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Background: Breast cancer is an important public health problem worldwide. This study
aimed to assess the effectiveness of an educational intervention based on fear appeals using
the extended parallel process model (EPPM) to improve attitudes, intention, and early breast
cancer diagnosis in Iranian women.

Methods: This was a cluster-randomized trial conducted in Tehran, Iran. A sample of women
40 years old and above was recruited and assigned either to intervention group or to control
group. The intervention group received two pamphlets containing fear appeals specially designed
for this study using the EPPM. The control group received nothing. The primary outcomes
were changes in attitude, behavioral intention, and early breast cancer diagnosis. Participants
responded to a questionnaire before intervention and at 3 months follow-up assessments. Inde-
pendent #-tests and paired #-tests were used for comparison.

Result: In all, 600 women were entered into the study (277 in the intervention group and 323
in the control group). Of these, 162 were lost to follow-up assessment. Thus, the analysis was
restricted to those for whom both baseline and follow-up information was available (n=438).
The mean age of participants was 53.2 (SD=9.45) years, and the mean year education of par-
ticipants was 9.4 (SD=4.12) years. There were no significant differences between two groups
regarding demographic variables. However, comparing outcome variables (attitude, intention,
and early breast cancer diagnosis) at baseline and follow-up assessments, we found that the
intervention group showed significant improvements in attitude and intention (P=0.01 and
P=0.001, respectively), but no significant improvement was observed for early breast cancer
diagnosis (P=0.78). The control group did not show any changes.

Conclusion: The findings showed that fear appeals could not influence early breast cancer
diagnosis among women. However, significant changes were observed for attitude and behav-
ioral intention.

Keywords: EPPM, breast cancer screening, women’s health, Iran

Introduction

Breast cancer is the most common cancer among women both in developed and
developing countries.'"® Each year 1.5 million women are diagnosed with breast can-
cer and ~15% die from the disease globally.” Thus, early detection of breast cancer is
of paramount importance. Several strategies exist for early detection of breast cancer
including raising awareness among women especially those who are at higher risk of
the disease.'®'? As such, providing necessary information to encourage women for
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early breast cancer diagnosis is a routine practice by health
professionals worldwide.®*"!7 It is argued that awareness
might persuade women to take appropriate actions toward
breast cancer care.'*'21820 However, studies showed that the
effectiveness of health education interventions and health
messages highly depends on whether they are theory-driven
or not.?"?* Indeed, using persuasive messages applying fear
appeals in attempt to influence women’s behaviors toward
early breast cancer diagnosis is common in health education
and health promotion programs.''-*-** The most recent devel-
opment in this area backs to year 1992 where the extended
parallel process model (EPPM) was proposed. The model
argues that a fear appeal might work if certain conditions
exist that include susceptibility and severity, self-efficacy,
and response efficacy.!!3336-4

Susceptibility refers to one’s perception to vulnerability
to the risk (eg, all women are prone to breast cancer). Sever-
ity refers to seriousness of the consequences if the recom-
mended suggestions are not followed (eg, breast cancer is
a fatal and serious disease and affects your family life and
work). Self-efficacy refers to a person’s belief about his/her
ability to follow the recommended suggestions successfully
(eg, women can learn about early breast cancer diagnosis
and manage their time to accomplish annual clinical breast
examination). Response efficacy refers to beliefs about
the effectiveness of the recommended suggestions to avert
the threat (eg, annual clinical breast examination helps in
early detection of breast cancer and thus a successful treat-
ment).32343538394243 The gchematic picture of the EPPM is
illustrated in Figure 1.

The current study was an attempt to use the EPPM to
encourage [ranian women to take necessary actions toward
early detection of breast cancer. Breast cancer in Iran is
increasing rapidly and unfortunately kills many women due
to late diagnosis and poor treatment.!:>58%1213.1644-48 Tt \yag
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Figure | A schematic view of the extended parallel process model.

hoped that the study results could help to improve women’s
health in general and breast care in particular.

Methods

Trial design

This was a cluster-randomized trial with two parallel
groups (intervention and control). This was chosen to avoid
contamination between intervention and control groups.*-!
Data were collected at baseline and 3 months after intervention.
The study started at the beginning of October 2017. After about 3
months, follow-up assessments started at December 29, 2017.

Study setting

The study was conducted in Tehran, Iran. Tehran, a met-
ropolitan city, is the capital of Iran and has a multicultural
composite.

Participants

Eligible cases for this study were women who were at least
40 years old, could read and write, did not have a history of
breast cancer herself or in her first-degree family, and did
not have psychiatric disorders. Women were excluded if they
did not meet the inclusion criteria.

Intervention
The intervention group received two pamphlets as educa-
tional materials, which were designed based on the EPPM.
It is believed that written materials are the most commonly
used, cost-effective, and time-efficient approach to com-
municate health messages.!!2540-52

As explained before, the EPPM constructs are perceived
threat (susceptibility and severity) and perceived efficacy
(self-efficacy and response efficacy). Pamphlets contained
messages designed based on these constructs and described
about severity and hardness of the disease, and its painful
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and difficult outcomes on patients and their family, work,
and community. A short clarification about cure modali-
ties including surgery and chemotherapy was explained to
make women conscious about the consequences of delay
in seeking behaviors for breast cancer symptoms. In sus-
ceptibility section, it was explained that breast cancer is
rising in Iran and all women are vulnerable in developing
breast cancer, and some critical signs of breast cancer were
demonstrated. Also it was announced that early diagnosis
might proceed to favorable medication. The next part
included response efficacy that explained visiting a phy-
sician when women see any signs and conducting annual
clinical breast cancer examination are useful and effective
behaviors in early detection of the disease. The last part
presented self-efficacy messages that prescribed women
to gain knowledge about breast cancer and arrange their
time to do recommended behaviors. Also it was explained
that the suggested behaviors are uncomplicated, effort-
less, and easily done. In assessing the content, a number
of health education specialists and 15 women (who were
similar to the study samples and were not included in the
study) read and examined the pamphlets to make sure that
the designed messages were simple, understandable, and
frightening. The two pamphlets were organized differently
in literature and pictures.

Control

The participants were allocated into control group at the
study commence. They did not receive anything. This group
received educational materials used in this study (pamphlets)
after completion of the study.

Outcomes

Attitude, behavioral intention, and behavior scores were the
primary outcomes and evaluated at baseline and 3 months
follow-up by a questionnaire.

Measures

A questionnaire was designed specifically for the study in

order to measure the study outcomes. The instrument con-

sisted of the following sections:

1. Demographic characteristics: including items on age,
education, employment, and marital status.

2. Attitude: it consisted of 15 questions on women’s belief
and emotions about early breast cancer diagnosis and
its importance with a five-point Likert scale response
category ranging from completely agree to completely
disagree. These were coded from 5 to 1, respectively.
Then, overall attitude score was calculated by summing

all items scored, giving a score ranging from 15 to 75.
The higher score indicates the more positive attitude
toward early breast cancer diagnosis.

3. Behavioral intention: two questions on women’s desire
and wishes to attend for annual clinical breast cancer
examination and physician visit when they see any sign
in their breast. The response categories were “agree, no
idea, and do not agree.” These were coded as 2, 1, and 0,
respectively. Then, overall behavioral intention score was
calculated by summing all items scored, giving a score
ranging from 0 to 4. The higher score indicates the more
positive behavioral intention toward early breast cancer
diagnosis.

4. Behavior: two statements made the last part of the
measure. Women were asked to answer whether they
attended for annual clinical breast cancer examination
and visited physician when they see an unusual sign in
their breast. The response choices were “Yes, I do and No,
I do not”, corresponding to 1 and 0 scores, respectively.
Then, overall behavior score was calculated by summing
all items scored, giving a score ranging from 0 to 2.
The higher score indicates better behavior in women
toward early breast cancer diagnosis.

To assess validity of the questionnaire, content and face
validity were performed. Also reliability of the questionnaire
was evaluated by Cronbach’s alpha coefficient.

Sample size

Randomized block stratum was used in this study to achieve
enough sample size. Tehran has 22 districts. Each district
was considered as a stratum. Then within each stratum a
number of blocks (clusters) were selected. Randomiza-
tion was used to allocate the study groups (intervention or
control). The number of clusters were related to population
size of each district (stratum). There were more blocks in
populated districts. Accordingly, a sample of 300 women in
each study group (intervention and control) was estimated
to achieve 80% power at 0.05 significance level. There were
29 clusters in intervention group and 35 clusters in control
group. Ten women were estimated for each group based
on experiments and near blocks added for sampling when
the numbers of samples were not enough.>*-*¢ Distribution-
based clustering was used in this study.”” Table 1 presents
the sampling construction.

Recruitment

Study samples were assigned to the two trial arms in equal
quantities. The research team presented the allocation before
home visits.
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Table | The study sample size and clusters in 22 districts in Tehran, Iran

Districts Number of clusters (blocks) Number of individuals in each Intervention/control
district attended in the study
| 3 30 13/17
2 5 50 24/26
3 2 20 91
4 7 63 30/33
5 5 50 24/26
6 2 20 911
7 2 20 0/20
8 3 30 15/15
9 2 10 5/5
10 2 20 0/20
I 2 20 10/10
12 2 20 10/10
13 2 20 10/10
14 4 40 20/20
I5 5 50 24/26
16 2 20 10/10
17 2 20 91
18 3 30 25/5
19 2 20 91
20 3 30 15/15
21 2 7 2/5
22 2 10 4/6
Total 64 600 277/323

Sequence generation

To allocate blocks randomly as intervention or control groups,
the Excel software was used. Some directions were applied to
get the intended number of samples in the study. Tehran has
22 districts, which vary in socioeconomic and cultural status,
so the study was conducted in all these parts. According to
every district’s partake of all samples, some blocks were
located and assigned as intervention or control randomly.

Implementation

Blocks were assigned as intervention or control by a
statistician who did not take part in the study. Some skilled
female interviewers learned about the study and were trained
on how to collect data with the questionnaire. At first, they
enacted home visits in selected parts (blocks), described
the study intention, and made sure about inclusion criteria.
Participants completed the written consent, and their phone
number was taken for follow-up assessments. Participants
were assured for confidentiality in the study. Research
team monitored all study stages carefully to ascertain for
correct implementation.

Blinding

No blinding was used in this study.

Statistical analysis

First, we calculated attitude, intention, and behavior scores
for each respondent. As such, the score for attitude ranged
from 15 to 75, for intention it ranged from 0 to 4, and for
behavior it ranged from 0 to 2. In all instances, the higher
scores indicated better conditions. Then, data from base-
line and follow-up assessments were analyzed using mean
and standard deviations, percentages, chi-square, f-test,
and paired #-test. Finally, logistic regression analysis was
performed using adjusted difference-in-difference analyses.
In doing so, the follow-up scores were treated as dependent
variables while baseline level of the outcomes and other indi-
vidual characteristics were considered as independent variables.

Ethics

The study was conducted in accordance with the Declaration
of Helsinki and the ethics committee of Tarbiat Modares
University approved the study. All participants were asked
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to sign an informed consent form, and they were assured that
all information provided would be kept confidential.

Results

In all, 600 women were entered into the study (277 par-
ticipants in intervention and 323 participants in control
group). However, at follow-up, a number of participants
were missed due to change in address (n=100) and dislike
(n=62), giving 438 participants for whom both baseline and
follow-up data were available for analysis (217 in interven-
tion group and 221 in control group). The study flowchart
is shown in Figure 2. The mean age of participants was
53.2 (SD=9.45) years. There were no significant differences
between the study groups with regard to age, education,
employment, and marital status. The findings are shown
in Table 2.

At baseline, there were no significant differences between
the intervention and control groups in outcome measures
(Table 3). However, at follow-up assessment, there were
significant differences between the two study groups,
indicating that the intervention group showed significant
improvements in attitudes (P=0.03) and behavioral intention
(P=0.01) but not for behavior (Table 4).

The paired #-test showed significant changes in atti-
tude and behavioral intention at baseline and follow-up
assessments in intervention group (P=0.01 and P=0.001,
respectively), while we did not observe such improvements
in control group (Table 5).

Finally, as explained in the Methods section, we per-
formed difference-in-difference analysis to assess the asso-
ciation between the follow-up outcomes while controlling for
baseline level of the outcomes and other individual character-
istics. The results are presented in Table 6. As shown, base-
line levels of the outcomes were significantly associated with
the follow-up outcomes. However, for attitude in addition
to baseline score, the OR for lower level of outcome in the
control group was higher than that in the intervention group
(OR=1.30, 95% CI=1.13-161, P=0.04). Again, this ratio for
behavioral intention in the control group was higher than
that in the intervention group (OR=1.77, 95% CI=1.02-3.05,
P=0.03). For behavior, only baseline score was significant
and other variables did not show any differences either among
the study groups or for other characteristics studied.

Discussion

The findings from this study indicated that encouraging
women for early breast cancer diagnosis using fear appeal
did not work. However, the findings showed that fear appeal
might be useful message strategy for changing attitude and
behavior intention. Studies showed that high threat and high
efficacy messages help to influence attitudes and intentions
toward recommended behaviors.?82%41:59°64 Tt is argued that
high threat messages could make people feel vulnerable to
undergo treatment if they do not follow the recommended
messages, and thus, such messages might influence
individuals’ attitudes and intentions.>*!

Assessed for eligibility (n=600)

Randomized (n=600)

Allocated to intervention (n=277)

Lost to follow (n=60)

Analyzed (n=217)

Figure 2 The study flowchart.

v Allocation v

v Follow-up v

v Analysis v

1 I

Allocated to control (n=323)

Lost to follow (n=102)

Analyzed (n=221)
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Table 2 Demographic information of the study groups at baseline and follow-up assessments

Baseline (n=600) Follow-up (n=438) Lost to follow-up (n=162) P-value®

Age, mean (SD) 53.2 (9.45) 53.11 (9.25) 53.57 (9.99) 0.59
Education (years), mean (SD) 9.4 (4.12) 9.24 (4.05) 9.83 (4.29) 0.12
Employment, n (%) 0.12

Housewife 518 (86.3) 384 (87.7) 134 (82.7)

Employed 82 (13.7) 54 (12.3) 28 (17.3)
Marital status, n (%) 0.64

Single 88 (14.7) 66 (15.1) 22 (13.6)

Married 512 (85.3) 372 (84.9) 140 (86.4)

Note: *Derived from t-test and chi-squared test as appropriate.

According to the EPPM, when exposing to threatening
messages if an individual believes that he/she could manage
the threat and have ability to overcome it successfully, then
danger control process starts and the fear strategy might work.
Thus, it is believed that when using fear appeal, we should
try to move individuals to danger control process. Danger
control is a cognitive process and leads to changing person’s
attitudes, behavioral intention, and behaviors.32:3341,58-64
A meta-analysis of 88 attitude—behavior studies reported that
attitudes predict the upcoming behavior considerably and
substantially.® Intention is an important key on individual’s
readiness for action. Several studies indicated that intention
forecasts behaviors although intention—behavior gap should
not be neglected.®¢’

The current study showed that there was no significant
improvement in women’s behavior toward early breast can-
cer diagnosis. Two reasons may be put forward to explain
the findings. First, there are several factors that influence the

effectiveness of fear appeals, including individual charac-
ters, norms, strength of fear, perceived threat, and perceived
response efficacy.”® Therefore, if we could not see signifi-
cant changes in women’s behavior as a result of the study
intervention, this should be interpreted in the light of these
factors. For instance, the amount of fear was not enough or
women felt that they could not attend the annual clinical breast
examination for any reason. Second, our observation might
be due to the nature of the recommended behavior or the fact
that improvement in one’s behavior could not be captured in
a short-term basis. Perhaps the short follow-up assessment
(women were followed only for 3 months) did not allow us
to really see whether fear appeal could influence women’s
behavior or not. The theoretical models of behavior change
usually expect a longer time for modifying a problematic
behavior or acquiring a positive and healthy behavior. For
instance, the transtheoretical model argues that health behav-
ior change involves different long-term processes and thus one

Table 3 Comparison of baseline assessment between the study groups (n=600)

Scores Intervention (n=277) | Control (n=323) P-value
Attitude 0.60*

Less than mean, n (%) 132 (47.7) 147 (45.5)

Equal or higher than mean, n (%) 145 (52.3) 176 (54.5)

Mean (SD) 53.19 (7.59) 53.71 (7.49) 0.42°
Behavioral intention 0.85

Less than mean, n (%) 54 (19.5) 61 (18.9)

Equal or higher than mean, n (%) 223 (80.5) 262 (81.1)

Mean (SD) 3.49 (1.09) 349 (1.11) 0.98°
Behavior 0.36*

Less than mean, n (%) 110 (39.7) 140 (43.3)

Equal or higher than mean, n (%) 167 (60.3) 183 (56.7)

Mean (SD) 1.56 (0.57) 1.53 (0.54) 0.60°

Notes: *Derived from chi-squared test. ®Derived from t-test.
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Table 4 Comparison of follow-up assessment between the study groups (n=438)

Scores Intervention (n=217) | Control (n=221) P-value
Attitude 0.02*

Less than mean, n (%) 60 (32.5) 80 (40.2)

Equal or higher than mean, n (%) 157 (67.5) 141 (59.8)

Mean (SD) 54.57 (8.56) 52.67 (9.22) 0.03°
Behavioral intention 0.04*

Less than mean, n (%) 26 (9.4) 39 (I5.1)

Equal or higher than mean, n (%) 191 (90.6) 182 (84.9)

Mean (SD) 3.81 (0.58) 3.66 (0.70) 0.01°
Behavior 0.172

Less than mean, n (%) 55 (30.7) 69 (31.2)

Equal or higher than mean, n (%) 162 (69.3) 152 (68.8)

Mean (SD) 1.58 (0.74) 1.47 (0.69) 0.13°

Notes: *Derived from chi-squared test. *Derived from t-test.

should not expect to see a behavior change in a short period of
time. The model also posits that not only a behavior change by
itself is an important step toward adapting a healthy behavior
but also the maintenance of such behaviors is crucial.®

Above all as indicated in the regression analysis (Table 6),
baseline level of the outcomes (attitude, behavioral intention,
and behavior scores) showed significant association with the
same outcome levels at follow-up. Such observation might
indicate that those who usually do not have positive attitude
toward early breast cancer diagnosis or do not have any
intentions to act toward early breast cancer diagnosis regard-
less of exposure to fear appeals or other strategies might not
follow recommended messages or benefit from interventions
alone unless we raise awareness among such individuals.

It is known that there are several barriers, which inhibit
the early breast cancer diagnosis, such as poverty, lack

Table 5 Comparison of the study outcomes at baseline and
follow-up within intervention and control groups

Baseline, Follow-up, P-value®
mean (SD) | mean (SD)
Attitude
Intervention (n=217) 53.05 (7.60) | 54.98 (8.25) | 0.0l
Control (n=221) 53.16 (7.75) | 52.59 (9.21) | 0.41
Behavioral intention
Intervention (n=217) 3.59 (1.01) 3.81 (0.58) 0.001
Control (n=221) 3.55 (1.04) 3.66 (0.70) 0.11
Behavior
Intervention (n=217) 1.56 (0.57) 1.58 (0.74) 0.78
Control (n=221) 1.53 (0.53) 1.47 (0.70) 0.18

Note: *Derived from paired t-test.

of health insurance, and aging. Also not having enough
knowledge about screening methods, being busy, negligence,
forgetfulness, and not feeling necessity for early breast
cancer diagnosis are some other reasons that have been
acknowledged in different studies.*'?

The women who participated in this study were not well
educated. Studies have shown that low-educated women
usually do not have enough information about breast cancer,
its risk factors, and are most prone to not doing screening
behaviors.'>!'*!” However, although education is a main
factor in determining women’s socioeconomic status, there
is a paradox between educational level and risk of breast
cancer. Women in higher socioeconomic status usually are
at higher risk of breast cancer, while women from lower
socioeconomic position are at lower risk of breast cancer but
they usually do not use preventive services.'>!” Studies from
Iran found that Iranian women have relatively inadequate
knowledge about breast cancer and its preventive measures.
As such, it has been emphasized that Iranian women need
more education and appropriate information about breast
cancer and its early detection. %347

The participants of this study were selected from women
aged 40 years and above living in Tehran. This might
limit the external validity of the study although there is
evidence that a representative sample from Tehran could
be a representative of Iranian people.®” We did not use the
risk behavior diagnosis to assess whether women were at
danger control or fear control processes at different phases.
Short follow-up time is also another limitation. Further
studies are needed to investigate how fear appeal strategy

International Journal of Women’s Health 2019:11

submit your manuscript 7

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Termeh Zonouzy et al

Dove

Table 6 The OR for lower levels of outcomes at follow-up adjusted
for baseline level of the outcomes and women’s characteristics

OR 95% ClI P-value

Attitude
Age 0.98 0.96-1.00 |[0.16
Education 0.99 0.94-1.00 | 0.70
Marital status

Married 1.0 (ref.)

Single 1.30 0.76-2.21 | 0.34
Employment status

Employed 1.0 (ref.)

Housewife 1.29 0.70-2.38 | 041
Study groups

Intervention 1.0 (ref.)

Control 1.30 1.13-1.61 | 0.04
Baseline attitude score

Equal or higher than mean 1.0 (ref.)

Less than mean 251 1.73-3.59 | <0.001
Behavioral intention
Age 0.99 0.96-1.02 | 0.76
Education 0.97 0.91-1.05 | 053
Marital status

Married 1.0 (ref.)

Single 3.06 1.52-6.17 | 0.002
Employment status

Employed 1.0 (ref.)

Housewife 1.46 0.56-3.79 | 043
Study groups

Intervention 1.0 (ref.)

Control 1.77 1.02-3.05 | 0.03
Baseline behavioral intention
score

Equal or higher than mean 1.0 (ref.)

Less than mean 6.10 3.51-10.5 | <0.001
Behavior
Age 1.00 0.98-1.02 |0.78
Education 0.96 091-1.01 |o0.16
Marital status

Married 1.0 (ref)

Single 1.50 0.86-2.62 |0.14
Employment status

Employed 1.0 (ref.)

Housewife 1.18 0.93-2.23 | 0.6l
Study groups

Intervention 1.0 (ref.)

Control I.10 0.76-1.59 | 0.60
Baseline behavior score

Equal or higher than mean 1.0 (ref.)

Less than mean 3.56 2.44-5.18 | <0.001

Abbreviation: ref., reference.

might work in the long term in changing early breast cancer
diagnosis among women. One another limitation for the
current study is the fact that we did not collect information
concerning women’s perception of benefits and intangible
costs of breast screening (eg, false positive or overdiagno-
sis). This perception could be a confounding variable in the
analysis. The recent literature suggests that in addition to
raising awareness among women about early detection and
breast cancer screening programs, persuasive communica-
tions should focus on informed decision-making in light
of potential benefits and harms perceived by women.”""!
Finally, it is important to report that there was a substan-
tial loss to follow-up. This means that the study did not
achieve its designed power and this should be considered
as a limitation.

Conclusion

The results showed that fear appeals could influence women’s
attitude and behavioral intention but not early breast cancer
diagnosis. Perhaps longitudinal studies are needed to be able
to capture behavior changes when studying early cancer
diagnosis.
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