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Abstract

Objectives. Reducing mammographic screening under the age of 50 without medical
reasons is a public health concern. Following principles of the theory of regulatory fit,
two studies investigated whether messages in regulatory fit with study participants'
orientation were more persuasive than messages without such fit. Design. Study 1 was
an experimental study in which promotion or prevention focus was primed, and then
participants were exposed to a video message that fitted with the induced focus. A
control group received a stimulus without focus. We compared women on promotion
fit vs. prevention fit vs. control condition on their intention to seek mammography
unless medically indicated. Study 2 added a longitudinal component to Study 1. The
regulatory trait was measured through a questionnaire, and comparisons among fit vs.
non-fit vs. control conditions were performed. Participants. Three hundred sixty
women participated in Study 1, 292, in Study 2. They were from 30 to 45 years of age,
with no history of breast cancer or BRCA 1/2 mutation. Results. In Study 1, regulatory
fit decreased the intention to seek mammography unless medically indicated in women
under 50. Study 2, however, did not show such an effect. In both studies, age, risk
perception, and fear of breast cancer were significant covariates. Conclusions. Future

research should consider how reducing the impact of negative emotions rather than try

to overcome its effect when promoting adherence to evidence-based breast

cancer screening recommendations.

Keywords: Breast Cancer Screening; Theory of Regulatory Fit; Breast Cancer

Prevention; Mammography
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Strengths and limitations of this Study

 Principles of the Theory of Regulatory Fit are applied in an experimental study
(Study 1) and an experimental study with a longitudinal component (Study 2)

* The regulatory focus was primed in Study 1 and estimated through a questionnaire
in Study 2

* Messages were tailored creating a regulatory fit (vs. non-fit) between the content of
the message and the individual’s orientation

* Limitations of the studies included high dropout rates, especially in Study 2, and
selection bias (possibly due to fear of cancer)

* Reducing the number of unnecessary breast cancer screening must keep into

account the role played by negative emotions
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Evidence-Based Breast Cancer Screening Recommendations: Experimental

vs. Longitudinal Evidence

Breast cancer is one of the most common forms of cancer in women worldwide
and the principal cause of cancer-related death in the female population (Torre, Islami,
Siegel, Ward, & Jemal, 2017). To promote early diagnosis, many EU Countries have
initiated systematic breast cancer screening programs (Altobelli & Lattanzi, 2014).
Regular screening from 50 to 70 years of age can help the early detection of breast
cancer. Findings for women under the age of 50 did not find significant effects of
breast cancer screening on reducing mortality rates due to breast cancer (Getzsche &
Jorgensen, 2013). On the other hand, possible harms associated with regular
mammography below the age of 50 are recognized (Armstrong, Moye, Williams,
Berlin, & Reynolds, 2007; Barratt, Howard, Irwig, Salked, & Houssami, 2005;
Gotzsche & Nielsen, 2006; Geatzsche & Jorgensen, 2013).

Nonetheless, many women below the age of 50 seek and receive screenings
without medical reasons indicating it (Block, Jarlenski, Wu, & Bennett, 2013; Glaus,
Féah, Hornung, Senn, & Stiefel, 2004; Kapp, Reyerson, Couchlin, & Thompson, 2009;
Klug, Hetzer, & Blettner, 2005; blind for review; Statistics Netherlands, 2015).
Women tend to overestimate the mortality reduction determined by breast cancer
screening (Chamot & Perneger, 2001; Gigerenzer, Mata, & Frank, 2009) and have
unrealistic expectations regarding the breast cancer screening as reducing the risk of
breast cancer (Domenighetti et al., 2003). Therefore, laypeople could consider
counterintuitive the recommendation to avoid medically not indicated breast cancer
screening, although scientifically sustained, because it violates the belief that cancer

6

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

screening can save lives. Assuming that a substantial part of breast cancer screening
below the age of 50 is not due to medical indications, to promote the adherence to
evidence-based recommendations on breast cancer screening among young women
seems to be a vital research mandate. A way to overcome the impact of an individual's
involvement and negative emotions as motivational factors for high breast cancer
screening demand could arise by the activation of an alternative motivation system,
such as the regulatory orientation (Higgins, 2000).
Theory of Regulatory Focus and Regulatory Fit

The Theory of Regulatory Focus (Higgins, 1997) states that people's regulatory
orientation is a motivational principle, which influences behavioural choices, and it is
characterized either by a promotion or by a prevention orientation. While individuals
with a promotion focus are described as eagerly pursuing their goals and striving
towards the realization of desired outcomes, those with a prevention focus are defined
as being safety-driven and vigilant to prevent errors and undesired results (Higgins,
1997; Keller, 2006). The regulatory focus orientation can be primed (Cesario, Higgins,
& Scholer, 2008; Freitas & Higgins, 2002; Higgins, 1997) or either estimated through
questionnaires (Higgins et al., 2001).

A phenomenon called 'regulatory fit' occurs (Higgins, 2000) when a goal
pursuit strategy matches the regulatory focus orientation. Behaviours shown under the
conditions of a regulatory fit are perceived as adequate and rewarding (Cesario, Grant,
& Higgins, 2004). The effects of regulatory fit have been extensively studied in the
context of disease prevention and health promotion (Spiegel, Grant-Pillow, & Higgins,
2004; Zhao & Pechmann, 2007). Uskul, Keller, and Oyserman (2008) were among the
first to apply the principles of regulatory fit to disease detection and, particularly, to

inform people about the benefits of regular cancer screenings.
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The purpose of the present research was to test whether health messages
framed to correspond with a woman's regulatory focus orientation are effective in
reducing the intention to ask for medically not indicated breast cancer screening under
the age of 50, challenging lay people's common sense. Achievement from the present
research would be twofold. Theoretically, significant results will improve knowledge
on the impact that regulatory orientation, as a motivational system, has when applied
to a counterintuitive topic for laypeople. The practical implication will include the
possibility to reduce the demand for regular mammography without medical
indications and, then, to moderate the possible harms associated.

Two studies were developed. Study 1 tested the hypothesis that the fit between
the message frame and the women's regulatory orientation would reduce their intention
to ask for medically not indicated breast cancer screening. Study 2 longitudinally
tested the same association comparing two fit conditions vs. two non-fit conditions vs.
a control condition. It was expected that the fit conditions would lead to a reduction of
the intention to ask for medically not indicated breast cancer screening compared to
the non-fit conditions and the control group.

Study 1
Methods
Participants

An a priori power analysis applying G*Power 3.1.9.2 (Faul, Erdfelder, Lang, &
Buchner, 2007) estimated a sample of 249 participants (a = .05, d = .95, n> = 0.05; see
blind for review). Five hundred women from 30 to 45 years started the survey: 121
(16%) initiated the pre-test questionnaires but dropped out. Nineteen of the women
were excluded from the final sample because they did not complete the experimental
manipulation. Participants lived in Ticino, the Italian-speaking canton of Switzerland.

No differences emerged in the pre-test variables between those who filled in only the
8
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pre-test (N = 140) and who filled in the entire survey (N = 360). Participants were
randomly assigned to prevention fit, promotion fit, and control condition (see Table 1).
No differences were found between the intervention groups and the control group on
socio-demographic variables.

[Insert Table 1 here]
Procedure

A pre-post-test design with two experimental conditions and a control group
was applied (see Table 2 for full details).

[insert Table 2 here]

After the pre-test questionnaires, participants were randomized into promotion
fit, prevention fit, or control condition. In the fit conditions, the two regulatory foci
were primed (Higgins, 1997) and then followed by video-messages fitting with the
primed focus. Immediately after priming, participants in the promotion fit condition
watched a video message emphasizing promotion concerns (i.e., they should adhere to
evidence-based recommendations on mammography screening for safety and health
protection reasons). Participants in the prevention fit condition watched a video
emphasizing prevention concerns (i.e., they should not abstain from following the
evidence-based recommendations on mammography screening to avoid negative/side
effects). Participants in the control group did not receive any priming and read a
general health leaflet. Table 3 shows the content of the video messages and leaflet. In a
pilot study, 30 women assessed the survey as clear and understandable.

[insert Table 3 here]
Participants replied to an online survey from June to September 2016. The
research was repeatedly advertised on the Facebook page of the University and by
public/private organizations in Ticino. Exclusion criteria were: a personal history of

breast cancer, BRCA mutations, insufficient fluency in Italian. Women aged 46-49
9

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 11 of 33

oNOYTULT D WN =

BMJ Open

were excluded to avoid discouraging them from undertaking breast cancer screening
once they turned 50. The University's Ethical Committee approved Study 1 and Study
2. Participants received a 10 CHF supermarket voucher as compensation. Patients or
the public were not involved in the design, or conduct, or reporting, or dissemination
plans of our research.
Patient and Public Involvement

Results from previous studies involving participants from Switzerland
informed the present research. In particular, the research questions and the outcome
measures of the present research have been informed by patients’ priorities,
experience, and preferences collected by Author and colleagues (blind for review).
Participants were not directly involved in the design, or conduct, or reporting, or
recruitment, or dissemination of our research. Participants agreed to receive a
summary of the essential results via email. The results of the whole sample were
presented to the participants without any personal details.
Measures
Pre-test measures. Questions were posed on overall health status and health
behaviours (i.e., diet, physical activity, smoking habits, alcohol consumption; see
Shim, Kelly, & Hornik, 2006). Participants replied then to a set of questions on a past
diagnosis of breast cancer among first-grade relatives (Daley et al., 1996). They also
reported if they had a mammography in the past, if a doctor recommended
mammography to them, if they had a breast biopsy, and if they know the breast cancer
screening program in Ticino. Moreover, the women rated their fear for breast cancer
(Champion et al., 2004; blind for review; data from the present sample show
acceptable internal consistency, a = .88, rs > .73, as well as the factor structure, y? (1)
=2.04, p=.15, CFI = .99, RMSEA = .05). The Personal Involvement Inventory

(Zaichkowsky, 1994) was administered as a 7-digit semantic differential. Data from
10
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the present sample show acceptable internal consistency, a = .91, rs > .71, as well as
the factor structure, y° (5) = 11.34, p = .04, CFI = .99, RMSEA = .06. Finally, four
items measured the perceived benefit of mammography screening (Champion et al.,
2008). Data from the present sample show modest internal consistency, a = .75, rs >
.49 and an acceptable factor structure, y° (1) = .51, p = .47, CFI=1, RMSEA = .00.
Regulatory Focus Induction. Regulatory fit manipulation was induced by completing
the regulatory fit questionnaire (Freitas & Higgins 2002). Prevention induced
participants were asked to list two of their current obligations and then write down five
actions they could take to avoid failure in fulfilling them. Promotion induced
participants were asked to list two aspirations and write down five actions they could
take to ensure their accomplishment.
Intention to ask for breast cancer screening. Three items measured the intention to
have a mammography screening for breast cancer in the next 2-3 years were applied
(the measure shows acceptable internal consistency, o = .97, rs > .94).
Analytic Strategy

Data were normalized through reverse scoring and logarithmic transformations.
There were not missing data.
Results

The ANCOVA [F(2,319) =49.57, p <.0001, 5°, = .24] revealed that the

promotion fit condition, #(319) = -8.80, p <.0001, r = .44, as well as the prevention fit
condition, #(319) = -8.80, p <.0001, r = .44, were both associated with lower
intentions to ask for breast cancer screening compared to the control condition. There
was no significant difference between the two intervention groups (p > .05). See Table
4 for descriptive statistics. Among the covariates, fear of breast cancer [F(1, 319) =
6.81, p=.010, partial °, = .02] and age [F(1, 319) = 26.20, p <.0001, partial #?, =

.08] were positively related to the intention to ask for breast cancer screening.
11
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[Insert Table 4 here]

A significant association between promotion fit/control condition and past
diagnoses of breast cancer among first grade relatives was found, y* (2) = 12.98, p =
.002. Women in the promotion fit condition had a lower number of breast cancer
diagnoses among first grade relatives then was expected (z = -1.96); while women in
the control condition had a higher number than the expected (z = 2.8). An ANCOVA
was conducted to test whether past diagnoses of breast cancer among first grade
relatives may be a significant covariate. The analysis (N = 230) revealed significant
effects on post-test intention of both the promotion fit manipulation [F(1, 190) = 6.56,
p =.011, n2p = .03] and the past diagnoses of breast cancer among first grade relatives
[F(1,190) =5.81, p=.017, n2p = .03]. Women in the promotion group showed lower
intention to ask for breast cancer screening than women in the control group. Past
diagnoses of breast cancer among first grade relatives increases the intention to ask for
breast cancer screening (M= 3.59, SD = 1.55) comparing to the opposite condition (M
=2.79, SD = 1.35). The interaction between experimental manipulation*past
diagnoses was not significant (p > .05).

Discussion

Limitations of Study 1 include that women received the intervention one time.
Study 2 was designed to overcome this limitation.
Study 2
Methods
Participants

An a priori power analysis was calculated as for Study 1, and a sample size of
312 was estimated. Nine hundred seventy-three women from 30 to 45 filled in the pre-
test questionnaires (i.e., pre-test sample). Completed questionnaires (i.e., analytical

sample) were returned from 292 women with an attrition rate of 70%. Comparisons
12
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between the pre-test sample and the analytical sample did not yield significant
differences. The 292 participants were randomly assigned to five conditions:
promotion fit, promotion non-fit, prevention fit, prevention non-fit, and control
condition (see Table 1). Women aged 30 to 45 living in Ticino and Italy participated.
Italian and Ticinese-Swiss participants share the same culture and language and follow
the same rules for their breast cancer screening programs. No differences were found
among the five groups regarding socio-demographic variables or other pre-test
variables.
Procedure

A pre-post-test longitudinal design was applied with four experimental
conditions, two fit conditions (promotion and prevention), two non-fit conditions
(promotion and prevention), and a control group (see Table 2). In the pre-test (T0),
participants replied to a set of questions comprising socio-demographic variables,
covariates, and a questionnaire measuring women's regulatory focus. The latest was
applied because working with the trait regulatory focus would be more stable than a
primed focus in a longitudinal design. Participants were randomly assigned to the fit or
non-fit condition or the control group. In the control group, half of them had a
promotion orientation and half prevention orientation. Participants in the fit conditions
watched two videos (T1 and T2) emphasizing the fit concerns (see Table 5). In the
non-fit conditions, participants watched two videos (T1 and T2) emphasizing the non-
fit concerns. In the control group, participants watched two videos (T1 and T2) treating
the topic of breast cancer prevention, but without any regulatory prompt. A post-test
questionnaire evaluates women's' intention to ask for opportunistic screening (T3). Ten
days elapsed between each experimental phase.

[Insert Table 5 here]

13
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Two health communication professionals with expertise on regulatory focus
evaluated the voice-over and the graphical aspects of the videos. Three women from
the general population assessed the videos as understandable and clear.

The research was advertised through the Facebook page of the University and by
RCSMedia Group, an Italian-based publishing group that uses participant panels.
Inclusion/exclusion criteria were as for study 1. Recruitment took place from June to
October 2017. Participants included in Study 1 could not participate in Study 2. They
received a 10 CHF/EU supermarket voucher. The final survey was tested by fifteen
women aged 30 to 45, who assessed it as clear and understandable.
Patient and Public Involvement

As for Study 1.

Measures
Pre-test covariates were measured as for study 1; the intention was measured both in
the pre-test and post-test.
Trait Regulatory Orientation. The Regulatory Focus Questionnaire (Higgins et al.,
2001) was applied in the pre-test phase. The questions asked how frequently several
specific events occur in the participant's life. Six questions capture the promotion
focus, and the other five the prevention focus. Participants replied on a 5-point scale
from 1 (never) to 5 (very often). The scores for promotion and prevention scales were
calculated averaging the answers on given items: data show good internal consistency
for both promotion, a = .66, rs > .33, and prevention, a = .74, rs > .47. The individual's
chronic orientation was calculated following the original procedure (see Higgins et al.,
2001).
Analytic Strategy

Data were normalized through reverse scoring and logarithmic transformations.

There were not missing data. Repeated measures ANCOVA was applied.
14
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Results
Replication of Study 1

The within-subject effect reached significance, F(1, 268.25) = 5.34, p = .021,
with a general decreasing of the intention from the pre-test (M =3.38 , SD = 1.32) to
the post-test measurement (M = 3, SD = 1.52). The intervention effect was not
significant, F(2, 286) = .05, p > .05, and among the covariates, fear of breast cancer, t
=2.87,p=.004, B =.25, 95%Low CI = .09, 95%High CI = .40, risk perception, t =
2.22,p=.027,B=.01, 95%Low CI=.001, 95%High CI = .019, and age, t = 6.36, p <
.001, B=.11, 95%Low CI = .07, 95%High CI = .15, were positively related to post-
intention.
Main Analyses

There was no significant effect of the intervention, indicating that the scores of
post-test intention among the five groups were in general the same, F(4, 284) = .43, p
> .05. There was a significant within subjects effect, F(1, 267.91) = 5.10, p =.025,
partial n?= .02, indicating that there was a general decrease of the intention from pre-
to post-evaluation across groups. Among the covariates, fear of breast cancer, t(284) =
2.76, p = .006, B = .24, partial n>= .03 (95% Low CI =.07, 95% High CI = .42), age,
t(284) = 6.26, p <.0001, B = .11, partial n? = .12 (95% Low CI = .08, 95% High CI =
.15), and risk perception, t(284) =2.26, p =.024, B = .37, partial n?> = .02 (95% Low
CI = .05, 95% High CI = .70), significantly increased post-test intention. See Table 4
for descriptive statistics.

The intervention effect was not significant either when the two fit conditions and
the two non-fit conditions were collapsed in two categories (i.e., comparison among fit
condition vs. un-fit condition vs control), F(2, 289) <1, p > .05. There was a general
decrease of the post-intention across groups, F(1, 268.48) = 5.34, p = .022, partial n> =

.02, and significant effects of age, t(286) = 6.26, p <.0001, B = .11, partial n> = .12
15
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(95% Low CI = .08, 95% High CI = .15), fear of breast cancer, t(286) = 2.82, p =.005,
B = .25, partial n? = .03 (95% Low CI = .08, 95% High CI = .42), and risk perception,
t(286) = 2.28, p = .023, B = .37, partial n* = .02 (95% Low CI = .05, 95% High CI =
.70), in increasing the post-test intention. Risk perception was tested as a moderator,
but the analysis did not reach significance.

Discussion

The application of regulatory fit in the area of health communication is
beneficial across various health contexts and outcomes (blind for review). Previous
research has applied those principles to disease detection intending to influence
individuals' intention to engage in regular cancer screenings (Uskul, Keller, &
Oyserman, 2008). However, no previous studies have tested messages designed
according to the assumptions of regulatory fit to influence the intention to not engage
in disease detection.

The present research shows inconsistent results. Study 1 confirmed the
hypothesized effect of the intervention on the intention to seek mammography unless
medically indicated, with a reduction of the intention when a fit between the message
frame and the individual's regulatory focus occurred. However, evidence collected
from Study 1 should be cautiously considered. Longitudinal results from Study 2
demonstrated that this effect was not significant over one month, although a general
decrease of the intention across groups was observed. Further evidence is needed to
confirm our longitudinal results. Still, it seems that the 'just-feels-right' experience
appears to be not enough to convince women to avoid breast cancer screening without
medical indications.

Our results could genuinely reflect the fact that the regulatory fit is not sufficient
to induce a decrease in the women's intention or could be an artefact of the research

itself. Study 1 and Study 2 applied two different ways to evoke a regulatory
16
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orientation. Study 1 primed the individuals' regulatory orientation, whereas Study 2
measured it with a questionnaire. One could argue that the different ways to induce vs.
measure the regulatory orientation could have influenced the persuasiveness of the
message and so its effectiveness. However, researchers of regulatory orientation
suggest that there is no difference between the two procedures (Cesario, Higgins, &
Scholer, 2008). Therefore, we could exclude that the two methods have had a
differential impact on post-test intention.

The relatively low sample size and the recruitment strategies could have
influenced the power of the analyses, the sample composition, and, ultimately, the
significance of the results. However, there is no power concern in Study 2 since the
effect due to the intervention was not significant either when the two fit conditions and
the two non-fit conditions were collapsed in two categories.

Finally, a variable might have moderated the association between intervention
and intention. As Kees (2011) has demonstrated in their research, the individuals'
consideration of future consequences of a particular behaviour has influenced the
effectiveness of framing techniques in predicting risk perceptions, attitudes, and
behavioural intentions regarding health-related advertisements. In our research, the
risk perception was tested as a moderator variable, but the analyses yielded no
significant results.

Fear of breast cancer, age, and risk perception (only in Study 2) were
significantly related to women's intention. The predicting role of age is not surprising
because, approaching the age of 50, women are invited to undertake regular
mammography screening in Ticino. Risk perception and fear of breast cancer are the
most sensitive variables. Breast cancer naturally evokes negative emotions (Consedine,
Magai, Krivoshekova, & Ryzewicz, 2004; Hay, McCaul, & Magnan, 2006; blind for

review; Nekhlyudov, Ross-Degnan, & Fletcher, 2003). Moreover, the benefits of
17
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mammography screening are often overestimation (Chamot & Perneger, 2001;
Domenighetti et al., 2003). Therefore, it is challenging to develop effective health
messages dealing with the downsides of medically not indicated breast cancer
screening based on factual information. As messages based on the principles of
regulatory fit take the motivational orientations of recipients into account, they go
beyond the effectiveness of purely providing information. Here, messages building on
the theory of regulatory fit did not seem to offer a new way to overcome the 'emotional
barrier' generated by the fear of breast cancer. However, study 2 demonstrated a
general 'pedagogical effect' deriving from talking about the topic of breast cancer
screening without evoking boomerang effect (i.e., an increase of intention instead of a
decreasing).

The present research has several limitations. We experienced high dropout rates,
especially in Study 2. The high dropout rates may be related to the topic of breast
cancer itself or the fear associated with it. One could assume that women with a low
level of fear of breast cancer may have decided to do not take part in our research, and
this may have created a selection bias that could affect the generalizability of the
results.

In conclusion, it seems that by framing health messages, conforming to a
promotion or prevention focus, a decreasing of the intention to ask for merely
preventive opportunistic mammography screening is observed, but only immediately
after the exposure to the message. The influence decreases over time, and the messages
lose their predictive effects after one month.

Even though our results did not confirm our hypothesis, they still have
substantial implications for future research. The results demonstrated that fear of breast
cancer and risk perception are the main challenges to face to promote adherence to

evidence-based recommendations on breast cancer screening. Public health must
18
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investigate what factors may increase the effectiveness of health information.
Therefore, according to our evidence, future research may consider understanding how
reducing the impact of negative emotions rather than try to overcome its effect. For
example, Nabi (2016) found that humour in health messages reduces the anxiety
associated with performing cancer screening. Humour may be implemented in health
messages aimed to promote evidence-based breast cancer screening recommendations.
Reducing the number of unnecessary breast cancer screening would thus allow the
prevention of avoidable false positive and false negative diagnoses and unjustified
mental and physical suffering for women. In the long term, this would also enable
policy-makers and health professionals to allocate scarce resources for disease

prevention, detection, and cure in a more effective way.
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Table 1. Demographics of Study 1 and Study 2.
Study 1 Study 2
Promotion Prevention Control Promotion Promotion Prevention Prevention Control
Fit Fit Group Fit Unfit Fit Unfit Group
(N=122) (N =130) (N =108) (N =58) (N =157) (N=174) (N=174) (N =29)
Age (range 30-45): M and (SD) 36.55 38.07 38.37 38.1 38.53 38.31 37.93 37.02
(4.42) (4.57) (4.79) (4.96) 4.7 (4.44) (4.41) (4.99)
Marital Status
Married 73 (59%) 77 (60%) 69 (64%) 36 (62%) 41 (72%) 55 (74%) 53 (72%) 22 (76%)
Single 38 (31%) 38 (30%) 26 (24%) 20 (35%) 12 21%) 14 (19%) 17 (23%) 6(21%)
Divorced/Separated/Widowed 11 (10%) 15 (10%) 13 (12%) 2 (3%) 4 (7%) 5 (7%) 4 (5%) 1 (3%)
Educational Level
Elementary/Junior School 2 (2%) 2 (2%) 3 (3%) 1(2%) - 1 (1%) 4 (5%) -
High School 44 (34%) 56 (46%) 58 (54%) 18 (31%) 24 (43%) 40 (54%) 28 (38%) 8 (28%)
University or Post University Degree 84 (64%) 64 (52%) 47 (43%) 39 (66%) 33 (57%) 33 (45%) 42 (57%) 21 (72%)
Occupation
Employed 102 (84%) 107 (82%) 74 (69%) 48 (83%) 50 (88%) 57 (77%) 67 (91%) 29 (90%)
Homemaker 11 (9%) 14 (11%) 22 (20%) 4 (7%) 3 (5%) 7 (9%) 6 (8%) 1(3%)
Unemployed 8 (6%) 7 (5%) 10 (9%) 4 (7%) 4 (7%) 8 (11%) 1 (1%) 2 (7%)
Student 1 (1%) 2 (2%) 2 (2%) 2 (3%) - 2 (3%) - -
Nationality
Swiss 97 (80%) 101 (78%) 73 (68%) 10 (17%) 15 (26%) 16 (18%) 13 (18%) -
ITtalian 21 (17%) 23 (18%) 26 (24%) 47 (81%) 40 (70%) 53 (71%) 58 (78%) 27 (93%)
Other 4 (3%) 6 (4%) 9 (8%) 1(2%) 2 (4%) 5 (7%) 3 (4%) 4 (7%)
Mother Tongue
Italian 117 (96%) 122 (94%) 94 (87%) 54 (93%) 54 (93%) 68 (92%) 71 (96%) 27 (93%)
Other 5 (4%) 8 (6%) 14 (13%) 4 (7%) 4 (7%) 6 (8%) 3 (4%) 2 (7%)
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1
2
3
4 . .
p Table 2. Study 1 and Study 2 design and materials.
6
7 STUDY 1 STUDY 2
8 PRE-TEST T0 - PRE-TEST
9 Socio-Demo variables Socio-Demo variables
10 Health Status and Healthy Lifestyle Health Status and Healthy Lifestyle
1 Breast Cancer/Mammography Experience and Knowledge of the Ticino Breast Cancer/Mammography Experience and Knowledge of the Italian/Ticino Screening Program
12 Screening Program Fear of Breast Cancer
13 Fear of Breast Cancer Benefit for Mammography
Ego involvement Risk Perception

14 Benefit for Mammography Intention to Ask for breast cancer screening
15 INTERVENTION Regulatory Focus
16 ;
17 PROMOTION FIT PREVENTION FIT CONTROL GROUP INTERVENTION
18 (Promotion Focus (Prevention Focus (No Priming + T1 - Video message 1
19 Priming + Video) Priming + Video) General Health

Leaflet) PROMOTION PROMOTION PREVENTION FIT PREVENTION CONTROL
20 FIT NON-FIT (Prevention focused UN-FIT GROUP
21 ) POST-T_EST (Promotion (Promotion participants (Prevention (half prevention
22 Intention to ask for breast cancer screening focused focused watched a focused half promotion
23 participants participants prevention focused participants focused
24 watched a watched a video) watcher a participants
25 promotion focused prevention promotion focused watched a video

video) focused video) video) without focus
26 reference)
27
28 T2 — Video message 2
29 PROMOTION PROMOTION PREVENTION FIT PREVENTION CONTROL
30 FIT NON-FIT (Prevention focused UN-FIT GROUP
31 (Promotion (Promotion participants (Prevention (half prevention
32 focused focused watched a focused half promotion
33 participants participants prevention focused participants focused
34 watched a watched a video) watcher a participants
35 promotion focused prevention promotion focused watched a video
video) focused video) video) without focus

: ? reference)
38 POST-TEST
39 Intention to ask for breast cancer screening
40
41
42
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Table 3: voice-text of the video messages and control leaflet for Study 1.

STUDY 1

Promotion Fit video-message Prevention Fit video-message

The mammography screening is a method for the early detection of breast cancer. Using x-rays,
mammograms can identify very small tumours generally longer before they are palpable. A mammogram is a
method that is used early, often even without symptoms. In a screening program, experts recommend
mammography from the age of 50. Here in Ticino, women aged 50 and over are invited to voluntarily
undergo mammography every two years at one of the accredited Radiology Centres. For most women
between the ages of 50 and 69, the benefits of screening are higher than the risks. However, nevertheless, it
is essential to be adequately informed to make the best decision about mammography.

To protect their health, women under the age of To avoid adverse effects on their health, women

50, without a medical indication or family history | under the age of 50 without a medical indication

of cancer, are excluded from the program. or family history of cancer are excluded from the
program.

Now I would like to explain the scientific reasoning behind the recommendation to not undergo a
mammogram without a medical reason. Anyway, in case of doubt or symptoms, I suggest to contact your
doctor. So, you are asking why women under the age of 50 are excluded from mammography screening.
Scientific research shows that for women between the ages of 50 and 69 mammography screening is the
most effective method for the early detection of breast cancer and for reducing the mortality rate associated
with it. In contrast, for young women between the ages of 30 and 49, the disadvantages and risks to health
are greater than the benefits. This is mainly due to the fact that women before menopause have a denser
breast tissue.

Given the reasons I have just presented, one Given the reasons I have just presented, to early
should avoid undergoing a mammogram early to | undergo a mammogram can lead to negative
prevent negative consequences. consequences.

For example, mammography could show anomalies that, after additional diagnostic tests, could be proved to
be benign. This type of error is called a false positive. If for women aged between 50 and 69 this risk is
minimal, for young women is higher due to the denser breast tissue. In addition, breast cancer could not be
seen by mammograms because it is too small and therefore the exam may appear normal although cancer is
present. This is a false-negative result. These risks always exist, but they are higher for young women. As all
medical testing, waiting for the outcome of the mammogram can generate a state of anxiety and the
procedure sometimes can be perceived as painful. Radiation exposure also have health consequences.
Although the exposure is minimal, for women under the age of 50 the risk is higher than the benefits of
mammography. Furthermore, screening could lead to over-treatment for tumours that are benign. Over
diagnosis represents approximately 1-10% of diagnosed cancers. This would expose young women to the
negative effects of anti-cancer therapies, without a real need. In the absence of scientific evidence of the
effectiveness of mammographic screening for young women, the inclusion of young women in the program
would entail additional costs for society. These financial resources could be used to prevent other diseases.

Control Leaflet

Healthy eating associated with an active lifestyle is a useful way for disease prevention. An adequate
and balanced diet plan guarantees an optimal supply of nutrients to meet the needs of your body. A
balanced diet also allows receiving substances that play a protective and/or preventive role against
diseases.
This booklet - thought for people of all ages without any particular diseases - explains the scientific
reasoning behind the recommendation to follow a healthy diet even in the absence of particular weight
or health disorders. Anyway, in case of doubts or problems, we suggest contacting your doctor.
‘Man is what he eats.’
We eat several times a day, for a lifetime. With a life expectancy of around 80, this corresponds to
approximately 85.000 meals. Considering that each meal lasts an average of thirty minutes, we spend
at least five years at a table. Adding the meal preparation time, the count quickly rises to ten years or
more. Nutrition is, therefore, a topic that deserves special attention. Balanced meals and a healthy
lifestyle give a fundamental contribution to our daily well-being and efficiency.
«Fast-casual» instead of «fast food.»
‘Fast casual’ means eating healthy and fast, and it is not a contradiction. The ‘snack culture’ is an old
idea. Those who want to have a quick meal, however, must pay attention to its composition: dairy
products, fruit, vegetables, salads, and wholemeal products are the basis for a new, healthy ‘fast-
casual’ menu.
The right fats for every need
The choice of fats must be made according to the intended use. Fats and oils, if heated for a long
time, change with chemical reactions that can create unwanted substances harmful to health. In order
to avoid such reactions, it is advisable to cook with fats that mainly contain saturated fatty acids, which

are more stable at high temperatures.
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For these reasons,‘it i§ re?ommended that young For these reaso‘ns, itis rec‘om.mel'lded that young Eating healthy is easy
women follow the indications for breast cancer women do not ignore the indications related to
screening. breast cancer screening. Food provides the body with both the necessary energy and nutrients that allow it to function correctly.

The diet must, therefore, provide a correct caloric intake and a sufficient amount of nutrients. No food
is so complete that it contains everything the body needs. The basic rule is, therefore, to eat
everything and in a varied way.
Food pyramid

The food pyramid facilitates the quantitative choice between the various food groups. It is a useful tool
for all those who want to have a healthy diet. It provides clear indications on what to eat, how often,
and in what quantity.

How do | interpret it?
A balanced diet requires the foods at the base of the pyramid to be consumed in higher quantities.
Climbing up to the vertex, the quantities of food consumed should be limited. Nothing is forbidden,
every food finds its place in a balanced diet, but the recommended quantities will depend on its
location in the pyramid.

Give food the importance that deserves, eating healthier. Your health and well-being will be better!

Note: in bold are shown the specific parts of the promotion focus and prevention focus versions. The Videos created for Study 1 can be retrieved
from https://youtu.be/mperSG5_9yQ and https://youtu.be/KnhRUnDoSV0. Both videos last 3:28 minutes. The videos created for Study 2 can be
retrieved from https://youtu.be/btM3HrvYDIQ, https://youtu.be/BZPjJFPUQuvw, https://youtu.be/-1XzGpcmzD4, https://youtu.be/jRi8Y-sZvSc. A
translation of the Italian voice has been provided in Table B1 and B2
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Table 4. Descriptive statistics of the pre- and post-test variables with frequencies (% frequencies between brackets) or means (standard deviations

between brackets).

STUDY 1 STUDY 2
Promotion Prevention Control Promotion Promotion Prevention Prevention Control
Fit Fit Group Fit Unfit Fit Unfit Group

PRE-TEST
VARIABLES
General Health Status 3.88 (.77) 3.77 (.87) 3.7 (.87) 3.79 (.79) 3.63 (.67) 3.66 (.76) 3.70 (.77) 3.76 (.69)
Physical Activity 2.45 (1.85) 2.47 (1.69) 2.43 (1.92) 78 (.42) .81 (.39) .76 (.46) 72 (45) .86 (.35)
Smoking Habits 1.86 (4.85) 1.99 (4.99) 3.32(6.42) 3.53(5.4) 3.12 (4.66) 4.93 (5.59) 3.19 (5.15) 7.22(5.4)
Alcohol Consumption 1.92 (2.79) 1.71 (2.27) 1.42 (2.14) 3(2.26) 2.66 (2.15) 3.27 (4.13) 2.67 (3.54) 3.1(4)
Fear of Breast Cancer 3.4 (.85) 3.4 (.81) 34 (1) 3.75 (.95) 3.59 (.91) 3.79 (.95) 3.83(.93) 3.68 (1)
Ego-Involvement 5.9 (1.1) 5.8(1.27) 5.9(1.3) - - - - -
Benefit for 3.9(.62) 3.8 (.62) 4 (.74) 4.1 (.75) 4.12 (.73) 4.16 (.68) 4.16 (.65) 3.94 (.78)
Mammography
Intention to ask for be - - - 3.35(1.33) 3.35(1.29) 3.44 (1.22) 3.31 (1.40) 3.45(1.41)
screening
Diet

No 46 (38%) 49 (37%) 39 (36%) 24 (41%) 30 (53%) 29 (39%) 27 (37%) 13 (45%)

Yes 76 (62%) 81 (62%) 69 (64%) 34 (59%) 27 (47%) 45 (61%) 47 (63%) 16 (55%)
BC Among Relatives

No 117 (96%) 117 (90%) 89 (82%) 52 (90%) 48 (84%) 65 (88%) 67 (90%) 28 (97%)

Yes (Mother) 4 (3%) 8 (6%) 17 (16%) 5 (9%) 6 (11%) 7 (10%) 7 (10%) 1 (3%)

Do not know 1 (1%) 5 (4%) 2 (2%) 1 (1%) 3 (5%) 2 (2%) - -
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1
2
3
4
5 Mammography

No 100 (82%) 100 (77%) 72 (67%) 40 (69%) 38 (67%) 50 (68%) 50 (68%) 23 (79%)
g Yes 22 (18%) 30 (23%) 36 (33%) 18 (31%) 19 (33%) 24 (32%) 24 (32%) 6 (21%)
8 Biopsy
9 No 17 (77%) 27 (90%) 26 (72%) 57 (98%) 55 (97%) 67 (91%) 71 (96%) 29 (100%)
10 Yes 5(23%) 3 (10%) 10 (28%) 1 (2%) 2 (3%) 7 (9%) 3 (4%) -
1 Knowledge of be
12 Screening Program 76 (62%) 69 (53%) 64 (59%) 21 (36%) 23 (40%) 26 (35%) 27 (37%) 7 (24%)
13 No 46 (38%) 61 (47%) 44 (41%) 37 (64%) 34 (60%) 48 (65%) 47 (63%) 22 (76%)
14 Yes
15
16 Knowledge of the age

thresholds for be

17 Screening Program
18 Do not know 16 (35%) 24 (39%) 13 (30%) 21 (36%) 32 (56%) 26 (35%) 27 (37%) 7 (24%)
19 Wrong 22 (48%) 28 (46%) 30 (68%) 29 (50%) 18 (32%) 34 (46%) 37 (50%) 18 (62%)
20 Correct 8 (17%) 9 (15%) 1 (2%) 8 (14%) 7 (12%) 14 (19%) 10 (13%) 14 (14%)
21 POST-TEST
;g VARIABLES
24 Intention to ask forbe ~ 2.20(1.05)  2.26 (1.06) 3.36 (1.33) 3.02 (1.61) 2.89 (1.48) 3.17 (1.48) 3(1.54) 2.78 (1.49)
25 screening
26 Note: bc = breast cancer
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
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Table 5: voice-text of the video messages and control leaflet for Study 2.
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STUDY 2

VIDEO 1

VIDEO 2

For the early detection of breast cancer, experts recommend mammography to women aged 50 and over. Mammography is the most effective medical examination for the early detection of breast cancer. It
consists of an X-ray exposure that allows you to identify even very small tumours before they are palpable or recognizable. Women over the age of 50 are invited to undergo a mammogram every 2 years at
an accredited radiology centre. For women between 50 and 69, the benefits of the exam outweigh the risks. And before the age of 50?

To respect their health, women under 50 are excluded
from the breast cancer screening program. (PROMOTION
FOCUS)

To avoid adverse health effects, women under 50 are
excluded from the breast cancer screening program.
(PREVENTION FOCUS)

It is a medical recommendation: before the age of 50, the risks of the examination are higher than the benefits.

In the absence of proven risk, to take care of your health,
doctors advise not to undergo a mammogram before the
age of 50. (PROMOTION FOCUS)

Mammography is a breast test that allows you to detect even many small tumours. Over 50 years, it is done every two years. Women

In the absence of proven risk, to avoid adverse effects for
your health, doctors advise not to undergo a mammogram
before the age of 50. (PREVENTION FOCUS)

program, except in case of genetic predisposition or family history of breast cancer. What are the reasons for this decision?

The observance of the age threshold determines a
decreasing of the probability of false positives: breast
anomalies that are benign form. (PROMOTION FOCUS)

The risk of false positives in young women is higher because the

It is advised not to make mammograms before the age of
50 in order not to expose themselves to anti-cancer
treatments not recommended as they are often directed to
benign anomalies. (PROMOTION FOCUS)

Breast cancer is much rarer in women under the age of 50.

Excluding younger women from screening allows them to
be protected from unnecessary radiation exposure.
Furthermore, this choice promotes psychological well-
being against stress and anxiety. For these reasons,
mammographic screening involves only women over 50
years. If you are under 50 and want to take care of your
health, we recommend that you respect the age threshold.

(PROMOTION FOCUS)
Conscious prevention it is worth it!

The observance of the age threshold allows avoiding the
negative consequences caused by false positives: breast
abnormalities that are benign form. (PREVENTION
FOCUS)

breast tissue is denser.

It is advisable not to make mammograms before the age of
50 to avoid exposure to non-recommended anti-cancer
treatments as they are often directed to benign anomalies.
(PREVENTION FOCUS)

Excluding younger women from screening allows you to
avoid unnecessary radiation exposure. Furthermore, this
choice avoids psychological discomforts, such as stress and
anxiety. For these reasons, mammographic screening
involves only women over 50 years. If you are under 50 years
old and want to avoid negative consequences for your health,
we recommend that you respect the age threshold.
(PREVENTION FOCUS)

Women under 50 are excluded from the breast cancer screening
program. (CONTROL GROUP)

In the absence of proven risk, doctors advise not to undergo a
mammogram before the age of 50. (CONTROL GROUP)

under the age of 50 are excluded from the breast cancer screening

In young women, false positives are highly likely. False-positive are
breast anomalies that are benign form. (CONTROL GROUP)

The breast cancer screening could lead to an exposition of non-
recommended anti-cancer treatments, as they are often directed to
benign anomalies. (CONTROL GROUP)

Radiation exposure poses health risks. In the case of
mammography, the exposure is minimal, but for women, under the
age of 50, the risk is higher than the benefits.

Furthermore, as any other medical procedure, waiting for the
outcome can generate anxiety and stress. For these reasons,
mammographic screening involves only women over 50 years. If
you are under 50 years old, we recommend that you respect the age

threshold. (CONTROL GROUP)

Note: in bold are shown the specific parts of the promotion focus, prevention focus, and control versions.
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Abstract

Objectives. To prevent overtreatment caused by false positive results and overuse, it is
advisable to reduce the demand for mammography screening without medical
indication among women who are not yet eligible for inclusion in systematic screening
programmes,.. Following the principles of regulatory fit theory, two studies
investigated whether messages explaining the risks and benefits of mammography
screening for those not yet eligible, are perceived as more persuasive when the
elements they highlight match a woman’s goal-pursuit orientation. One’s goal-pursuit
orientation can be promotion focused, oriented towards achieving gains, or prevention
focused, oriented towards avoiding losses. Design. Study 1 was an experimental study
in which women’s goal-pursuit orientation was experimentally induced and then they
were exposed to a matching video message about mammography screening. A control
group received a neutral stimulus. Study 2 introduced a longitudinal component to
Study 1, adding a condition in which the messages did not match with the group’s
goal-pursuit orientation. This time, participants’ natural goal-pursuit orientation was
measured through a validated questionnaire. Participants. 360 women participated in
Study 1 and 292 in Study 2. Participants’ age ranged from 30 to 45 years, and had no
history of breast cancer or known BRCA 1/2 mutation. Results. In Study 1, a match
between participants’ goal-pursuit strategy and message content decreased the
intention to seek mammography without a medical indication. Study 2, however, did
not show such an effect. Fear of breast cancer and risk perception are significantly
related to intention to seek mammography. Conclusions. Public health researchers

should consider reducing the impact of negative emotions (i.e. fear of breast cancer)

and risk perception when promoting adherence to evidence-based breast cancer

screening recommendations.
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Strengths and Limitations of this Study

16 * An experimental study (Study 1) and an experimental study with a longitudinal

18 component (Study 2) were implemented applying principles from the theory of
regulatory fit.

23 * An individual’s goal-pursuit orientation was induced in Study 1 through a priming
25 technique, and measured through a validated questionnaire in Study 2.

* Messages were tailored to create a match (or not) between message content and the
30 individual's goal-pursuit orientation.

32 * Limitations of the studies included dropout rates (Study 2) and selection bias (due

34 to cancer fear).
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Breast cancer is one of the most common forms of cancer in women worldwide
and the principal cause of cancer-related death in the female population,[1]. To
promote early diagnosis, many EU countries have introduced systematic breast cancer
screening programs,[2]. However, the age threshold to start inviting women to
screening is in dispute,[3-5]. The balance between the benefits (i.e., reducing breast
cancer mortality) and the harm associated with mammography (i.e. x-ray exposure,
over diagnosis and false positive results; see,[4-8] is uncertain. Technologies for breast
cancer screening have been constantly evolving, affecting evidence quality and suggested
recommendations,[9]. For these reasons recommended age for starting screening have
varied from 40,[10], to 45,[11,12], to 50 years,[13,14].

There has been a vast amount of research investigating the intentions of women
to adhere to screening guidelines and encouraging women with characteristics that
match with the national guidelines to attend systematic screening,[15-17]. However,
many women below the established age threshold seek and receive mammography
screenings without medical reasons in the U.S.,[18,19], Switzerland,[20,21],
Germany,[22], and The Netherlands,[22]. Studies show that women tend to
overestimate the mortality reduction determined by breast cancer screening,[23,24]
and that they have unrealistic expectations regarding screening as reducing the risk of
breast cancer,[25]. Moreover, social pressure in favour of breast cancer screening may
stimulate a sense of moral obligation to participate,[26,27], even among young
women.

Given the above-mentioned considerations, women under the age threshold for
systematic breast cancer screening may consider the recommendation to avoid
screening as counterintuitive, although scientifically supported, because of social
pressure and the belief that cancer screening can save lives. The present research

aimed to promote adherence to evidence-based recommendations on breast cancer
5
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screening among young women by activating a motivation system, such as regulatory
orientation,[28].
Theory of Regulatory Fit

According to a popular psychological theory proposed by [29], people show one
of two regulatory orientations, which determines how they pursue their goals. They
either show a promotion-focused orientation, meaning they eagerly strive towards the
realization of desired outcomes, or they show a prevention-focused orientation,
emphasizing the prevention of errors and losses and making them safety-driven,
[29,30]. While every individual has a natural tendency to lean more towards one
orientation than the other, thus making it a measurable trait,[31], the regulatory
orientation can also be experimentally induced,[28,29,32].

If individuals adopt a behaviour or processes a message highlighting goal-
pursuit strategies that match their regulatory orientation, they experience a
phenomenon called “regulatory fit”,[28]. For example, if a person with a promotion
orientation reads a message highlighting strategies to achieve gains, a fit condition
occurs. The same applies to someone with a prevention orientation processing a
message emphasizing strategies to avoid losses. Such a fit or match causes an “it just
feels right” perception, increasing the perceived value of the behaviour[33].

Regulatory fit has been consistently found to influence outcomes such as
evaluation, behaviour and behavioural intention,[34]. Some authors [33] showed that
this “it-just-feels-right” experience is also transferred to the context of persuasion, with
positive effect of regulatory fit on the perceived persuasiveness of a message. A study
by [35] in the context of tobacco use prevention among adolescents is in line with this
finding. The effects of regulatory fit have also been extensively studied in the context
of disease prevention and health promotion,[35,36]. In particular, some authors [37]

applied the principles of regulatory fit to inform people about the benefits of regular
6
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cancer screenings. A systematic review,[38] finds that the use of the principle of
regulatory fit has the potential to increase the effectiveness of health communication
across a range of health contexts and outcomes, making it a promising tool for tackling
the problem of unwarranted demand for mammography screening without medical
reason according to the local guidelines.

The purpose of the present research was to test whether health messages
framed to correspond with a woman's regulatory orientation are effective in reducing
the intention to ask for breast cancer screening in non-at risk women under the age of
45, according to the local mammography screening guidelines. The following
hypotheses have been tested:

HP1: a fit between the message frame and the regulatory orientation would lead

to an immediate reduction of the intention to ask for breast cancer screening, in

non-at risk women under the age threshold indicated by the local guidelines.

This hypothesis was tested in experimental Study 1.

HP2: a fit between the message frame and the regulatory orientation would lead

to a reduction of the intention to ask for breast cancer screening, stable over

time. This hypothesis was tested in the longitudinal experimental Study 2.
Study 1
Methods
Participants

An a priori power analysis applying G*Power 3.1.9.2 ,[39] estimated a sample of
249 participants (o= .05, d = .95, n? = 0.05; see,[38]). Participants living in the Italian-
speaking, Swiss canton of Ticino completed an online survey from June to September
2016. The research was repeatedly advertised on the Facebook page of the University.
Exclusion criteria were: a personal history of breast cancer, BRCA mutations,

insufficient fluency in Italian. The survey required women to answer each question
7
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before progressing to the next screen; as such there were no missing data. Participants
received a 10 CHF supermarket voucher for their participation in Study 1. Before

starting the questionnaire, participants completed a written informed consent by

oNOYTULT D WN =

99, ¢

9 clicking on the corresponding button (i.e. “yes, I want to participate”; “no, I do not
want to participate”).

Five hundred women from 30 to 45 years started the survey: 121 (16%)
16 initiated the pre-test questionnaires but dropped out. Nineteen of the women were
18 excluded from the final sample because they did not complete the experimental
manipulation No differences emerged in the pre-test variables between those who
23 filled in only the pre-test (N = 140) and who filled in the entire survey (N = 360).
25 Participants were randomly assigned to prevention fit, promotion fit, and control
condition (see Table 1). No differences were found between the intervention groups

30 and the control group on socio-demographic variables.
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Table 1. Demographics of Study 1 and Study 2.
Study 1 Study 2
Promotion Prevention Control Promotion Promotion Prevention Prevention Control
Fit Fit Group Fit Unfit Fit Unfit Group
(N=122) (N =130) (N =108) (N =58) (N=157) (N=174) (N=174) (N=29)
Age (range 30-45): M and (SD) 36.55 38.07 38.37 38.1 38.53 38.31 37.93 37.02
(4.42) (4.57) (4.79) (4.96) 4.7 (4.44) (4.41) (4.99)
Marital Status
Married 73 (59%) 77 (60%) 69 (64%) 36 (62%) 41 (72%) 55 (74%) 53 (72%) 22 (76%)
Single 38 (31%) 38 (30%) 26 (24%) 20 (35%) 12 21%) 14 (19%) 17 (23%) 6(21%)
Divorced/Separated/Widowed 11 (10%) 15 (10%) 13 (12%) 2 (3%) 4 (7%) 5 (7%) 4 (5%) 1 (3%)
Educational Level
Elementary/Junior School 2 (2%) 2 (2%) 3 (3%) 1(2%) - 1 (1%) 4 (5%) -
High School 44 (34%) 56 (46%) 58 (54%) 18 (31%) 24 (43%) 40 (54%) 28 (38%) 8 (28%)
University or Post University Degree 84 (64%) 64 (52%) 47 (43%) 39 (66%) 33 (57%) 33 (45%) 42 (57%) 21 (72%)
Occupation
Employed 102 (84%) 107 (82%) 74 (69%) 48 (83%) 50 (88%) 57 (77%) 67 (91%) 29 (90%)
Homemaker 11 (9%) 14 (11%) 22 (20%) 4 (7%) 3 (5%) 7 (9%) 6 (8%) 1(3%)
Unemployed 8 (6%) 7 (5%) 10 (9%) 4 (7%) 4 (7%) 8 (11%) 1 (1%) 2 (7%)
Student 1 (1%) 2 (2%) 2 (2%) 2 (3%) - 2 (3%) - -
Nationality
Swiss 97 (80%) 101 (78%) 73 (68%) 10 (17%) 15 (26%) 16 (18%) 13 (18%) -
ITtalian 21 (17%) 23 (18%) 26 (24%) 47 (81%) 40 (70%) 53 (71%) 58 (78%) 27 (93%)
Other 4 (3%) 6 (4%) 9 (8%) 1(2%) 2 (4%) 5 (7%) 3 (4%) 4 (7%)
Mother Tongue
Italian 117 (96%) 122 (94%) 94 (87%) 54 (93%) 54 (93%) 68 (92%) 71 (96%) 27 (93%)
Other 5 (4%) 8 (6%) 14 (13%) 4 (7%) 4 (7%) 6 (8%) 3 (4%) 2 (7%)
9
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Process, Measures and Data Collection
A pre-post-test design with two experimental conditions and a control group

was applied (see Figure 1 for full details).

oNOYTULT D WN =

9 [Insert Figure 1 here]

At pre-test, the survey included measures of health status and health
behaviours, a set of questions on past diagnosis of breast cancer, mammography,
16 biopsy and knowledge of the Ticino screening program. Women were rated on their
18 fear of breast cancer, level of involvement in breast cancer and confidence in the
benefit of mammography (see online supplementary material).
23 Regulatory priming manipulation was induced following,[40] procedure
25 (online supplementary material). Participants were then randomly assigned into a
promotion fit, prevention fit or control condition. In the fit conditions, immediately
30 after priming, the participants watched a video-message highlighting goal-pursuit
32 strategies matching with the primed focus (online supplementary material). The
34 control group received a leaflet without any prompt for the regulatory orientation
(online supplementary material). In a pilot study, 30 women assessed the survey as
39 clear and understandable. The University's Ethical Committee approved Study 1 and
41 Study 2.
Patient and Public Involvement
46 Results from previous studies involving participants from Switzerland
48 informed the present research (see,[21]). Participants were not directly involved in the
design, conduct, recruitment, reporting or dissemination of the study results. An expert
53 panel, composed of two health communication professionals with expertise on
55 regulatory fit theory, evaluated the message contents and the graphical aspects of the
57 videos.

Analytic Strategy
10
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Data were normalized through reverse scoring and logarithmic transformations.
There were no missing data. An ANCOVA tested the main hypothesis (HP1) of the
study. The fit vs. control conditions variable was inserted as independent variable. All
the variables measured at the pre-test were inserted as covariates. Chi-square tests
were conducted to evaluate whether the covariates might interact with the three
experimental conditions in determining the intention to ask for breast cancer screening.
Results

The ANCOVA analysis revealed that women in the two experimental
conditions showed less intention to ask for breast cancer screening compared to the
women in the control condition. Thus, when there is a fit between individual
orientation (i.e., a tendency to promote positive expected outcomes or to prevent
negative outcomes for one’s health) and the given message, then a persuasive effect is
induced. There was no meaningful difference between the two manipulation
conditions. Older women and women with higher levels of fear of breast cancer
showed a greater intention to ask for breast cancer screening than younger ones and
those with lower levels of fear. This evidence supports the assumption that regulatory
orientation represents a motivational system able to overcome the impact of negative
emotions and strengthen an individual’s involvement in decision-making orientation.

Descriptive data and results from the ANCOVA are displayed in Table 2.

11
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Table 2. Descriptive statistics of the pre- and post-test variables with frequencies (% frequencies between brackets) or means (standard deviations

between brackets), and results of the analyses.

STUDY 1 STUDY 2
Promotion Prevention Control Promotion Promotion Prevention Prevention Control
Fit Fit Group Fit Unfit Fit Unfit Group

PRE-TEST
VARIABLES
General Health Status 3.88 (.77) 3.77 (.87) 3.7 (.87) 3.79 (.79) 3.63 (.67) 3.66 (.76) 3.70 (.77) 3.76 (.69)
Physical Activity 2.45 (1.85) 2.47 (1.69) 2.43 (1.92) 78 (.42) .81 (.39) .76 (.46) 72 (45) .86 (.35)
Smoking Habits 1.86 (4.85) 1.99 (4.99) 3.32(6.42) 3.53(5.4) 3.12 (4.66) 4.93 (5.59) 3.19 (5.15) 7.22(5.4)
Alcohol Consumption 1.92 (2.79) 1.71 (2.27) 1.42 (2.14) 3(2.26) 2.66 (2.15) 3.27 (4.13) 2.67 (3.54) 3.1(4)
Fear of Breast Cancer 3.4 (.85) 3.4 (.81) 34 (1) 3.75 (.95) 3.59 (.91) 3.79 (.95) 3.83(.93) 3.68 (1)
Ego-Involvement 5.9 (1.1) 5.8(1.27) 5.9(1.3) - - - - -
Benefit for 3.9(.62) 3.8(.62) 4 (.74) 4.1 (.75) 4.12 (.73) 4.16 (.68) 4.16 (.65) 3.94 (.78)
Mammography
Intention to ask for be - - - 3.35(1.33) 3.35(1.29) 3.44 (1.22) 3.31 (1.40) 3.45(1.41)
screening
Diet

No 46 (38%) 49 (37%) 39 (36%) 24 (41%) 30 (53%) 29 (39%) 27 (37%) 13 (45%)

Yes 76 (62%) 81 (62%) 69 (64%) 34 (59%) 27 (47%) 45 (61%) 47 (63%) 16 (55%)
BC Among Relatives

No 117 (96%) 117 (90%) 89 (82%) 52 (90%) 48 (84%) 65 (88%) 67 (90%) 28 (97%)

Yes (Mother) 4 (3%) 8 (6%) 17 (16%) 5 (9%) 6 (11%) 7 (10%) 7 (10%) 1 (3%)

Do not know 1 (1%) 5 (4%) 2 (2%) 1 (1%) 3 (5%) 2 (2%) - -
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Mammography
No
Yes

Biopsy
No
Yes

Knowledge of BC
Screening Program
No
Yes

Knowledge of the age
thresholds for BC
Screening Program
Do not know
Wrong
Correct

POST-TEST
VARIABLES

Intention to ask for BC
screening

Results from Ancova?
or Repeted Measures
AncovaP

100 (82%) 100 (77%) 72 (67%)
22 (18%) 30 (23%) 36 (33%)
17 (77%) 27 (90%) 26 (72%)
5(23%) 3 (10%) 10 (28%)
76 (62%) 69 (53%) 64 (59%)
46 (38%) 61 (47%) 44 (41%)
16 (35%) 24 (39%) 13 (30%)
22 (48%) 28 (46%) 30 (68%)
8 (17%) 9 (15%) 1 (2%)

220(1.05)  226(1.06)  3.36(1.33)

Fa(2,319)=49.57, p <.0001, %, = .24

Promotion fit vs. Control Condition #(319) = -
8.80, p <.0001, r=.44

Prevention Fit vs. Control Condition #319) = -
8.80, p <.0001, r= .44

Significant covariates

Fear of Breast Cancer: F(1,319)=6.81,p=
.010, partial 72, = .02]

Age: F(1,319) =26.20, p < .0001, partial 72, =
.08

BMJ Open
40 (69%) 38 (67%) 50 (68%) 50 (68%) 23 (79%)
18 (31%) 19 (33%) 24 (32%) 24 (32%) 6 (21%)
57 (98%) 55 (97%) 67 (91%) 71 (96%) 29 (100%)
1 (2%) 2 (3%) 7 (9%) 3 (4%) -
21 (36%) 23 (40%) 26 (35%) 27 (37%) 7 (24%)
37 (64%) 34 (60%) 48 (65%) 47 (63%) 22 (76%)
21 (36%) 32 (56%) 26 (35%) 27 (37%) 7 (24%)
29 (50%) 18 (32%) 34 (46%) 37 (50%) 18 (62%)
8 (14%) 7 (12%) 14 (19%) 10 (13%) 14 (14%)
3.02 (1.61) 2.89 (1.48) 3.17 (1.48) 3(1.54) 2.78 (1.49)

Within subject comparison between pre- and post- intention: F° (1, 267.91) =5.10, p = .025,
partial n?= .02
Between subject comparisons among groups: F® (4, 284) = .43, p > .05

Significant covariates:

Fear of breast cancer: t(284) = 2.76, p = .006, B = .24, partial n?>= .03 (95% Low CI = .07, 95%
High CI = 42)

Age, t1(284) = 6.26, p <.0001, B = .11, partial n? = .12 (95% Low CI = .08, 95% High CI =.15),
Risk perception, t(284) = 2.26, p = .024, B = .37, partial n2 = .02 (95% Low CI = .05, 95% High
CI=.70),

Note: BC = Breast Cancer

13
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Further analyses were conducted to evaluate whether the covariates might interact
with the three experimental conditions in determining the intention to ask for breast
cancer screening. Analyses revealed only one association among the three groups of
women and the past diagnoses of breast cancer among first degree-relatives, y* (2) =
12.98, p =.002. Women in the promotion fit condition had a lower number of breast
cancer diagnoses among first-degree relatives than was expected (z =-1.96), while
women in the control condition had a higher number than expected (z = 2.8). The
subsequent ANCOVA did not find any significant interaction between past diagnosis
of breast cancer among first-degree relatives and the experimental manipulations,
therefore demonstrating that the regulatory fit genuinely influences the intention.
Study 2
Methods
Participants

A priori power analysis estimated a sample size of 312. Recruitment took place
from June to October 2017. The research was advertised through the Facebook page of
the University and by RCSMedia Group, an Italy-based publishing group that uses
participant panels. Inclusion/exclusion criteria were as for Study 1, with the addition
that participants included in Study 1 could not participate in Study 2. Participants
completed a written informed consent as for Study 1, and at the end received a 10
CHF/EU supermarket voucher.

973 women aged from 30 to 45 filled in the pre-test questionnaires (i.e., pre-test
sample). Completed questionnaires (i.e., analytical sample) were returned by 292
women with an attrition rate of 70%. Comparisons between the pre-test sample and the
analytical sample did not yield significant differences. 292 participants were randomly
assigned to five conditions: promotion fit, promotion non-fit, prevention fit, prevention

non-fit, and control condition (see Table 1). This time, women aged 30 to 45 living in
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Ticino and Italy participated. Italian and Ticino-Swiss participants are not only
comparable from a cultural and linguistic point-of-view, but also screening guidelines
in Ticino and Italy are alike, inviting 50 to74-year-olds biennially for mammography
screening. No differences were found among the five groups regarding socio-
demographic variables or other pre-test variables.
Process, Measures and Data Collection

A pre-post-test longitudinal design was applied with four experimental
conditions, two fit conditions (promotion and prevention), two non-fit conditions
(promotion and prevention) and a control group (see Figure 2).

[Insert Figure 2 approx. here]

In the pre-test (T0), participants replied to the same questions as for Study 1
(see online supplemental material). In Study 2, the regulatory focus orientation was
measured with a questionnaire (online supplemental material), rather than induced as
in Study 1, because working with the trait regulatory focus would be more stable than
a primed focus in a longitudinal design. Subsequently, participants were randomly
assigned to the fit or non-fit condition or control group. Participants in the fit
conditions watched two videos (at T1 and T2) emphasizing the fit concerns (online
supplemental material). In the non-fit conditions, participants watched two videos (at
T1 and T2) emphasizing the non-fit concerns (online supplemental material). In the
control group, participants watched two videos (at T1 and T2) treating the topic of
breast cancer prevention, but without any regulatory prompt (online supplemental
material).

A post-test questionnaire evaluated the women's intention to ask for
opportunistic screening (T3). Ten days elapsed between each experimental phase.

Three women from the general population assessed the videos as comprehensible and
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clear. The final survey was tested by fifteen women aged 30 to 45, who assessed it as
clear and comprehensible.
Patient and Public Involvement

As for Study 1.
Analytic Strategy
Data were normalized through reverse scoring and logarithmic transformations. There
were no missing data. A repeated measure ANCOVA tested the main hypothesis
(HP2) of the study. The fit vs. unfit vs. control conditions variable was inserted as
independent variable. All the variables measured at the pre-test were inserted as
covariates.
Results
There was a general significant decrease of the intention from pre- to post-evaluation
across groups, but no significant differences among them, indicating that the scores of
the post-test intention among the five groups were in general the same. Among the
covariates older women, greater fear of breast cancer and greater risk perception were
associated with greater post-test intention compared to the opposite. Table 2 shows
descriptive statistics and results from the analysis.

The intervention effect was not significant either when the two fit conditions and
the two non-fit conditions were collapsed into two categories (i.e., comparison among
fit condition vs. un-fit condition vs. control) as done in Study 1, even though a general
decrease in the post-intention across groups was found as before. Risk perception was
tested as a moderator, but the analysis was not significant.

Discussion

The application of regulatory fit in the area of health communication is

beneficial across various health contexts and outcomes,[38] (Ludolph & Schulz, 2015).

The scientific community recognizes an undoubtable value in studies,[15-17]
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investigating the intentions of women to adhere to breast cancer screening guidelines,
with the aim to encourage them to attend screening, rather than to avoid it. Anyway,
there is a widespread debate on what the age threshold to start inviting women to
screening should be,[3-5]. Possible beneficial effects of screening and the harm
associated with it have to be balanced for informed decision-making. The most recent
European Guidelines,[11] suggest that, in absence of risk conditions, women under the
age of 45 should not receive breast cancer screenings regularly.

No previous studies have tested messages designed according to the assumptions of
regulatory fit to influence the intention to not engage in disease detection screening.
This would challenge the intuitive perception that breast cancer screening leads to a
mortality reduction determined by breast cancer,[23,24] and the unrealistic
expectations regarding screening as reducing the risk of breast cancer,[25].

The present research shows inconsistent results. Study 1 confirmed the
hypothesized effect of the intervention on the intention to seek mammography before
the age of 45, with a reduction of the intention when a fit between the message frame
and the individual's regulatory focus occurred. Longitudinal results from Study 2
demonstrated that this effect was not significant over one month, although a general
decrease of the intention across groups was observed. Even though further evidence is
needed to confirm our results, it still seems that the 'just-feels-right' experience appears
to be insufficient to convince non-at risk women under the age threshold to avoid
systematic breast cancer screening in the long run.

Our results could genuinely reflect the fact that the regulatory fit is not sufficient
to induce a long-term decrease in women's intentions or could be an artefact of the
research itself. Study 1 and Study 2 applied two different ways to evoke a regulatory
orientation. Study 1 primed the individuals' regulatory orientation, whereas Study 2

measured it with a questionnaire to overcome a limitation of Study 1 and explore a
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different aspect of the theory. One could argue that the different ways to induce vs.
measure the regulatory orientation could have influenced the persuasiveness of the
message and so its effectiveness. However, researchers of regulatory orientation
suggest that there is no difference between the two procedures,[32]. Therefore, we
could exclude that the two methods have had a differential impact on post-test
intention. Possible differences in the cultural milieu of Italian-speaking Swiss and
Italian participants might make the population primed to receive or primed to ignore
the intervention. However, to the best of our knowledge there is no study comparing
different cultural environments in the propensity to be primed or not.

The relatively small sample size and the recruitment strategies could have
influenced the power of the analyses, the sample composition and, ultimately, the
significance of the results. However, there is no such concern in Study 2 since the
effect due to the intervention was not significant either when the two fit conditions and
the two non-fit conditions were collapsed into two categories.

Finally, a variable might have moderated the association between intervention
and intention. As [41] demonstrated, individuals' consideration of future consequences
of a particular behaviour influences the effectiveness of framing techniques in
predicting risk perceptions, attitudes and behavioural intentions regarding health-
related advertisements. In our research, the risk perception was tested as a moderator
variable, but the analyses yielded no significant results.

Fear of breast cancer, age, and risk perception (only in Study 2) were
significantly related to women's intentions. The predicting role of age is not surprising
because, approaching the age of 50, women are invited to undertake regular
mammography screening in Ticino and in Italy. Risk perception and fear of breast
cancer are the most sensitive variables. Breast cancer naturally evokes negative

emotions,[21,42-44]. Moreover, the benefits of mammography screening often seem to
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be overestimated,[23,25]. Therefore, it is challenging to develop effective health
messages promoting the adherence to breast cancer screening guidelines for young
women based on factual information. As messages based on the principles of
regulatory fit take the motivational orientations of recipients into account, they go
beyond the effectiveness of purely providing information. Here, messages building on
the theory of regulatory fit did not seem to offer a new way to overcome the 'emotional
barrier' generated by the fear of breast cancer. However, Study 2 demonstrated a
general 'pedagogical effect' deriving from talking about the topic of breast cancer
screening without evoking a boomerang effect (i.e. an increase of intention instead of a
decrease).

The present research has several limitations. We experienced high dropout rates,
especially in Study 2. The high dropout rates may be related to the topic of breast
cancer itself or the fear associated with it. One could assume that women with a low
level of fear of breast cancer may have decided not to take part in our research, and
this may have created a selection bias that could affect the generalizability of the
results. A second limitation concerns the fact that we measured the intention to ask for
breast cancer screening, not the actual behaviour. Although according to many theories
in the field of health promotion (e.g. Health Belief Model), the intention is a valid
predictor of the actual behaviour, it would be beneficial if future research followed
women until the moment they actually have a mammography.

In conclusion, it seems that by framing health messages that conform to a
promotion or prevention focus, a decrease in the intention to ask for merely preventive
opportunistic mammography screening is observed; but this takes place only
immediately after message exposure. The influence decreases over time, and the
messages lose their predictive effects after one month. This may be because breast

cancer fear/opinions are very deeply ingrained in women and one/two messages cannot
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change that. Accordingly, possibly results from Study 1 are valid, but repeated
exposure to more than one regulatory fit message is needed to change viewpoints in
the long term.

Even though our results only partially confirmed our hypothesis, there are
substantial implications for future research. The results demonstrate that fear of breast
cancer and risk perception are the main challenges to face in order to promote
adherence to evidence-based recommendations on breast cancer screening. Public
health researchers must investigate what factors may increase the effectiveness of
health information. According to our evidence, future research may consider
understanding how to reduce the impact of negative emotions rather than try to
overcome their effect. For example, a research [45] found that humour in health
messages reduces the anxiety associated with performing cancer screening. Humour
may be implemented in health messages aimed to promote evidence-based breast
cancer screening recommendations. Reducing the number of unnecessary breast cancer
screenings would thus allow the prevention of avoidable false positive and false
negative diagnoses and unjustifiable mental and physical suffering for women. In the
long term, this would also enable policy-makers and health professionals to allocate
scarce resources for disease prevention, detection and treatment in a more effective

way.
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Figure 1. Flowchart of the Study 1.

Figure 2. Flowchart of the Study 2.
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Study 1

Pre-test measures

Health Status and Healthy Lifestyle. Questions measured overall health status as perceived by the
participants on a 5-point Likert scale and healthy lifestyle behaviours (i.e., diet, physical activity,
smoking habits, alcohol consumption; see,[1].

Breast Cancer/Mammography Experience and Knowledge of the Ticino screening program.
Participants replied to a set of questions on: past diagnosis of breast cancer among first-grade
relatives,[2], if they had a mammography in the past, if doctor recommended the mammography, if
they had a breast biopsy, if they know the breast cancer screening program in Ticino, and its age
thresholds.

Fear of Breast Cancer. Four of the original 8 items of the Fear of Breast Cancer scale,[3,4] were
administered. Items asked participants to rate their emotional reaction about breast cancer saying
how much they agreed with the statements ‘When I think about breast cancer, | feel nervous (or: |
get upset, I get jittery, I feel anxious)’. Participants replied on a 5-point Likert scale from 1
(strongly disagree) to 5 (strongly agree). Data from the present sample show that internal
consistency was good, Cronbach’s o. = .88, rs > .73, as well as the factor structure, ¥ (1) = 2.04, p =
.15, CFl = .99, RMSEA = .05.

Ego-involvement. The Personal Involvement Inventory,[5] were administered measuring
participants’ involvement in breast cancer screening through affective and cognitive adjectives
because previous research has found that . The scale was administered as a 7-digit semantic
differential (e.g., important/unimportant, relevant/irrelevant or worthless/valuable). The original
item ‘of concern to me/of not concern to me” was deleted based on results of a previous study,[4].
Data from the present sample show that internal consistency was good, Cronbach’s a = .91, rs > .71,
as well as and the factor structure, ¥* (5) = 11.34, p = .04, CFI = .99, RMSEA = .06.

Perceived benefits of mammography screening. The perceived benefit of mammography

screening was measured by four items,[6]: ‘Having a mammogram will help me find breast lumps
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early’; ‘If I find a lump early through a mammogram, my treatment for breast cancer may not be as
bad’; ‘Having a mammogram is the best way for me to find a very small breast lump’; ‘Having a
mammogram will decrease my chance of dying from breast cancer’. Participants replied on a 5-
point Likert-scale from 1 (strongly disagree) to 5 (strongly agree). Data from the present sample
show that internal consistency was modest, Cronbach’s a. = .75, rs > .49 and the factor structure was

good, ¥? (1) = .51, p = .47, CFl = 1, RMSEA = .00.

Experimental manipulation

Regulatory Focus Priming Procedure. Prevention induced participants were asked to list two of
their current obligations and then write down five actions they could take to avoid failure in
fulfilling them,[7]. Promotion induced participants were asked to list two aspirations and write
down five actions they could take to ensure their accomplishment,[7].

Video Messages. Participants in the promotion fit condition watched a video message emphasizing
promotion concerns (i.e., they should adhere to evidence-based recommendations on
mammography screening for safety and health protection reasons). Participants in the prevention fit
condition watched a video emphasizing prevention concerns (i.e., they should not abstain from
following the evidence-based recommendations on mammaography screening to avoid negative/side
effects). Participants in the control group did not receive any priming and read a general health
leaflet. See Supplemental Table 1 for details of the voice-text of the two video messages and the

control leaflet.
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Supplemental Table 1. Voice-text of the video messages and control leaflet of the Study 1.

STUDY 1

Promotion video-message Prevention video-message

Control Leaflet

4 )

The mammography screening is a methodfor the early detecionof breast cancer. Usingx-rays,
mammaograms can identify very small tumours generally longer before theyare palpahle.
Mammograms is a method that is usedearly, often even without symptoms. In a screening
program, experts recommendmammeo graphy from the age of 30. Here in Ticino, women aged 30
and over are invited to voluntanly underzo mammography every twoyears at one of the accredited
Radiology Cenfres. Formost women between the ages of 30 and 69, the benefits of screeningare
greaterthantherizks, butneverthelessit is importantto be properly informed to make the best
decision aboutmammographsy.

J/

~

To protect their health, women under the To avoid adverse effects on their health,

age of 50, without a medical indication or women under the age of 50 without a medical

family history of cancer, are excluded indication or family history of cancer are

L from the program. excluded from the program. y

(/- Now [ would like to explain the scienfific reasomng behindthe recommendationto not underzoa —\\
mammogram without amedical reason. Armyrway, in case of doubt or symptoms, [ suggest to contact
vour doctor. So. youare askingwhy womenunder the age of 50 are excluded from mammography
screening. Scientific researchshows thatfor women betweenthe ages of 30 and 69 mammography
screening is themost effectivemethod for the early detection of breastcancer and forreducing the
mortality rate assodatedwith it. In contrast for youns women betweentheages of 30 and 49, the
disadvantazes andnsks to healthare greater thanthe benefits. Thisis mainly due to thefact that

\ women before menopause have a denser breasttissue. /

-~

-
Given the reasonsIhave just presented, . )
. ‘I, P ’ Given the reasonsIhave just presented, to

one should avoid undergoinga

, early undergo a mammogram can lead to
mammogram early to prevent negative .
negative consequences.
CONSequences.

\. A

ﬂor example, mammography could show anomalies that after additional diagnostic tests, couldb\

proved to bebemgn This type of erroris called a false posifive. ffor women aged between 30
and 69 this riskis minimal, for young womenis higher due to the denser breasttissue. In addifion,
breast cancer could not be seenby mammograms becauseitis too small and therefore the exam
may appearnormal althoush canceris present This is afalse-negafive result. Thesensks always
exist, but they are higher for youns women. As all medical testing waiting for the outcome of the
mamimo gram can generate a state of anwiety andthe procedure somefimes canbe perceivedas
painful. Radiation exposure alsohave healthconsequences. Althoughthe exposureis minimal, for
women under the age of 530 the riskis higher thanthe benefits of mammo graphy. Furthermore,
screening could leadto over-treatment for tumours thatare benign Over diagnosisrepresents
approxmately 1-10% of diagnosed cancers. Thiswould expose young womento thenegative
effects of anfi-cancer therapies, without a real need. In the absence of scientific evidence of the

effectiveness of mammographic screemng for young women, the inclusion of young women in the

ongramwould ental additional costsfor sodety. These financial resources could be usedto /
A
For these reasons, it is recommended that

preventother diseases.
4 i w
For these reasons, it is recommended that
young women do not ignore the indications

voung women follow the indications for

-

breast cancer screening, related to breast cancer screening,

Healthy eating associatedwith an active lifestyle is 2 useful way for disease prevertion An adequate
and balanced diet plan guarantees an optimal supply of nutrients to meet the needs of yourbody. A
balanced diet alsoallows toreceive substances thatplay a protective and/or preventiverole against
diseases.
This booklet - thoushtfor people of all ages without any particular diseases - explains the scientific
reasoning behind the recommendation to follow a healthy dietevenin the absence of particular
weight orhealth disorders. Armyrway. in case of doubts or problems, we suggestto contact your
doctor.

‘Manis what he eats.”
We eat several times a day, for a lifetime. With alife expectancyaround 80, this corresponds to
apprommately 85.000 meals. Consideringthateach meallasts an average of thirtyminutes, we spend
atleastfive years at a table. Addingthemeal preparationtime, the count easily risesto tenyears or
more. Nutritionis therefore a topic that deserves special attention. Balancedmeals anda healtiry
lifestyle give a fundamental conibufionto our daily well-being and efficiency.

«Fast casualw instead of «fastfoods
‘Fast casual’ means eating healtlyy andfastandit is not a contradiction The *snack culture’ is an old
idea. Thosewho wantto have a quick meal, however, must pay atterionto its composition: dairy
products, fruit, vegetables, salads andwhole meal products are the basis for a new, healthy ‘fast
casual’ menu.

The right fats for everyneed

The choice of fatsmust be made according tothe intendeduse Fatsand oils, ifheated foralong
time, changewith chemical reactions that can create wnwante d substance shammful to hedth In order
to aveid suchreactions, it is advisable to cook with fats that mainly contain sahwatedfatty acids,
which are more stable at high temperatwes.

Eating healthvis easy
Food provides thebodywith both the necessary energy and mutrients that allow it to function
propetly. The dietmust therefore provide a correct caloric intake anda sufficient amount of
nutrients. No food is so complete thatit contains everything the bodyneeds. Thebasic mle is
therefore to eateverything andin a varied way.

Food pyramid
Thefood pyramid facilitates the quantitative choice between the variousfood groups. Itis auseful
toolfor all those who want to have a healthry diet. It provides clearindications onwhat to eat, how
often, and in what quantity.

How doLinterpretit?
A balanced diet requires the foods at the base of the pyramid be consumed in greater quantities.
Climbing up to the vertex, the quantifies of food consumed should be limited. Nothingis forbidden,
every food findsits place in a balanced diet, buttherecommended quanfities will depend onits
location in the pyramid.

Give food the importance that deserves, eating healthier. Yourhealthandwell-being will be better!
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Note: grey rounded rectangles show the common parts of promotion and prevention video-messages; orange rounded rectangles show the
promotion video-message specific parts (text in bold); blue rounded rectangles show the prevention video-message specific parts (text in bold);
the green rounded rectangle shows the content of the control leaflet. The Videos created for Study 1 can be retrieved from
https://youtu.be/mperSG5_9yQ and https://youtu.be/KnhRUNDoSVO. Both videos last 3:28 minutes. The videos created for Study 2 can be
retrieved from https://youtu.be/btM3HrvYDIQ, https://youtu.be/BZPjFPUQuvw, https://youtu.be/-IXz2GpecmzD4, https://youtu.be/jRi8Y-sZvSc.
A translation of the Italian voice-over has been provided in this Table.
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Post-test Measures

Intention to ask for breast cancer screening. Intention was measured by the question “I am

oNOYTULT D WN =

evaluating the idea to have a mammography screening for breast cancer in the next 2-3 years”,[8].
10 Two further questions were added: “I have the intention to have a mammography screening for

12 breast cancer in the next 2-3 years” and “I will take an appointment for a mammography screening
for breast cancer in the next 2-3 years”. Participants replied on a 5-point scale from 1 (definitely
17 yes) to 5 (definitely not). Data from the present sample show that internal consistency was good,

19 Cronbach’s o = .97, rs > .94,
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Study 2

Measures
Pre-test Measures
Pre-test covariates were measured as for study 1. Intention to ask for breast cancer screening was

asked during the pre-test with the three items applied in Study 1.

Experimental manipulation
Trait Regulatory Orientation. The Regulatory Focus Questionnaire,[9] was applied in the pre-test
phase. The questions asked how frequently several specific events occur in the participant's life. Six
questions capture the promotion focus, and the other five the prevention focus. Participants replied
on a 5-point scale from 1 (never) to 5 (very often). The scores for promotion and prevention scales
were calculated averaging the answers on given items: data show good internal consistency for both
promotion, o = .66, rs > .33, and prevention, a = .74, rs > .47. The individual's chronic orientation
was calculated following the original procedure,[9].
Video Messages. Six video-messages were developed for the present study:

e Two video-messages emphasising prevention concerns;

e Two video-messages emphasising promotion concerns;

e Two video-messages without any prompt to regulatory orientation.

Supplemental Table 2 shows the content of the voice-text of the six video-messages.

Post-test Measures

Intention to ask for breast cancer screening. As for Study 1.
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1
2 Supplemental Table 2: voice-text of the video messages for Study 2.
3 STUDY 2
4 Promotion video-messages Prevention video-messages Control video-messages
5 -
6 For the early detection of breastcancer, expertsrecommend mammographyto women aged 50 and over. Mammographyis the mosteffective medical examination for the early detection of breast cancer. It
7 consists of an X-ray exposure thatallows you toidentify even very small tumors, before they are palpable orrecognizable. Womenover theage of 50 are invited to undergo a mammo gram every 2 yvears at an
accreditedradiology cemnter. Forwomen between 30 and 69, the benefits of the exam outweighthe risks. Andbefore theage of 307
8
9 ™
To respect their health, women under 50 are excluded from To avoid adverse health effects, women under 50 are Women under 50 are excluded from the breast cancer
1 O the breast cancer screening program. excluded from the breast cancer screening program. screening program.
N D if REVENTION FOCUS) (CONTROL GROUP)
11 (PROMOTION FOCTUS) (P
vy
12
13 [ It is a medical recommendation: before the age of 30, the risks of the examination are greater than the benefits. ]
14
s - - A ™
1 5 In the absence of proven risk, to take care of your health, In the absence of proven risk, toavoid adverse effects for In the ab £ ik doct driset "
doctors advise to not undergo a mammogram before the age vour health, doctors advise to not undergo a mammogram e absence of proven risk, doctors adrise to no
b undergo a mammogram before the age of 50.
16 —_ of 50. efore the age of 50. (CONTROL GROUP)
17 o (PROMOTION FOCUS) (PREVENTION FOCUS) y g
A
0 ’ )
18 Q Mammographyis a breast testthat allows vouto detect evenmany small tumours. Over 30 vears. it is done every two vears. Women under the age of 30 are excluded from the breastcancer sereening program.
19 = exceptin case of genetic predisposition or family history of breast cancer. Whatare the reasons for this dedsion?
\ A
20
~
21 The observance of the age threshold determines a decreasing The obzervance of the age threshold allows avoiding the In v fal it hishlv likeh. Fal
of the probability of false positives: breast anomalies that are negative consequences caused by false positives: breast ).D.lmg women, 1a sepus.l ves are highl ‘ . talse
22 . i . - positive are breast anomalies that are benign form.
benign form. abnormalities that are benign form. (CONTROL GROUP)
ROMOTION FOCUS) (PREVENTION FOCUS) N
23 ®

The risk of false positivesin young women is higher, because the breast tissueis denser.

24 [

S

It is advised not to make mammograms before the age of 50 in It is advisable not to make mammograms before the age of The breast cancer screening could lead to an exposition of
27 order not to expose themselves to anti-cancer treatments not 50 to avoid exposure to non-recommended anti-cancer non-recommended anti-cancer treatments, as they are
28 recommended as they are often directed to benign anomalies. treatments as they are often directed to benign anomalies. often directed to benign anomalies. .
29 (PROMOTION FOCUS) (PREVENTION FOCUS) (CONTROL GROUP)
30 [ In fact, breastcanceris much rarer in women under the age of 50. ]
e
31 —
ine v i - Radiation exposure poses health risks. In the case of
2 L . Excluding younger women from screening allows you to xp P sk

3 E:;‘tl::t:ldgf}r::li:;‘::: :;lnf_rru::i::ir;;e:lmiﬁiws them to be avoid unnecessary radiation exposure. Furthermore, this mammography, the EXPOSUE LS Minim al,but for women
33 Ls . L ) posure. . choice avoids psychological discomforts such as stress under the age of 50 the risk ishigherthan the benefits.
34 — Fur.the:n:“e’ﬂ“; chu.lc;_p;um:;les psy chuluglcnlwell—he;;lg. and anxiety. For these reasons, mammographic Furthermore, as any other medical procedure, waiting for

o agamnsts r.essnl.n :m:lle Y- For ESE;EI_S uns,l];:l._mm ograpiie screening involves only women over 50 years. If you are the outcome can generate anxiety and stress.For these
35 [aa] scr;en;(l)g u:;'u \'est Tli‘ llviu-men u\'rer_‘ ;le“l‘:lll you are under 50 years old and want to avoid negative reasons, mammographic screening involves only women
36 g under Tﬂlwm_ o take “g o }01:1:' e; ld, we consequences for your health, we recommend that you over 50 years.If you are under 50 years old, we

N gg’:\‘:g_}lo\l“}:‘g‘é{::)wﬂ e agethreshold. respect the age threshold. recommend that you respect the age threshold.
37 ) ) (PREVENTION FOCUS) (CONTROL GROUF)
38

A conscious prevention, it's worthit!

39 [ - )
40 Note: grey rounded rectangles show the common parts of the video-messages; the orange rounded rectangles show the promotion video-message specific parts (text in bold); the blue rounded
41 rectangles show the prevention video-message specific parts (text in bold); the green rounded rectangle shows the content of the control leaflet.
42
4 . . . . . .
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collection
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Bias 9 Describe any efforts to address potential sources of bias #8-10; #10-12
Study size 10 | Explain how the study size was arrived at #7; #11
Quantitative variables 11 | Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and #8-9; #12
why
Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding #9; #12
(b) Describe any methods used to examine subgroups and interactions #9-11; #12
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(d) If applicable, describe analytical methods taking account of sampling strategy

Not applicable
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Not applicable

Results
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confirmed eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage #7; #10-11
(c) Consider use of a flow diagram #8
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential #7; #12
confounders
(b) Indicate number of participants with missing data for each variable of interest #9; #12
Outcome data 15* | Report numbers of outcome events or summary measures #9-12
Main results 16 | (o) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence #9-12
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized Not applicable
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period Not applicable
Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses Not applicable
Discussion
Key results 18 | Summarise key results with reference to study objectives #12-16
Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and #15
magnitude of any potential bias
Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from #12-16
similar studies, and other relevant evidence
Generalisability 21 | Discuss the generalisability (external validity) of the study results #12-16
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which the present article is based
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Abstract

Objectives. To reduce overtreatment caused by overuse of screening, it is advisable to
reduce the demand for mammography screening outside the recommended guidelines
among women who are not yet eligible for inclusion in systematic screening
programmes. According to principles of regulatory fit theory, people make decisions
motivated by either orientation to achieving and maximizing gains or avoiding losses.
A study developed in two phases investigated whether video messages, explaining the
risks and benefits of mammography screening for those not yet eligible, are perceived
as persuasive. Design. Phase 1 was an experimental study in which women’s
motivation orientation was experimentally induced and then they were exposed to a
matching video message about mammography screening. A control group received a
neutral stimulus. Phase 2 introduced a longitudinal component to Study 1, adding a
condition in which the messages did not match with the group’s motivation
orientation. Participants’ natural motivation orientation was measured through a
validated questionnaire. Participants. 360 women participated in Phase 1 and other
292 in Phase 2. Participants’ age ranged from 30 to 45 years, and had no history of
breast cancer or known BRCA 1/2 mutation. Results. In Phase 1, a match between
participants’ motivation orientation and message content decreased the intention to
seek mammography screening outside the recommended guidelines. Phase 2, however,
did not show such an effect. Fear of breast cancer and risk perception were
significantly related to intention to seek mammography screening. Conclusions.

Public health researchers should consider reducing the impact of negative emotions

(i.e. fear of breast cancer) and risk perception when promoting adherence to

evidence-based breast cancer screening recommendations.
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Strengths and Limitations of this Study

16 * An experimental study (Phase 1) and an experimental study with a longitudinal

18 component (Phase 2) were implemented applying principles from the theory of
regulatory fit.

23 * An individual’s goal-pursuit orientation was induced in Phase 1 through a priming
25 technique, and measured through a validated questionnaire in Phase 2.

* Messages were tailored to create a match (or not) between message content and the
30 individual's goal-pursuit orientation.

32 * Limitations of the studies included dropout rates (Phase 2) and selection bias (due

34 to cancer fear).
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Breast cancer is one of the most common forms of cancer in women worldwide
and the principal cause of cancer-related death in the female population,[1]. To
promote early diagnosis, many EU countries have introduced systematic breast cancer
screening programs,[2]. However, the age threshold to start inviting women to
screening is in dispute,[3-5]. The balance between the benefits (i.e., reducing breast
cancer mortality) and the harm associated with mammography (i.e. x-ray exposure,
over diagnosis and false positive results; see,[4-8]) is uncertain. Technologies for breast
cancer screening have been constantly evolving, affecting evidence quality and suggested
recommendations,[9]. For these reasons recommended age for starting screening have
varied from 40,[10], to 45,[11,12], to 50 years,[13,14].

In the last years, there has been a vast amount of research on screen intention,
including barriers, enablers, and how to get women with characteristics matching with
the recommended guidelines to adhere to the screening programs,[see 15-17]. There
was also a progressive shift from persuading women to undergo screening to
increasing their informed decision making[18]. Targeted information programs and
invitation materials encouraging women to learn about the screening procedures
increased levels of knowledge and supported decision-making about their
participation,[19,20]. Web-based dynamic decision aids, including pros, cons,
controversies, and overdiagnosis-overtreatment issues, have been found to improve the
quality of information without reducing the screening participation rate,[21].

Other research tested communication programs intending to inform women
approaching 70 years of age about the benefits and harms of continuing
screening,[22,23]. Similarly, non high-risk women below the recommended age
threshold seek and receive mammography screenings outside the suggested guidelines
in the U.S.,[24,25], Switzerland,[26,27], Germany,[28], and The Netherlands,[29].

Studies show that women tend to overestimate the mortality reduction determined by
5
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breast cancer screening,[30,31] and that they have unrealistic expectations regarding
screening as reducing the risk of breast cancer,[32]. Moreover, social pressure in
favour of breast cancer screening may stimulate a sense of moral obligation to
participate,[33,34], even among young women.

Given the above-mentioned considerations, women under the age threshold for
systematic breast cancer screening may consider the recommendation to avoid
screening as counterintuitive, although scientifically supported, because of social
pressure and the belief that cancer screening can save lives. The present research
aimed to promote adherence to evidence-based recommendations on breast cancer
screening among young women by activating a motivation system, such as regulatory
orientation,[35].

Theory of Regulatory Fit

According to a popular psychological theory proposed by [36], people show one
of two regulatory orientations, which determines how they pursue their goals. They
either show a promotion-focused orientation, meaning they eagerly strive towards the
realization of desired outcomes, or they show a prevention-focused orientation,
emphasizing the prevention of errors and losses and making them safety-driven,
[36,37]. While every individual has a natural tendency to lean more towards one
orientation than the other, thus making it a measurable trait,[38], the regulatory
orientation can also be experimentally induced,[35,36,39].

If individuals adopt a behaviour or processes a message highlighting goal-
pursuit strategies that match their regulatory orientation, they experience a
phenomenon called “regulatory fit”,[35]. For example, if a person with a promotion
orientation reads a message highlighting strategies to achieve gains, a fit condition

occurs. The same applies to someone with a prevention orientation processing a
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message emphasizing strategies to avoid losses. Such a fit or match causes an “it just
feels right” perception, increasing the perceived value of the behaviour[40].

The application of regulatory fit in the area of health communication is
beneficial across various health contexts and outcomes,[41]. Regulatory fit has been
consistently found to influence outcomes such as evaluation, behaviour and
behavioural intention,[42]. Some authors [40] showed that this “it-just-feels-right”
experience is also transferred to the context of persuasion, with positive effect of
regulatory fit on the perceived persuasiveness of a message. A study by [43] in the
context of tobacco use prevention among adolescents is in line with this finding. The
effects of regulatory fit have also been extensively studied in the context of disease
prevention and health promotion,[44,45]. In particular, some authors [43] applied the
principles of regulatory fit to inform people about the benefits of regular cancer
screenings. A systematic review,[41] finds that the use of the principle of regulatory fit
has the potential to increase the effectiveness of health communication across a range
of health contexts and outcomes, making it a promising tool for tackling the problem
of unwarranted demand for mammography screening outside the recommended
guidelines.

No previous studies have tested messages designed according to the assumptions
of regulatory fit to influence the intention to nof engage in disease detection screening.
This would challenge the intuitive perception that breast cancer screening leads to a
mortality reduction determined by breast cancer,[30,31] and the unrealistic
expectations regarding screening as reducing the risk of breast cancer,[32]. The
purpose of the present research was to test whether health messages framed to
correspond with a woman's regulatory orientation are effective in reducing the

intention to ask for breast cancer screening in non high-risk women under the age of
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45, according to the local mammography screening guidelines. The following
hypotheses have been tested:

HP1: a fit between the message frame and the regulatory orientation would lead

oNOYTULT D WN =

9 to an immediate reduction of the intention to ask for breast cancer screening, in
non-high-risk women under the age threshold indicated by the local guidelines.
HP2: a fit between the message frame and the regulatory orientation would lead
16 to a reduction of the intention to ask for breast cancer screening, stable over

18 time.

To this end, a study has been developed organized in two distinct phases: Phase 1 was
23 an experimental study testing HP1, while Phase 2 added a longitudinal component and

25 tested HP2.

30 Methods

32 Participants

34 Phase 1

An a priori power analysis applying G*Power 3.1.9.2 ,[46] estimated a sample of
39 249 participants (o= .05, d = .95, n? = 0.05; see,[41]). Participants living in the Italian-
41 speaking, Swiss canton of Ticino completed an online survey from June to September
2016. The research was repeatedly advertised on the Facebook page of the University.
46 Exclusion criteria were: a personal history of breast cancer, BRCA mutations,

48 insufficient fluency in Italian. The survey required women to answer each question
before progressing to the next screen; as such there were no missing data. Participants
53 received a 10 CHF supermarket voucher for their participation in Phase 1. Before

55 starting the questionnaire, participants completed a written informed consent by

7 clicking on the corresponding button (i.e. “yes, I want to participate”; “no, I do not

want to participate”).
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Five hundred women from 30 to 45 years started the survey: 121 (16%)
initiated the pre-test questionnaires but dropped out. Nineteen of the women were
excluded from the final sample because they did not complete the experimental
manipulation No differences emerged in the pre-test variables between those who
filled in only the pre-test (N = 140) and who filled in the entire survey (N = 360).
Participants were randomly assigned to prevention fit, promotion fit, and control
condition (see Table 1). No differences were found between the intervention groups

and the control group on socio-demographic variables.
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Table 1. Demographics of Phase 1 and Phase 2.

BMJ Open

Phase 1 Phase 2
Promotion Prevention Control Promotion Promotion Prevention Prevention Control
Fit Fit Group Fit Non-fit Fit Non-fit Group
(N=122) (N =130) (N =108) (N =58) (N=157) (N=174) (N=174) (N=29)
Age (range 30-45): M and (SD) 36.55 38.07 38.37 38.1 38.53 38.31 37.93 37.02
(4.42) (4.57) (4.79) (4.96) 4.7 (4.44) (4.41) (4.99)
Marital Status
Married 73 (59%) 77 (60%) 69 (64%) 36 (62%) 41 (72%) 55 (74%) 53 (72%) 22 (76%)
Single 38 (31%) 38 (30%) 26 (24%) 20 (35%) 12 (21%) 14 (19%) 17 (23%) 6(21%)
Divorced/Separated/Widowed 11 (10%) 15 (10%) 13 (12%) 2 (3%) 4 (7%) 5 (7%) 4 (5%) 1 (3%)
Educational Level
Elementary/Junior School 2 (2%) 2 (2%) 3 (3%) 1(2%) - 1 (1%) 4 (5%) -
High School 44 (34%) 56 (46%) 58 (54%) 18 (31%) 24 (43%) 40 (54%) 28 (38%) 8 (28%)
University or Post University Degree 84 (64%) 64 (52%) 47 (43%) 39 (66%) 33 (57%) 33 (45%) 42 (57%) 21 (72%)
Occupation
Employed 102 (84%) 107 (82%) 74 (69%) 48 (83%) 50 (88%) 57 (77%) 67 (91%) 29 (90%)
Homemaker 11 (9%) 14 (11%) 22 (20%) 4 (7%) 3 (5%) 7 (9%) 6 (8%) 1(3%)
Unemployed 8 (6%) 7 (5%) 10 (9%) 4 (7%) 4 (7%) 8 (11%) 1 (1%) 2 (7%)
Student 1 (1%) 2 (2%) 2 (2%) 2 (3%) - 2 (3%) - -
Nationality
Swiss 97 (80%) 101 (78%) 73 (68%) 10 (17%) 15 (26%) 16 (18%) 13 (18%) -
ITtalian 21 (17%) 23 (18%) 26 (24%) 47 (81%) 40 (70%) 53 (71%) 58 (78%) 27 (93%)
Other 4 (3%) 6 (4%) 9 (8%) 1(2%) 2 (4%) 5 (7%) 3 (4%) 4 (7%)
Mother Tongue
Italian 117 (96%) 122 (94%) 94 (87%) 54 (93%) 54 (93%) 68 (92%) 71 (96%) 27 (93%)
Other 5 (4%) 8 (6%) 14 (13%) 4 (7%) 4 (7%) 6 (8%) 3 (4%) 2 (7%)
10

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open Page 12 of 43

Phase 2

A priori power analysis estimated a sample size of 312. Recruitment took place
from June to October 2017. The research was advertised through the Facebook page of
the University and by RCSMedia Group, an Italy-based publishing group that uses
participant panels. Inclusion/exclusion criteria were as for Phase 1, with the addition
that participants included in Phase 1 could not participate in Phase 2. Participants
completed a written informed consent as for Phase 1, and at the end received a 10
CHF/EU supermarket voucher.

973 women aged from 30 to 45 filled in the pre-test questionnaires (i.e., pre-test
sample). Completed questionnaires (i.e., analytical sample) were returned by 292
women with an attrition rate of 70%. Comparisons between the pre-test sample and the
analytical sample did not yield significant differences. 292 women participated in the
research (see Table 1). This time, women aged 30 to 45 living in Ticino and Italy
participated. Italian and Ticino-Swiss participants are not only comparable from a
cultural and linguistic point-of-view, but also screening guidelines in Ticino and Italy
are alike, inviting 50 to74-year-olds biennially for mammography screening. No
differences were found among the five groups regarding socio-demographic variables

or other pre-test variables.

Process, Measures and Data Collection
Phase 1
A pre-post-test design with two experimental conditions and a control group
was applied (see Figure 1 for full details).
[Insert Figure 1 here]
At pre-test, the survey included measures of health status and health

behaviours, a set of questions on past diagnosis of breast cancer, mammography,
11
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biopsy and knowledge of the Ticino screening program. Women were rated on their
fear of breast cancer, level of involvement in breast cancer and confidence in the
benefit of mammography (see online supplementary material).

Participants were randomly assigned into a promotion fit, prevention fit or
control condition. Regulatory priming manipulation was then induced following,[47]
procedure (online supplementary material). In the fit conditions, immediately after
priming, the participants watched a video-message highlighting goal-pursuit strategies
matching with the primed focus (online supplementary material). The control group
received a leaflet without any prompt for the regulatory orientation (online
supplementary material). In a pilot study, 30 women assessed the survey as clear and

understandable. The University's Ethical Committee approved Phase 1 and Phase 2.

Phase 2

A pre-post-test longitudinal design was applied with four experimental
conditions, two fit conditions (promotion and prevention), two non-fit conditions
(promotion and prevention) and a control group (see Figure 2).

[Insert Figure 2 approx. here]

In the pre-test (T0), participants replied to the same questions as for Phase 1
(see online supplemental material). In Phase 2, the regulatory focus orientation was
measured with a questionnaire (online supplemental material), rather than induced as
in Phase 1, because working with the trait regulatory focus would be more stable than
a primed focus in a longitudinal design. Women were then identified according to their
goal-pursuit main orientation (prevention orientation vs. promotion orientation).
Subsequently, participants were randomly assigned to the fit or non-fit condition or
control group. In other words, randomisation was performed separately for prevention-

oriented women and promotion-oriented women to ensure a balanced representation of
12
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orientations between the match and non-match conditions. Participants in the fit
conditions watched two videos (at T1 and T2) emphasizing the fit concerns (online
supplemental material). In the non-fit conditions, participants watched two videos (at
T1 and T2) emphasizing the non-fit concerns (online supplemental material). In the
control group, participants watched two videos (at T1 and T2) treating the topic of
breast cancer prevention, but without any regulatory prompt (online supplemental
material).

A post-test questionnaire evaluated the women's intention to ask for
opportunistic screening (T3). Ten days elapsed between each experimental phase.
Three women from the general population assessed the videos as comprehensible and
clear. The final survey was tested by fifteen women aged 30 to 45, who assessed it as

clear and comprehensible.

Patient and Public Involvement
Phase 1 and Phase 2

Results from previous studies involving participants from Switzerland
informed the present research (see,[27]). Participants were not directly involved in the
design, conduct, recruitment, reporting or dissemination of the study results. An expert
panel, composed of two health communication professionals with expertise on
regulatory fit theory, evaluated the message contents and the graphical aspects of the

videos.

Analytic Strategy
Phase 1 and Phase 2
In both Phase 1 and Phase 2, data were normalized through reverse scoring and

logarithmic transformations and there were no missing data.
13
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In Phase 1, an ANCOVA tested the main hypothesis (HP1) of the study. The fit
vs. control conditions variable was inserted as independent variable. All the variables
measured at the pre-test were inserted as covariates. Chi-square tests were conducted
to evaluate whether the covariates might interact with the three experimental
conditions in determining the intention to ask for breast cancer screening.

In Phase 2, a repeated measure ANCOVA tested the main hypothesis (HP2) of
the study. The fit vs. non-fit vs. control conditions variable was inserted as
independent variable. All the variables measured at the pre-test were inserted as

covariates.

Results
Phase 1

The ANCOVA analysis revealed that women in the two experimental
conditions showed less intention to ask for breast cancer screening compared to the
women in the control condition. Thus, when there is a fit between individual
orientation (i.e., a tendency to promote positive expected outcomes or to prevent
negative outcomes for one’s health) and the given message, then a persuasive effect is
induced. There was no meaningful difference between the two manipulation
conditions. Older women and women with higher levels of fear of breast cancer
showed a greater intention to ask for breast cancer screening than younger ones and
those with lower levels of fear. This evidence supports the assumption that regulatory
orientation represents a motivational system able to overcome the impact of negative
emotions and strengthen an individual’s involvement in decision-making orientation.

Descriptive data and results from the ANCOVA are displayed in Table 2.

14
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Table 2. Descriptive statistics of the pre- and post-test variables with frequencies (% frequencies between brackets) or means (standard deviations

between brackets), and results of the analyses.

Phase 1 Phase 2
Promotion Prevention Control Promotion Promotion Prevention Prevention Control
Fit Fit Group Fit Non-fit Fit Non-fit Group

PRE-TEST
VARIABLES
General Health Status 3.88 (.77) 3.77 (.87) 3.7 (.87) 3.79 (.79) 3.63 (.67) 3.66 (.76) 3.70 (.77) 3.76 (.69)
Physical Activity 2.45 (1.85) 2.47 (1.69) 2.43 (1.92) 78 (.42) .81 (.39) .76 (.46) 72 (45) .86 (.35)
Smoking Habits 1.86 (4.85) 1.99 (4.99) 3.32(6.42) 3.53(5.4) 3.12 (4.66) 4.93 (5.59) 3.19 (5.15) 7.22(5.4)
Alcohol Consumption 1.92 (2.79) 1.71 (2.27) 1.42 (2.14) 3(2.26) 2.66 (2.15) 3.27 (4.13) 2.67 (3.54) 3.1(4)
Fear of Breast Cancer 3.4 (.85) 3.4 (.81) 34 (1) 3.75 (.95) 3.59 (.91) 3.79 (.95) 3.83(.93) 3.68 (1)
Ego-Involvement 5.9 (1.1) 5.8(1.27) 5.9(1.3) - - - - -
Benefit for 3.9(.62) 3.8(.62) 4 (.74) 4.1 (.75) 4.12 (.73) 4.16 (.68) 4.16 (.65) 3.94 (.78)
Mammography
Intention to ask for be - - - 3.35(1.33) 3.35(1.29) 3.44 (1.22) 3.31 (1.40) 3.45(1.41)
screening
Diet

No 46 (38%) 49 (37%) 39 (36%) 24 (41%) 30 (53%) 29 (39%) 27 (37%) 13 (45%)

Yes 76 (62%) 81 (62%) 69 (64%) 34 (59%) 27 (47%) 45 (61%) 47 (63%) 16 (55%)
BC Among Relatives

No 117 (96%) 117 (90%) 89 (82%) 52 (90%) 48 (84%) 65 (88%) 67 (90%) 28 (97%)

Yes (Mother) 4 (3%) 8 (6%) 17 (16%) 5 (9%) 6 (11%) 7 (10%) 7 (10%) 1 (3%)

Do not know 1 (1%) 5 (4%) 2 (2%) 1 (1%) 3 (5%) 2 (2%) - -
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Mammography
No
Yes

Biopsy
No
Yes

Knowledge of BC
Screening Program
No
Yes

Knowledge of the age
thresholds for BC
Screening Program
Do not know
Wrong
Correct

POST-TEST
VARIABLES

Intention to ask for BC
screening

Results from Ancova?
or Repeted Measures
AncovaP

100 (82%) 100 (77%) 72 (67%)
22 (18%) 30 (23%) 36 (33%)
17 (77%) 27 (90%) 26 (72%)
5(23%) 3 (10%) 10 (28%)
76 (62%) 69 (53%) 64 (59%)
46 (38%) 61 (47%) 44 (41%)
16 (35%) 24 (39%) 13 (30%)
22 (48%) 28 (46%) 30 (68%)
8 (17%) 9 (15%) 1 (2%)

220(1.05)  226(1.06)  3.36(1.33)

Fa(2,319)=49.57, p <.0001, %, = .24

Promotion fit vs. Control Condition #(319) = -
8.80, p <.0001, r=.44

Prevention Fit vs. Control Condition #319) = -
8.80, p <.0001, r= .44

Significant covariates

Fear of Breast Cancer: F(1,319)=6.81,p=
.010, partial 72, = .02]

Age: F(1,319) =26.20, p < .0001, partial 72, =
.08

BMJ Open
40 (69%) 38 (67%) 50 (68%) 50 (68%) 23 (79%)
18 (31%) 19 (33%) 24 (32%) 24 (32%) 6 (21%)
57 (98%) 55 (97%) 67 (91%) 71 (96%) 29 (100%)
1 (2%) 2 (3%) 7 (9%) 3 (4%) -
21 (36%) 23 (40%) 26 (35%) 27 (37%) 7 (24%)
37 (64%) 34 (60%) 48 (65%) 47 (63%) 22 (76%)
21 (36%) 32 (56%) 26 (35%) 27 (37%) 7 (24%)
29 (50%) 18 (32%) 34 (46%) 37 (50%) 18 (62%)
8 (14%) 7 (12%) 14 (19%) 10 (13%) 14 (14%)
3.02 (1.61) 2.89 (1.48) 3.17 (1.48) 3(1.54) 2.78 (1.49)

Within subject comparison between pre- and post- intention: F° (1, 267.91) =5.10, p = .025,
partial n?= .02
Between subject comparisons among groups: F® (4, 284) = .43, p > .05

Significant covariates:

Fear of breast cancer: t(284) = 2.76, p = .006, B = .24, partial n?>= .03 (95% Low CI = .07, 95%
High CI = 42)

Age, t1(284) = 6.26, p <.0001, B = .11, partial n? = .12 (95% Low CI = .08, 95% High CI =.15),
Risk perception, t(284) = 2.26, p = .024, B = .37, partial n2 = .02 (95% Low CI = .05, 95% High
CI=.70),

Note: BC = Breast Cancer

17
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Further analyses were conducted to evaluate whether the covariates might interact
with the three experimental conditions in determining the intention to ask for breast
cancer screening. Analyses revealed only one association among the three groups of
women and the past diagnoses of breast cancer among first degree-relatives, y* (2) =
12.98, p =.002. Women in the promotion fit condition had a lower number of breast
cancer diagnoses among first-degree relatives than was expected (z =-1.96), while
women in the control condition had a higher number than expected (z = 2.8). The
subsequent ANCOVA did not find any significant interaction between past diagnosis
of breast cancer among first-degree relatives and the experimental manipulations,

therefore demonstrating that the regulatory fit genuinely influences the intention.

Phase 2

There was a general significant decrease of the intention from pre- to post-evaluation
across groups, but no significant differences among them, indicating that the scores of
the post-test intention among the five groups were in general the same. Among the
covariates older women, greater fear of breast cancer and greater risk perception were
associated with greater post-test intention compared to the opposite. Table 2 shows
descriptive statistics and results from the analysis.

The intervention effect was not significant either when the two fit conditions and
the two non-fit conditions were collapsed into two categories (i.e., comparison among
fit condition vs. un-fit condition vs. control) as done in Phase 1, even though a general
decrease in the post-intention across groups was found as before. Risk perception was

tested as a moderator, but the analysis was not significant.

General discussion
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The present research shows inconsistent results. Phase 1 confirmed the
hypothesized effect of the intervention on the intention to seek mammography
screening before the age of 45, with a reduction of the intention when a fit between the
message frame and the individual's regulatory focus occurred. Longitudinal results
from Phase 2 demonstrated that this effect was not significant over one month,
although a general decrease of the intention across groups was observed. Even though
further evidence is needed to confirm our results, it still seems that the 'just-feels-right'
experience appears to be insufficient to convince non high-risk women under the age
threshold to avoid systematic breast cancer screening in the long run.

Our results could genuinely reflect the fact that the regulatory fit is not sufficient
to induce a long-term decrease in women's intentions or could be an artefact of the
research itself. Phase 1 and Phase 2 applied two different ways to evoke a regulatory
orientation. Phase 1 primed the individuals' regulatory orientation, whereas Phase 2
measured it with a questionnaire to overcome a limitation of Phase 1 and explore a
different aspect of the theory. One could argue that the different ways to induce vs.
measure the regulatory orientation could have influenced the persuasiveness of the
message and so its effectiveness. However, researchers of regulatory orientation
suggest that there is no difference between the two procedures,[39]. Therefore, we
could exclude that the two methods have had a differential impact on post-test
intention. Possible differences in the cultural milieu of Italian-speaking Swiss and
Italian participants might make the population primed to receive or primed to ignore
the intervention. However, to the best of our knowledge there is no study comparing
different cultural environments in the propensity to be primed or not.

The relatively small sample size and the recruitment strategies could have
influenced the power of the analyses, the sample composition and, ultimately, the

significance of the results. However, there is no such concern in Phase 2 since the
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effect due to the intervention was not significant either when the two fit conditions and
the two non-fit conditions were collapsed into two categories.

Finally, a variable might have moderated the association between intervention
and intention. As [48] demonstrated, individuals' consideration of future consequences
of a particular behaviour influences the effectiveness of framing techniques in
predicting risk perceptions, attitudes and behavioural intentions regarding health-
related advertisements. In our research, the risk perception was tested as a moderator
variable, but the analyses yielded no significant results.

Fear of breast cancer, age, and risk perception (only in Phase 2) were
significantly related to women's intentions. The predicting role of age is not surprising
because, approaching the age of 50, women are invited to undertake regular
mammography screening in Ticino and in Italy. Risk perception and fear of breast
cancer are the most sensitive variables. Breast cancer naturally evokes negative
emotions,[27,49-51]. Moreover, the benefits of mammography screening often seem to
be overestimated,[30,31]. Therefore, it is challenging to develop effective health
messages promoting the adherence to breast cancer screening guidelines for young
women based on factual information. As messages based on the principles of
regulatory fit take the motivational orientations of recipients into account, they go
beyond the effectiveness of purely providing information. Here, messages building on
the theory of regulatory fit did not seem to offer a new way to overcome the 'emotional
barrier' generated by the fear of breast cancer. However, Phase 2 demonstrated a
general 'pedagogical effect' deriving from talking about the topic of breast cancer
screening without evoking a boomerang effect (i.e. an increase of intention instead of a
decrease).

The present research has several limitations. We experienced high dropout rates,

especially in Phase 2. The high dropout rates may be related to the topic of breast
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cancer itself or the fear associated with it. One could assume that women with a low
level of fear of breast cancer may have decided not to take part in our research, and
this may have created a selection bias that could affect the generalizability of the
results. A second limitation concerns the fact that we measured the intention to ask for
breast cancer screening, not the actual behaviour. Although according to many theories
in the field of health promotion (e.g. Health Belief Model), the intention is a valid
predictor of the actual behaviour, it would be beneficial if future research followed
women until the moment they actually have a mammography.

In conclusion, it seems that by framing health messages that conform to a
promotion or prevention focus, a decrease in the intention to ask for merely preventive
opportunistic mammography screening is observed; but this takes place only
immediately after message exposure. The influence decreases over time, and the
messages lose their predictive effects after one month. This may be because breast
cancer fear/opinions are very deeply ingrained in women and one/two messages cannot
change that. Accordingly, possibly results from Phase 1 are valid, but repeated
exposure to more than one regulatory fit message is needed to change viewpoints in
the long term.

Even though our results only partially confirmed our hypothesis, there are
substantial implications for future research. The results demonstrate that fear of breast
cancer and risk perception are the main challenges to face in order to promote
adherence to evidence-based recommendations on breast cancer screening. Public
health researchers must investigate what factors may increase the effectiveness of
health information. According to our evidence, future research may consider
understanding how to reduce the impact of negative emotions rather than try to
overcome their effect. For example, a research [52] found that humour in health

messages reduces the anxiety associated with performing cancer screening. Humour
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may be implemented in health messages aimed to promote evidence-based breast
cancer screening recommendations. Reducing the number of unnecessary breast cancer
screenings would thus allow the prevention of avoidable false positive and false
negative diagnoses and unjustifiable mental and physical suffering for women. In the
long term, this would also enable policy-makers and health professionals to allocate
scarce resources for disease prevention, detection and treatment in a more effective

way.
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Figure 1. Flowchart of the Study 1.

Figure 2. Flowchart of the Study 2.
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Pre-test measures

Health Status and Healthy Lifestyle. Questions measured overall health status as perceived by the
participants on a 5-point Likert scale and healthy lifestyle behaviours (i.e., diet, physical activity,
smoking habits, alcohol consumption; see,[1].

Breast Cancer/Mammography Experience and Knowledge of the Ticino screening program.
Participants replied to a set of questions on: past diagnosis of breast cancer among first-grade
relatives,[2], if they had a mammography in the past, if doctor recommended the mammography, if
they had a breast biopsy, if they know the breast cancer screening program in Ticino, and its age
thresholds.

Fear of Breast Cancer. Four of the original 8 items of the Fear of Breast Cancer scale,[3,4] were
administered. Items asked participants to rate their emotional reaction about breast cancer saying
how much they agreed with the statements ‘When I think about breast cancer, | feel nervous (or: |
get upset, I get jittery, I feel anxious)’. Participants replied on a 5-point Likert scale from 1
(strongly disagree) to 5 (strongly agree). Data from the present sample show that internal
consistency was good, Cronbach’s o. = .88, rs > .73, as well as the factor structure, ¥ (1) = 2.04, p =
.15, CFl = .99, RMSEA = .05.

Ego-involvement. The Personal Involvement Inventory,[5] were administered measuring
participants’ involvement in breast cancer screening through affective and cognitive adjectives
because previous research,[4]. The scale was administered as a 7-digit semantic differential (e.qg.,
important/unimportant, relevant/irrelevant or worthless/valuable). The original item ‘of concern to
me/of not concern to me’ was deleted based on results of a previous study,[4]. Data from the
present sample show that internal consistency was good, Cronbach’s a = .91, rs > .71, as well as
and the factor structure, y? (5) = 11.34, p = .04, CFI = .99, RMSEA = .06.

Perceived benefits of mammography screening. The perceived benefit of mammography

screening was measured by four items,[6]: ‘Having a mammogram will help me find breast lumps

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open Page 36 of 43

early’; ‘If I find a lump early through a mammogram, my treatment for breast cancer may not be as
bad’; ‘Having a mammogram is the best way for me to find a very small breast lump’; ‘Having a
mammogram will decrease my chance of dying from breast cancer’. Participants replied on a 5-
point Likert-scale from 1 (strongly disagree) to 5 (strongly agree). Data from the present sample
show that internal consistency was modest, Cronbach’s o = .75, rs > .49 and the factor structure was

good, ¥? (1) = .51, p = .47, CFl = 1, RMSEA = .00.

Experimental manipulation

Regulatory Focus Priming Procedure. Prevention induced participants were asked to list two of
their current obligations and then write down five actions they could take to avoid failure in
fulfilling them,[7]. Promotion induced participants were asked to list two aspirations and write
down five actions they could take to ensure their accomplishment,[7].

Video Messages. Participants in the promotion fit condition watched a video message emphasizing
promotion concerns (i.e., they should adhere to evidence-based recommendations on
mammography screening for safety and health protection reasons). Participants in the prevention fit
condition watched a video emphasizing prevention concerns (i.e., they should not abstain from
following the evidence-based recommendations on mammaography screening to avoid negative/side
effects). Participants in the control group did not receive any priming and read a general health
leaflet. See Supplemental Table 1 for details of the voice-text of the two video messages and the

control leaflet.
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Supplemental Table 1. Voice-text of the video messages and control leaflet of the Study 1.

STUDY 1

Promotion video-message Prevention video-message

Control Leaflet

4 )

The mammography screening is a methodfor the early detecionof breast cancer. Usingx-rays,
mammaograms can identify very small tumours generally longer before theyare palpahle.
Mammograms is a method that is usedearly, often even without symptoms. In a screening
program, experts recommendmammeo graphy from the age of 30. Here in Ticino, women aged 30
and over are invited to voluntanly underzo mammography every twoyears at one of the accredited
Radiology Cenfres. Formost women between the ages of 30 and 69, the benefits of screeningare
greaterthantherizks, butneverthelessit is importantto be properly informed to make the best
decision aboutmammographsy.

J/

~

To protect their health, women under the To avoid adverse effects on their health,

age of 50, without a medical indication or women under the age of 50 without a medical

family history of cancer, are excluded indication or family history of cancer are

L from the program. excluded from the program. y

(/- Now [ would like to explain the scienfific reasomng behindthe recommendationto not underzoa —\\
mammogram without amedical reason. Armyrway, in case of doubt or symptoms, [ suggest to contact
vour doctor. So. youare askingwhy womenunder the age of 50 are excluded from mammography
screening. Scientific researchshows thatfor women betweenthe ages of 30 and 69 mammography
screening is themost effectivemethod for the early detection of breastcancer and forreducing the
mortality rate assodatedwith it. In contrast for youns women betweentheages of 30 and 49, the
disadvantazes andnsks to healthare greater thanthe benefits. Thisis mainly due to thefact that

\ women before menopause have a denser breasttissue. /

-~

-
Given the reasonsIhave just presented, . )
. ‘I, P ’ Given the reasonsIhave just presented, to

one should avoid undergoinga

, early undergo a mammogram can lead to
mammogram early to prevent negative .
negative consequences.
CONSequences.

\. A

ﬂor example, mammography could show anomalies that after additional diagnostic tests, couldb\

proved to bebemgn This type of erroris called a false posifive. ffor women aged between 30
and 69 this riskis minimal, for young womenis higher due to the denser breasttissue. In addifion,
breast cancer could not be seenby mammograms becauseitis too small and therefore the exam
may appearnormal althoush canceris present This is afalse-negafive result. Thesensks always
exist, but they are higher for youns women. As all medical testing waiting for the outcome of the
mamimo gram can generate a state of anwiety andthe procedure somefimes canbe perceivedas
painful. Radiation exposure alsohave healthconsequences. Althoughthe exposureis minimal, for
women under the age of 530 the riskis higher thanthe benefits of mammo graphy. Furthermore,
screening could leadto over-treatment for tumours thatare benign Over diagnosisrepresents
approxmately 1-10% of diagnosed cancers. Thiswould expose young womento thenegative
effects of anfi-cancer therapies, without a real need. In the absence of scientific evidence of the

effectiveness of mammographic screemng for young women, the inclusion of young women in the

ongramwould ental additional costsfor sodety. These financial resources could be usedto /
A
For these reasons, it is recommended that

preventother diseases.
4 i w
For these reasons, it is recommended that
young women do not ignore the indications

voung women follow the indications for

-

breast cancer screening, related to breast cancer screening,

Healthy eating associatedwith an active lifestyle is 2 useful way for disease prevertion An adequate
and balanced diet plan guarantees an optimal supply of nutrients to meet the needs of yourbody. A
balanced diet alsoallows toreceive substances thatplay a protective and/or preventiverole against
diseases.
This booklet - thoushtfor people of all ages without any particular diseases - explains the scientific
reasoning behind the recommendation to follow a healthy dietevenin the absence of particular
weight orhealth disorders. Armyrway. in case of doubts or problems, we suggestto contact your
doctor.

‘Manis what he eats.”
We eat several times a day, for a lifetime. With alife expectancyaround 80, this corresponds to
apprommately 85.000 meals. Consideringthateach meallasts an average of thirtyminutes, we spend
atleastfive years at a table. Addingthemeal preparationtime, the count easily risesto tenyears or
more. Nutritionis therefore a topic that deserves special attention. Balancedmeals anda healtiry
lifestyle give a fundamental conibufionto our daily well-being and efficiency.

«Fast casualw instead of «fastfoods
‘Fast casual’ means eating healtlyy andfastandit is not a contradiction The *snack culture’ is an old
idea. Thosewho wantto have a quick meal, however, must pay atterionto its composition: dairy
products, fruit, vegetables, salads andwhole meal products are the basis for a new, healthy ‘fast
casual’ menu.

The right fats for everyneed

The choice of fatsmust be made according tothe intendeduse Fatsand oils, ifheated foralong
time, changewith chemical reactions that can create wnwante d substance shammful to hedth In order
to aveid suchreactions, it is advisable to cook with fats that mainly contain sahwatedfatty acids,
which are more stable at high temperatwes.

Eating healthvis easy
Food provides thebodywith both the necessary energy and mutrients that allow it to function
propetly. The dietmust therefore provide a correct caloric intake anda sufficient amount of
nutrients. No food is so complete thatit contains everything the bodyneeds. Thebasic mle is
therefore to eateverything andin a varied way.

Food pyramid
Thefood pyramid facilitates the quantitative choice between the variousfood groups. Itis auseful
toolfor all those who want to have a healthry diet. It provides clearindications onwhat to eat, how
often, and in what quantity.

How doLinterpretit?
A balanced diet requires the foods at the base of the pyramid be consumed in greater quantities.
Climbing up to the vertex, the quantifies of food consumed should be limited. Nothingis forbidden,
every food findsits place in a balanced diet, buttherecommended quanfities will depend onits
location in the pyramid.

Give food the importance that deserves, eating healthier. Yourhealthandwell-being will be better!
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Note: grey rounded rectangles show the common parts of promotion and prevention video-messages; orange rounded rectangles show the
promotion video-message specific parts (text in bold); blue rounded rectangles show the prevention video-message specific parts (text in bold);
the green rounded rectangle shows the content of the control leaflet. The Videos created for Study 1 can be retrieved from
https://youtu.be/mperSG5_9yQ and https://youtu.be/KnhRUNDoSVO. Both videos last 3:28 minutes. The videos created for Study 2 can be
retrieved from https://youtu.be/btM3HrvYDIQ, https://youtu.be/BZPjFPUQuvw, https://youtu.be/-IXzGpecmzD4, https://youtu.be/jRi8Y-sZvSc.
A translation of the Italian voice-over has been provided in this Table.
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Post-test Measures

Intention to ask for breast cancer screening. Intention was measured by the question “I am

oNOYTULT D WN =

evaluating the idea to have a mammography screening for breast cancer in the next 2-3 years”,[8].
10 Two further questions were added: “I have the intention to have a mammography screening for

12 breast cancer in the next 2-3 years” and “I will take an appointment for a mammography screening
for breast cancer in the next 2-3 years”. Participants replied on a 5-point scale from 1 (definitely

17 yes) to 5 (definitely not); participants’ scores ranged 1-5, M = 2.61, and S.D. = 1.14, with higher

19 scores indicating greater intention. Data from the present sample show that internal consistency was

21 good, Cronbach’s o = .97, rs > .94,
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Study 2

Measures
Pre-test Measures
Pre-test covariates were measured as for study 1. Intention to ask for breast cancer screening was
asked during the pre-test with the three items applied in Study 1.
Trait Regulatory Orientation. The Regulatory Focus Questionnaire,[9] was applied in the pre-test
phase. The questions asked how frequently several specific events occur in the participant's life. Six
questions capture the promotion focus, and the other five the prevention focus. Participants replied
on a 5-point scale from 1 (never) to 5 (very often). The scores for promotion and prevention scales
were calculated averaging the answers on given items after reverse score: data show good internal
consistency for both promotion, a = .66, rs > .33, and prevention, o. = .74, rs > .47. The individual's
chronic orientation was calculated by subtracting promotion score to prevention score,[9].
Experimental manipulation
Video Messages. Six video-messages were developed for the present study:

e Two video-messages emphasising prevention concerns;

e Two video-messages emphasising promotion concerns;

e Two video-messages without any prompt to regulatory orientation.

Supplemental Table 2 shows the content of the voice-text of the six video-messages.

Post-test Measures

Intention to ask for breast cancer screening. As for Study 1. Participants’ scores ranged 1-5, M =

2.99, and S.D. = 1.5, with higher scores indicating greater intention
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1
2 Supplemental Table 2: voice-text of the video messages for Study 2.
3 STUDY 2
4 Promotion video-messages Prevention video-messages Control video-messages
5 -
6 For the early detection of breastcancer, expertsrecommend mammographyto women aged 50 and over. Mammographyis the mosteffective medical examination for the early detection of breast cancer. It
7 consists of an X-ray exposure thatallows you toidentify even very small tumors, before they are palpable orrecognizable. Womenover theage of 50 are invited to undergo a mammo gram every 2 yvears at an
accreditedradiology cemnter. Forwomen between 30 and 69, the benefits of the exam outweighthe risks. Andbefore theage of 307
8
9 ™
To respect their health, women under 50 are excluded from To avoid adverse health effects, women under 50 are Women under 50 are excluded from the breast cancer
1 O the breast cancer screening program. excluded from the breast cancer screening program. screening program.
N D if REVENTION FOCUS) (CONTROL GROUP)
11 (PROMOTION FOCTUS) (P
vy
12
13 [ It is a medical recommendation: before the age of 30, the risks of the examination are greater than the benefits. ]
14
s - - A ™
1 5 In the absence of proven risk, to take care of your health, In the absence of proven risk, toavoid adverse effects for In the ab £ ik doct driset "
doctors advise to not undergo a mammogram before the age vour health, doctors advise to not undergo a mammogram e absence of proven risk, doctors adrise to no
b undergo a mammogram before the age of 50.
16 —_ of 50. efore the age of 50. (CONTROL GROUP)
17 o (PROMOTION FOCUS) (PREVENTION FOCUS) y g
A
0 ’ )
18 Q Mammographyis a breast testthat allows vouto detect evenmany small tumours. Over 30 vears. it is done every two vears. Women under the age of 30 are excluded from the breastcancer sereening program.
19 = exceptin case of genetic predisposition or family history of breast cancer. Whatare the reasons for this dedsion?
\ A
20
~
21 The observance of the age threshold determines a decreasing The obzervance of the age threshold allows avoiding the In v fal it hishlv likeh. Fal
of the probability of false positives: breast anomalies that are negative consequences caused by false positives: breast ).D.lmg women, 1a sepus.l ves are highl ‘ . talse
22 . i . - positive are breast anomalies that are benign form.
benign form. abnormalities that are benign form. (CONTROL GROUP)
ROMOTION FOCUS) (PREVENTION FOCUS) N
23 ®

The risk of false positivesin young women is higher, because the breast tissueis denser.

24 [

S

It is advised not to make mammograms before the age of 50 in It is advisable not to make mammograms before the age of The breast cancer screening could lead to an exposition of
27 order not to expose themselves to anti-cancer treatments not 50 to avoid exposure to non-recommended anti-cancer non-recommended anti-cancer treatments, as they are
28 recommended as they are often directed to benign anomalies. treatments as they are often directed to benign anomalies. often directed to benign anomalies. .
29 (PROMOTION FOCUS) (PREVENTION FOCUS) (CONTROL GROUP)
30 [ In fact, breastcanceris much rarer in women under the age of 50. ]
e
31 —
ine v i - Radiation exposure poses health risks. In the case of
2 L . Excluding younger women from screening allows you to xp P sk

3 E:;‘tl::t:ldgf}r::li:;‘::: :;lnf_rru::i::ir;;e:lmiﬁiws them to be avoid unnecessary radiation exposure. Furthermore, this mammography, the EXPOSUE LS Minim al,but for women
33 Ls . L ) posure. . choice avoids psychological discomforts such as stress under the age of 50 the risk ishigherthan the benefits.
34 — Fur.the:n:“e’ﬂ“; chu.lc;_p;um:;les psy chuluglcnlwell—he;;lg. and anxiety. For these reasons, mammographic Furthermore, as any other medical procedure, waiting for

o agamnsts r.essnl.n :m:lle Y- For ESE;EI_S uns,l];:l._mm ograpiie screening involves only women over 50 years. If you are the outcome can generate anxiety and stress.For these
35 [aa] scr;en;(l)g u:;'u \'est Tli‘ llviu-men u\'rer_‘ ;le“l‘:lll you are under 50 years old and want to avoid negative reasons, mammographic screening involves only women
36 g under Tﬂlwm_ o take “g o }01:1:' e; ld, we consequences for your health, we recommend that you over 50 years.If you are under 50 years old, we

N gg’:\‘:g_}lo\l“}:‘g‘é{::)wﬂ e agethreshold. respect the age threshold. recommend that you respect the age threshold.
37 ) ) (PREVENTION FOCUS) (CONTROL GROUF)
38

A conscious prevention, it's worthit!

39 [ - )
40 Note: grey rounded rectangles show the common parts of the video-messages; the orange rounded rectangles show the promotion video-message specific parts (text in bold); the blue rounded
41 rectangles show the prevention video-message specific parts (text in bold); the green rounded rectangle shows the content of the control leaflet.
42
4 . . . . . .
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STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cross-sectional studies

. . |
Section/Topic #t em Recommendation Reported on page #
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract #H1; #2
(b) Provide in the abstract an informative and balanced summary of what was done and what was found #2
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported #4-7
Objectives 3 State specific objectives, including any prespecified hypotheses #6-7
Methods
Study design Present key elements of study design early in the paper #7; #11
Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data #8; #11
collection
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants #7-8; #10
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if #8; #12
applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe #8; #11
measurement comparability of assessment methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias #8-10; #10-12
Study size 10 | Explain how the study size was arrived at #7; #11
Quantitative variables 11 | Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and #8-9; #12
why
Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding #9; #12
(b) Describe any methods used to examine subgroups and interactions #9-11; #12
(c) Explain how missing data were addressed #9; #12

(d) If applicable, describe analytical methods taking account of sampling strategy

Not applicable

(e) Describe any sensitivity analyses

Not applicable

Results
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Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, #7; #10-11
confirmed eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage #7; #10-11
(c) Consider use of a flow diagram #8
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential #7; #12
confounders
(b) Indicate number of participants with missing data for each variable of interest #9; #12
Outcome data 15* | Report numbers of outcome events or summary measures #9-12
Main results 16 | (o) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence #9-12
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized Not applicable
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period Not applicable
Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses Not applicable
Discussion
Key results 18 | Summarise key results with reference to study objectives #12-16
Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and #15
magnitude of any potential bias
Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from #12-16
similar studies, and other relevant evidence
Generalisability 21 | Discuss the generalisability (external validity) of the study results #12-16
Other information
Funding 22 | Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on #16

which the present article is based

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE
checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at



