ... detecting breast cancer early can save a woman's life” and “When a
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woman gets regular mammograms, she is doing her best to detect breast cancer early. And,
detecting breast cancer early can save her life.” An example of loss-framed video content
was “Breast cancer is the most common cancer found in women ... failing to detect breast
cancer early can cost a woman her life” and “When a woman does not get regular
mammograms, she is not doing her best to detect breast cancer early. And, failing to detect
breast cancer early can cost her life.”

Analytic Strategy

Results

The goal of the present study was to examine the interactions between message frame and
risk beliefs on the likelihood of obtaining a mammography at follow-up by using moderated
multiple logistic regression. All variables with the exception of message frame were mean-
centered prior to inclusion in the model so that the conditional effect of message frame on
screening would be estimated at the mean levels of all other variables (Jaccard, 2001). The
experimental condition, message frame, was coded as 0 (gain-frame) and 1 (lossframe).

Follow-Up and Attrition

Covariates

At the 3-month follow-up, 30.4% of women reported that they had obtained a mammogram
since the initial study session. The remaining 69.6% of women were made up of those who
either reported that they had not obtained a mammogram (208 women) or who were unable
to be contacted after repeated attempts (39 women). The women available for follow-up did
not differ from those unavailable in age, ethnicity, education, marital status, mammography
history, and family history of breast cancer (all ps >.16). However, women who could not be
contacted were less likely to have health insurance that would cover a mammogram (p =.
08). For this reason, the women who were unable to be contacted at follow-up were assumed
to have not obtained a mammogram in all subsequent analyses.

Correlates among risk beliefs—As Table 2 shows, the three risk-related beliefs
represented generally distinct constructs in our sample. Greater perceived risks of
mammography screening was not significantly associated with construal of the function of
mammography (r =.09, p = .09), but it was associated with greater perceived susceptibility
to breast cancer (r = .11, p <.05). Perceived susceptibility to breast cancer was not
significantly associated with construal of the function of mammography (r = .02, ns).

Predictors of screening—Previous research has found age (Burack, George, & Gurney,
2000), prior screening history (Han et al., 2007), and physician recommendation (Fox,
Murata, & Stein, 1991) to strongly predict likelihood of subsequent screening. In our
sample, the only associations between these variables and risk-related beliefs were older age
being associated with somewhat greater perceived susceptibility (r = .10, p = .06) and fewer
prior screenings being associated with elevated perceived risks of screening (r =-.29, p <.
01). To account for demographic and medical influences on screening, we included these
three factors as initial predictors of screening, and they accounted for approximately 7% of
the variance in screening when included in a first block, likelihood ratio (LR) x2(3) = 28.67,
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p < .001. However, physician recommendation was not a significant predictor of screening
(p = .87) and was removed from the model.

Moderation of Message Framing by Risk Beliefs

In a second logistic regression model, message frame, risk beliefs, and their interactions
were added as predictors and accounted for a significant additional portion of variance in
screening, LR x2(7) = 22.47, p < .01. Table 3 shows the results of this moderated logistic
regression model. Overall, loss-framed messages led to a significantly higher rate of
screening compared to gain-framed messages (odds ratio [OR] = 2.26). Among women who
viewed a loss-framed message, 37% reported screening at follow-up. However, among
women who viewed a gain-framed message, only 24% reported a screening at follow-up.
Thus, this loss-framed advantage is consistent with results of other prior mammography
studies (Banks et al., 1995; Schneider et al., 2001). This main effect of loss-frame was not
significantly moderated by either women's beliefs about the risks of mammography
screening or by their construals of the function of mammography. However, it was qualified
by a significant interaction with perceived susceptibility to breast cancer (OR = 1.68),
indicating that the effectiveness of message frame depended on a woman's perceived
susceptibility to breast cancer.

Figure 1 displays the estimated probability of reported screening at 3 months for both the
gain- and loss-framed message conditions across levels of perceived susceptibility to breast
cancer. To decompose this interaction, we followed the recommendations of Jaccard (2001)
and estimated the conditional effect of message framing on reported screening at three levels
of perceived susceptibility (-1 SD, average, +1 SD). Among women with average and
higher (+1 SD) perceived susceptibility to breast cancer (Ms = 2.41 and 3.39 in perceived
susceptibility, respectively), there was a significant advantage of the loss-framed message
(Ms = 0.36, 0.44; SEs = 0.03) over the gain-framed message (Ms = 0.20, 0.17; SEs = 0.03,
0.02), respectively (ps = .03 and <.001). However, no loss-frame advantage was found
among women with lower perceived susceptibility (-1 SD, M = 1.42) to breast cancer. For
these women, those who viewed a loss-framed message (M = 0.28, SE = 0.03) reported
statistically similar rates of screening as those who viewed a gain-framed message (M =
0.22, SE = 0.03, p = .48). An analysis of the simple slopes revealed that this interaction was
driven by the loss-framed message leading to higher rates of screening at increasing levels
of perceived susceptibility (OR = 1.40, SE = .22, p = .04). Among those who viewed the
gain-framed message, there was no association between perceived susceptibility and
screening (OR = .85, SE = .17, p = .41).

Although the interaction between perceived risks associated with screening and message
framing was only marginally significant (p = .08), the pattern of the interaction was similar
to that found for perceived susceptibility. Among women with average (M = 2.41) and
higher (+1 SD, M = 3.30) perceived risks associated with mammaography, there was a
significant advantage of the loss-framed message (Ms = 0.36, 0.34; SEs = 0.03) over the
gain-framed message (Ms = 0.20, 0.12; SEs = 0.03, 0.02), respectively(both ps = <.01).
However, no loss-frame advantage was found among women with lower (-1 SD, M = 1.52)
perceived risks associated with mammography. For these women, those who viewed a loss-

Health Psychol. Author manuscript; available in PMC 2015 December 15.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gallagher et al. Page 9

framed message (M = 0.38, SE = 0.03) reported statistically similar rates of screening as
those who viewed a gain-framed message (M = 0.30, SE = 0.03, p = .31).

Ethnic Differences

The diversity of our sample allowed us to examine whether the effects of message framing
and risk beliefs on screening were consistent across ethnic groups. We conducted a logistic
regression similar to Table 2 but added terms that represent all two-way and three-way
interactions between message frame, risk beliefs, and ethnicity (1 = Black, 0 = White/other).
In this analysis, all three-way interactions between message frame, risk beliefs, and ethnicity
were not significant, including the Message Frame x Perceived Susceptibility x Ethnicity
interaction (OR = .94, p = .91). Thus, there was no indication that any of the Message Frame
x Risk Beliefs interactions varied by ethnicity.

Moderation of Message Framing by Family History and Involvement

We also examined whether other constructs related to perceived susceptibility significantly
moderated women's behavioral responses to framed messages. Neither family history nor
involvement in breast cancer issues significantly moderated the effect of message framing
on screening (all ps > .72), suggesting that neither the Message Frame x Perceived
Susceptibility or the Message Frame x Perceived Risks of Mammography interactions were
attributable to any of these related factors.

Discussion

Prospect theory identifies beliefs about risk and uncertainty as factors that shape people's
responses to framed information, and it has been used as a basis for recommending how
health messages should be framed to motivate adherence (Rothman & Salovey, 1997). This
study provides the first direct test of the relationship between risk beliefs and health message
framing in the promotion of cancer screening behavior, assessed in our study by self-report
at a 3-month follow-up. We found perceived susceptibility to breast cancer determined the
extent to which loss-framed messages encouraged women to obtain a mammogram. Women
who perceived a higher susceptibility to breast cancer were significantly more persuaded to
obtain a mammogram by the loss-framed message than the gain-framed message. This
finding is of particular importance given research that shows higher perceptions of
susceptibility to be associated with reduced screening rates (Han et al., 2007; Lerman &
Schwartz, 1993). Thus, our findings support the usefulness of loss-framed messages in the
promotion of mammography, particularly among women who perceive a high susceptibility
to breast cancer. In contrast, women who perceived a lower susceptibility to breast cancer
were equally persuaded by the gain-framed and loss-framed messages. Given that message
framing did not have an effect on screening among women with lower perceived
susceptibility, more research is needed to clarify how to best motivate such women to obtain
screenings.

Our findings join studies in other domains such as HIV testing (Apanovitch, McCarthy, &
Salovey, 2003) and hypothetical health screening decisions (Bartels et al., 2009), showing
that a person's unique beliefs about the risks associated with screening shape their responses
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to framed messages. As such, our findings help clarify the issue of for whom are framed
messages most likely to promote mammography screening, and may be useful in informing
the development of tailored and targeted interventions promoting mammography.

As ours is the first study to systematically examine how beliefs about risk shape responses to
framed messages about cancer screening, a number of findings are worth noting. First, the
relationship between perceived susceptibility of developing breast cancer and perceived
riskiness associated with obtaining a mammogram is an area that requires further
examination. Prospect theory suggests that the risk associated with the behavioral choice at
hand—in our case, whether or not to obtain a mammogram— should be the key factor that
determines how framing affects decision making. It is interesting to note that we did not find
that women's perception of susceptibility to developing breast cancer was associated with
either their construal of the purpose of mammography or their perceived risks associated
with screening. A majority of women in our sample construed mammography as an illness-
detecting behavior, emphasizing that even women who perceived lower susceptibility to
breast cancer were likely to construe a mammogram as something that detects a problem
rather than affirms that they are healthy. Thus, it may not be surprising that no gain-frame
advantage emerged among women with lower perceptions of susceptibility, as they were
still more likely to view obtaining a mammogram as a potentially risky, illness-detecting
behavior.

We also did not find that the effect of framing on screening was moderated by women's
construals of mammography as illness-detecting or health-affirming. Indeed, the only study
to show that construals of the function a real screening behavior moderate people's responses
to framed messages is Apanovitch et al.'s (2003) study of HIV testing. In this study, gain-
framed messages were more effective in promoting screening than loss-framed messages,
but only for women who felt certain that the results of the test would be negative. We
believe the difference between our findings and Apanovitch et al.'s (2003) findings may be
due to differences in how women arrive at either an illness-detecting or health-affirming
construal of each screening test. With HIV, risk factors are largely under a person's
behavioral control, so a person's construal of an HIV test as being health-affirming is likely
to be rooted in a clearer awareness of their own objective risk status. In contrast, risk factors
for breast cancer are much less controllable and less well understood by many women
(Pearlman, Clark, Rakowski, & Ehrich, 1999), and a woman can never be fully certain that
she is at no objective risk. However, factors such as a woman's knowledge of breast cancer
risks, her family history of breast cancer, or her history of clear-screening results may lead
her to form a firmer construal of mammography as healthaffirming. Therefore, it may be
that when a woman's construal of a screening test is rooted in knowledge and experience
with the health issue, it may emerge as the belief that shapes how she responds to framed
messages. Indeed, we have found that among women who have a family history of breast
cancer, their construal of mammography moderates their responses to framed messages,
such that loss-framed messages are more effective in promoting screening for those with
illness-detecting construals but gain-framed messages are more effective for those with
health-affirming construals (Updegraff, Rothman, & Gallagher, 2010). Future research
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should examine the contexts in which a person's unique construals of screening, rather than
perceptions of susceptibility, regulate their response to framed messages.

Although risks associated with mammaography screening only marginally moderated the
influence of message framing on screening, this was independent of the influence of
perceived susceptibility on screening. Thus, we found evidence that other distinct beliefs
about risk moderated message-framing effects, albeit to a somewhat lesser degree than
perceived susceptibility. Some of the specific beliefs assessed by the measure of risks
associated with screening are likely to be increasingly important in understanding women's
use of mammography in the future. Public and scientific debate has emerged in regard to the
effectiveness of mammaography in preventing cancer-related death as well as the proper
schedule at which women should be screened (Esserman, Shieh, & Thompson, 2009; U.S.
Preventive Services Task Force, 2009). To the extent that these debates lead to greater
public uncertainty and ambiguity about mammography, the more these beliefs are likely to
shape women's responses to messages that promote screening. Accordingly, as public beliefs
of risk and uncertainty of mammography screening increase, loss-framed messages may
become more effective at promoting appropriate screening behavior.

A potential limitation of the study was the manner in which the outcome was assessed.
Although our outcome was based on self-report rather than medical records, we asked
women to provide the location and date of their screening to deter false reports.
Furthermore, we have no reason to believe that any biases in self-report would explain our
pattern of findings. Our self-reported behavioral follow-up was also short compared with
other studies that have used 6-month and 12-month follow-ups (Banks et al., 1995;
Schneider et al., 2001), therefore our findings are most descriptive of how perceived
susceptibility and message framing interact to motivate more immediate rather than long-
term responses.

In sum, this study provides the first systematic test of how women's unique beliefs about the
risks and uncertainties of mammaography screening and breast cancer shape their responses
to framed health messages. As such, it highlights the key role that perceived susceptibility
plays in determining which way of framing messages is most effective in motivating cancer
screening. Indeed, our finding that loss-framed messages motivated screening for women
who were at average and higher perceived susceptibility for breast cancer suggests that
message framing has a place in communications that promote mammography, and cancer
screenings in general.
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Figure 1.
Probability of screening at 3 months as a function of perceived susceptibility to breast

cancer (1 = low perceived susceptibility; 5 = high perceived susceptibility) and message
frame.
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Table 1
Descriptive Results by Message Frame Condition

Variable Lossframe®  Gain frameb p
Ethnicity

Caucasian 44.8% 51.7% 19

African American 51.9% 45.4% .22
Age 51.2 (9.4) 51.9 (9.8) 48
Prior mammograms 1.1(0.8) 1.13(0.8) 72
Family history 17.7% 17.2% .95
Physician recommendation 57.5% 59.8% .66
Risks of mammography 2.4(0.9) 2.5(0.9) .30
Health affirming construal 42.5% 40.2% .63
Perceived susceptibility 2.4 (1.0) 2.4(0.9) .69
Involvement in breast cancer 4.4(1.3) 4.6 (1.3) 13
Screening at 3 months 37.0% 23.6% <.01

a

b

N =181.

N =174.
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Variable 1 2

1. Risks of screening —

2. Construal of mammography .09 —
3. Perceived susceptibility 11" -02
4. Involvement in breast cancer issues  —.13"  -.07
5. Family history of breast cancer .05 .08
6. Number of prior mammograms -20"" 02
7. Physician recommendation -07 -.03

Table 2
3 4 5 6 7
32** o
A T i —
-08 4™ -03  —
.06 125 -1t 3Tt —

Note. Correlations involving dichotomous variables (construal of mammography, family history, and physician recommendation) represent point
biserial correlations; correlations involving two dichotomous variables represent phi coefficients.

*
p <.05.

*

£
p<.0l
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Table 3

Logistic Regression Predicting Mammography Screening at 3 Months

Variable

OR 95% ClI

Age
Previous mammograms
Loss frame

Risks of screening

Frame x Risks of screening  1.70

1.05 1.02-1.07
1.50 1.06-2.12
2.26 1.35-3.78

0.54 0.34-0.85

0.94-3.06

Construal of mammography  1.08 0.50-2.37

Frame x Construal

Perceived susceptibility

Frame x Susceptibility

0.92 0.33-2.54
0.84 0.56-1.26

1.68 1.01-2.80

Note. N = 355. OR = odds ratio; Cl = confidence interval.

+

*

*

p=.078.
p<.05.

£
p<.0l
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