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Background: The prevalence of breast cancer in Iran has increased. An effective

approach to decrease the burden of breast cancer is prevention.Objective: The aim of

this study was to develop and evaluate an educational model, called the ASSISTS, for

promoting breast cancerYpreventive behaviors in women. Methods: A multiphase

method was used to develop the model designed to promote breast cancer prevention

behaviors. A conceptual model was generated based on a secondary analysis of

qualitative data. Then, a structural equation model technique was used to test the

relationships among the model constructs. Results: The analysis revealed that 7

constructs could be extracted, namely, perceived social support, attitude, motivation,

self-efficacy, information seeking, stress management, and self-care. Based on these

constructs, a conceptual model was built and tested using structural equation modeling.

The model fit was good, and the model confirmed significant relationships among the 7

constructs of breast cancer prevention. Conclusion: Findings revealed that self-care

behavior and stress management are influenced directly by attitude, motivation,

self-efficacy, information seeking, and social support. In addition, women seek more

information when they are motivated, have more self-efficacy, have a more positive

attitude toward breast cancer prevention, and experience more social support.

Implication for Practice: Cancer nurses can be at the forefront of breast cancer

prevention. Because they can play a pivotal role in providing information, they can
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reduce women"s stress and increase their self-care behavior. In addition, their social

support can positively influence Iranian women"s attitude, motivation, and self-care

behavior. Furthermore, implementing educational programs based on this model

might encourage women to practice preventive behaviors.

B
reast cancer is an important health concern in developed
and developing countries.1 It is the most common type
of cancer, with a negative impact on both the women"s

longevity and quality of life and is a leading cause of cancer death
among women around the world.2 The incidence of breast can-
cer has increased in the previous decades because of variations in
the prevalence of fertility risk factors, lifestyle changes, and genetic
elements.3 Furthermore, increasing life expectancy contributes
to the growing breast cancer incidence. Developed countries have
a higher incidence of breast cancer than developing countries.
Mortality has declined throughout the previous 4 decades
because of improvements in treatment approaches and screening
behaviors.4 Although early detection and treatment of breast
cancer have decreased its mortality, the real challenge is to de-
crease breast cancer incidence. Several breast cancer risk factors
can be allocated into changeable and nonchangeable elements.
There is a possibility for decreasing breast cancer incidence by
altering the changeable risk factors, such as nutritional modi-
fications or modifications to a sedentary lifestyle. A decrease in
breast cancer incidence by focusing on nonchangeable risk fac-
tors, such as genetic factors, may, however, require other methods.5

Several studies conducted in Iran have shown that breast cancer
is a leading cause of death among the top 5 most common cancers
and is the most frequent cancer detected in Iranian women. Breast
cancer affects Iranian women almost 1 decade earlier than women
in the developed world.6 The incidence rate of breast cancer in
Iranian women is 24.6% of all cancers, and 67.6% of the af-
fected women are between 35 and 60years of age.7

Several risk factors increase the probability of breast cancer,
but behavioral factorsVsuch as a low level of exercise, unhealthy
eating habits, smoking, drinking alcohol, and a high level of
stressVmight have a key role in the risk of developing breast
cancer.8,9 These behavioral factors are both important risk factors
for developing breast cancer and may influence individuals’ health
outcomes and well-being.10 Therefore, prevention practices can
decrease the burden of breast cancer and its associated mortality.
Screening behaviors, such as clinical breast examinations or breast
self-examinations, together with improvements in lifestyle habits,
such as quitting smoking, eating more healthily, increasing phy-
sical activity, and learning to control one"s stress levels, may con-
tribute to early detection of breast cancer and, thereby, reduce the
risk of mortality.11 However, because only a few Iranian women
report performing breast cancer screening, focusing on the
improvement of healthy lifestyles might be important to develop
positive healthcare practices and improve health outcomes.8

It is important to advance the future health of today"s people
by applying health promotion interventions. The necessity for
health promotion may be even more important for persons whose
quality of life independently, and often seriously, depends on
keeping their health, which may be considerably affected by

cancer. Preventing behavior from an early age (ie, in childhood)
is an approach that will obtain health benefits in the long run.
Population-based prevention approaches aim to modify the habits
of individuals by encouraging an increase in healthy behaviors and
a decrease in health-threatening behaviors. Changing one"s lifestyle
is not, however, easy, and there is evidence that interventions are
more effective if they are based on a theory or a conceptual
model.12,13 Effective population-based prevention depends on
applying educational models.14,15 In addressing this issue, there
is an urgent need to develop an effective educational model that
is able to identify the various dimensions of breast cancerYpreventive
behaviors. Well-defined dimensions of behaviors that increase
individuals" self-care and healthy lifestyles are vital to prevent
women from developing breast cancer.

Several studies have been conducted to develop effective
strategies that might increase the Iranian women"s knowledge of
breast cancer screening, breast self-examination, and clinical
breast examination.15Y17 However, to the best of our knowl-
edge, no study has developed and evaluated a conceptual model for
factors associated with breast cancerYpreventive behaviors to increase
these behaviors in the community of Iranian women who are in the
age group at risk for breast cancer. The aim of this study was to
develop an educational model, called the ASSISTS, for promoting
breast cancerYpreventive behaviors among Iranian women and to
evaluate this model by means of structural equation modeling
(SEM). A multiphase method was applied; we developed a con-
ceptual model based on a secondary analysis of previously gathered
qualitative data,18 and then we conducted a cross-sectional study
among 260 Iranian women and tested our conceptual model.

n Methods

Phase 1: Development of Our Conceptual Model

We first developed a conceptual model that consisted of con-
structs with subthemes that influence women"s breast cancerY
preventive behaviors. Constructs and indicators were derived
based on secondary analysis of qualitative research published in
2014 by Khazaee-Pool and colleagues,11 in which Iranian women"s
experiences with breast cancerYpreventive behaviors were ex-
plored. Based on this secondary analysis, 7 key themes were
found, including (1) attitudes, (2) self-efficacy, (3) motivation,
(4) self-care, (5) perceived social support, (6) information seek-
ing, and (7) stress management. The model with the key themes
and subthemes is presented in Table 1. Based on the themes, a
conceptual model was generated. The model was called ASSISTS
based on one the letter of each seven subscales including A: attitudes,
S: support systems, S: self-efficacy, I: information seeking, S: stress
management, T: motivation, and S self-care (Figure 1).
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Phase 2: Empirical Section

In a second phase, we investigated the relationship between the
7 themes of the previously mentioned conceptual model in a
sample of 260 women by means of SEM.

All women received oral and written information about the
study and their tasks before the beginning of the project.
Written consent forms were signed by all the women, who were
informed that they were free to leave the study at any time they
wanted. The study was approved by the regional ethical com-
mittee (registration code at Registry Center Clinical Trial of
Iran: IRCT201305068742N2).

Based on the theoretical and empirical knowledge of the 7
themes, the following hypotheses were formulated: (a) perceived
social support is positively associated with self-efficacy,19 moti-
vation,20 and attitude,21 which in turn is positively associated with
information seeking, self-care, and stress management22Y25; (b)
social support is positively associated with information seeking,26

self-care,27 and stress management28; and (c) information seeking
is positively associated with self-care and stress management29,30

(Figure 1).

PARTICIPANTS AND DATA COLLECTION

A total of 260 healthy women aged 30 to 75years with different
educational levels and employment statuses were included in the
analysis. The subjects enrolled in the study through healthcare
centers affiliated with Tehran University of Medical Sciences,
Iran. The women received a courtesy gift (ie, a pool ticket) and
were thanked for participating. Women signed a consent form,
in which the following inclusion criteria were mentioned: (a)
participants had to be healthy (ie, without a history of breast
cancer) and (b) they had to be literate. Descriptive characteristics
of the sample are shown in Table 2. The sociodemographic
characteristics of the 260 participants revealed a mean age of
45.12T5.92years. Most participants were married (56.54%) and
had some college or higher education (58.08%). More than half
of the participants were employed (55%).

MEASURE: ASSISTS SCALE

The relationships between the 7 themes were examined using
the ASSISTS, which is a 33-item self-report scale designed to
measure factors affecting breast cancerYpreventive behaviors in

Table 1 & Themes and Subthemes Identified by
Secondary Analysis of Previous
Data (Phase 1)

Themes Subthemes

Attitudes toward breast
cancer and prevention

Superstitious beliefs
Fatalism
Prejudice

Worries
Feelings of giving up
Sense of shame

Self-efficacy
Self-esteem
Self-responsibility
Motivation for changing behavior

Motivation
Previous positive experiences
Competence and worthiness

Cost-effectiveness of preventive
behavior

Self-care

Healthy lifestyle
Self-monitoring

Stress management

Positive Thinking
Relaxation
Spirituality

Social support

Family and friends support
Healthcare system support
Support from government and

policy makers
Insufficient family support
Lack of resources and facilities

Weaknesses of strategies and policies
Information seeking

Media
Public education

Intersectional cooperation
Interpersonal interactions
Inattention to individual needs

Stereotypical training
Insufficient informing

Figure 1n Conceptual model.
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women.31 The ASSISTS scale comprises 7 subscales: supportive
systems (5 items, Cronbach"s !=.85), efficacy (3 items, Cronbach"s
!=.83), self-care (7 items, Cronbach"s !=.82), stress management
(3 items, Cronbach"s !=.81), motivation (3 items, Cronbach"s
!=.79), information seeking (4 items, Cronbach"s !=.79), and
attitude (8 items, Cronbach"s !=.69). Sample items include
‘‘My health is OK, which is why I do not think at all that

sometime I might develop breast cancer’’ (attitude, reverse scored),
‘‘I am able to make decisions about routine mammograms in
order to maintain my breast health’’ (self-efficacy), ‘‘My family
members pay attention and give me good advice about breast
cancer prevention’’ (supportive systems), and ‘‘I try to avoid
negative thoughts about breast cancer even if I am afraid that I
may have cancer’’ (stress management). Each item was rated on
a 5-point Likert-type scale ranging from 1 (never) to 5 (always).
Possible scores ranged from 33 to 165, with higher scores
indicating more favorable breast cancerYpreventive behaviors.
The ASSISTS questionnaire has been used with native Iranian
women and has demonstrated robust psychometric properties.31

ANALYTIC STRATEGY

Our analyses began with a discussion of the intercorrelations
among the study variables. Then, we built a measurement model
and investigated the fit. Thereafter, we conducted a structural
equation to examine the associations between the study vari-
ables. The model fit for the measurement and structural model
was assessed using the #2 difference test, with a P greater than
.05 indicating a good fit32; root mean square error of approxi-
mation (RMSEA) and the standardized root mean square resid-
ual (SRMR) with values less than 0.05 indicated a good fit and
values between 0.05 and 0.08 indicated an adequate fit.33 The
goodness-of-fit index (GFI) and the normed fit index (NFI)
were examined, with values above .95 indicating a good fit and
values between .90 and .95 indicating an acceptable fit. Fur-
thermore, the comparative fit index (CFI), Tucker Lewis fit index
(TLI), and the non-normed fit index (NNFI) were examined,
with values higher than 0.95 indicating an acceptable fit and
values higher than 0.97 indicating a good fit.34,35 SPSS (version
18.0; SPSS Inc, Chicago, Illinois) was used for the descriptive
statistics, and IBM SPSS AmosV22 statistical software was used
for the SEM.36

n Results

PEARSON’S CORRELATIONS

Table 3 shows the means (Ms), SDs, and Pearson"s correlation
matrix for the constructs of the ASSISTS model. The correla-
tions between the measures were in the expected direction.
Moderate positive associations were found between all constructs.

MODEL TESTING AND MODEL FIT

The measurement model provided a good fit, #2/df=1.86,
RMSEA=0.031 (90% confidence interval: 0.021-0.089), and
SRMR=0.03, which was lower than 0.08, thus indicating a
good fit of the model. The GFI, adjusted goodness of fit
index, CFI, NNFI, and NFI were higher than 0.90 (0.99, 0.98,
0.94, 1, and 0.98, respectively). Furthermore, the Cronbach"s !
coefficient for the instrument revealed good internal consistency
(!=.79), and the intraclass correlation coefficient of the ASSISTS
scale was satisfactory (intraclass correlation coefficient=0.086).
Furthermore, the model (Figure 2) provided a good fit to the
data (#2

5=0.211, P=.646, RMSEA=.00, NFI=1.00, NNFI=0.99,

Table 2 & Sample Sociodemographic
Characteristics (N=260)

(N=260)

Age, y

30Y34, n (%) 37 (14.23)
35Y39, n (%) 61 (23.46)
Q40, n (%) 162 (62.31)
Mean (SD) 45.12 (5.92)

Range 30Y75
Employment status, n (%)

Housewife 117 (45)

Employed 143 (55)
Educational status, n (%)

Primary 25 (9.61)

Secondary 84 (32.31)
Higher 151 (58.08)

Marital status, n (%)

Single/divorced/widowed 113 (43.46)
Married 147 (56.54)

Age at menarche, n (%), y
Unknown 46 (17.69)

7Y11 79 (30.38)
12Y13 108 (41.54)
Q14 27 (10.39)

Age at first live birth,
n (%), y

No children 74 (28.46)

e20 57 (21.92)
20Y24 62 (23.85)
25Y29 61 (23.46)
Q30 6 (2.31)

Number of first-degree
relatives with breast
cancer, n (%)

0 194 (74.61)
1 49 (18.85)
91 17 (6.54)

Biopsy, n (%)
No 257 (98.85)

Yes (1 biopsy) 3 (1.15)

Yes (91 biopsy) 0 (0)
Living a breast

problems, n (%)
No 251 (96.54)

Neoplasm 0 (0)
Cyst 9 (3.46)

Breast cancer screening,

n (%)
Mammography 42 (16.15)

Sonography 55 (21.15)

No 163 (62.70)
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CFI=1.00, TLI=1.00, SRMR=0.067, GFI=1.00, and adjusted
goodness of fit index=0.993).

Table 4 displays the standardized regression coefficients of
the relations between the constructs of our conceptual model.
Our conceptual model was confirmed, with significant positive
associations between perceived social support and self-efficacy,
motivation, and attitude, which in turn were positively asso-
ciated with information seeking, self-care, and stress manage-
ment. Furthermore, social support was positively associated
with information seeking, self-care, and stress management, and
information seeking was positively associated with self-care and
stress management.

n Discussion

Breast cancer is one of the most frequent cancers in women,
especially those living in developing countries. A huge increase
in breast cancer incidence worldwide has been highlighted, and
the most quickly growing part is that of women younger than
40years.1 Therefore, using different procedures and expanding
new interventions to improve sufferers" well-being and reduce
the risk of breast cancer are of major importance. To the best
of our knowledge, no study has developed and implemented

such a model with regard to breast cancer prevention. In the present
study, we described the development and assessment of an educational
model, called the ASSISTS, that aims to improve breast cancerY
preventive behaviors in Iranian women, as well as in other women.

The present study contributes to the literature by applying
a holistic viewpoint to promoting women"s breast cancerYpreventive
behaviors. Our conceptual model was based on a secondary
analysis of previous qualitative data to identify factors affecting
breast cancerYpreventive behaviors in women.18 The secondary
analyses revealed that breast cancerYpreventive behaviors com-
prised 7 constructs, including social support, attitude, motiva-
tion, self-efficacy, information seeking, stress management, and
self-care. Based on the literature, we then examined the associa-
tions between the 7 constructs, which had never been docu-
mented before. By using advanced statistical analyses, the present
study allowed for a more complex testing of the associations and
the influences between the constructs. In particular, this study
pointed out more specific information on constructs involved in
interventions that enhance breast cancerYpreventive behaviors
and, consequently, women"s health.

The 7 constructs in the present study have some similarities
with the constructs of the high-level wellness lifestyle described
by Ardell.37 For instance, the stress-management construct of
Ardell"s 5 dimensions of a wellness lifestyle shows similarities
with the stress-management construct identified in the present

Table 3 & Means, SDs, and Pearson"s Correlation Coefficients of Variables Used in the SEM (N=260)

Construct M SD Attitude Motivation Self-efficacy
Information
Seeking

Stress
Management Self-care

Social
Support

Attitude 28.26 6.39 1.00

Motivation 11.85 2.66 0.709a 1.00
Self-efficacy 12.09 2.44 0.687a 0.781a 1.00
Information seeking 14.54 3.41 0.762a 0.648a 0.704a 1.00

Stress management 11.01 2.79 0.724a 0.784a 0.751a 0.651a 1.00
Self-care 25.54 5.70 0.801a 0.772a 0.824a 0.719a 0.736a 1.00
Social support 17.45 4.12 0.654a 0.626a 0.659a 0.643a 0.670a 0.717a 1.00

aPG .01.

Figure 2n Final SEM with standardized regression coefficients.
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study. In addition, 3 of Ardell"s 5 constructs of a wellness life-
style (ie, self-responsibility, nutritional awareness, and physical
fitness) are similar in meaning to the self-care construct that
was identified in the current study.38

Based on our conceptual model, we found that self-care
behavior and stress management are influenced directly by attitude,
motivation, self-efficacy, information seeking, and social sup-
port. Our findings also suggest that women seek more infor-
mation when they are motivated, have more self-efficacy, have
a more positive attitude toward breast cancer prevention, and
experience more social support. The desire and ability to take
part in preventive behaviors may be most relevant when women
believe that they are at high risk for breast cancer and that self-
care behaviors may have protective benefits. In a way, our
research findings are also consistent with Eagly and Chaiken"s38

multiple attitudeYbehavior model, which is specifically attrac-
tive due to its generality. Based on Eagly and Chaiken"s38

model, behavior is partly adjusted with attitudes by applying
attitudes along with other factors, such as intentions, perceived
useful outcomes, and habits, that also help to determine
behavior. Salehi and colleagues39 found that that the level of
perceived control and self-efficacy could be an effective means
in participants" activity for a healthy lifestyle and well-being.

Our findings also confirmed positive associations between
social support and all other constructs of the model. Social
support not only directly relates to self-care and stress man-
agement but also indirectly influences self-care behavior and
stress management by its association with attitude, motiva-
tion, self-efficacy, and information seeking. The core of social
support refers to the person"s perception that others will give
impressive assistance during times of need.40 It seems that
more effective support from different sources may lead to higher

levels of preventive behaviors in women by encouraging them to
use more stress-management methods and self-care behaviors
through having a positive attitude, maintaining good self-efficacy,
and seeking more information regarding breast cancer preven-
tion, and in turn, these women may be more likely to have better
preventive behaviors. Previous studies have highlighted that
social support is related to the promotion of psychological and
physical well-being, such as reducing high stress levels in cancer
patients28 and decreasing death risk in chronic disease pop-
ulations.41 In addition, social support has been associated with
a healthy lifestyle,19 self-efficacy,26 information-seeking behav-
ior,42 and motivation.43

Our model showed that motivation and information-seeking
behavior are significantly associated with self-care behaviors and
stress management. Vancampfort44 also reported that motiva-
tion is the key to effectively applying lifestyle modifications in
illnesses. In K.hkPnen"s45 study, motivation was found to be
an essential factor in a healthy lifestyle among persons with
coronary heart disease after intervention. Furthermore, infor-
mation seeking is progressively recognized as a key approach in
women"s health-preventive activities regarding breast cancer.
For women, believing that they have a chance of getting breast
cancer may motivate them to search for information about
lifestyle behaviors that may help to maintain their health and
decrease their risk of developing breast cancer. This is con-
sistent with a study conducted by Ramirez and colleagues,46

which found that the effects of seeking healthy information
from media and friends/family were dependent on healthy
lifestyle behaviors such as healthy eating and physical exercise.
Although correct information is an important source for sup-
porting women and families to explain the meaning of pre-
ventive behaviors, more studies may be required to explain

Table 4 & Standardized Regression Coefficients for ASSISTS Model

SEM Model Estimate SE CR P

Self-efficacy @ Social support 0.658 0.028 14.075 G.001

Motivation @ Social support 0.626 0.031 12.904 G.001
Attitude @ Social support 0.642 0.068 13.462 G.001
Information seeking @ Social support 0.624 0.038 12.837 G.001

Stress management @ Social support 0.170 0.033 3.492 G.001
Self-care @ Social support 0.266 0.055 4.160 G.001
Information seeking @ Attitude 0.324 0.035 6.429 G.001

Stress management @ Attitude 0.201 0.027 3.553 G.001
Self-care @ Attitude 0.333 0.045 7.210 G.001
Information seeking @ Self-efficacy 0.242 0.024 4.015 G.001

Stress management @ Self-efficacy 0.222 0.069 3.656 G.001
Self-care @ Self-efficacy 0.387 0.016 7.799 G.001
Information seeking @ Motivation 0.178 0.023 3.948 .004
Stress management @ Motivation 0.374 0.061 6.403 G.001

Self-care @ Motivation 0.318 0.002 2.902 .004
Stress management @ Information seeking 0.024 0.048 0.266 .008
Self-care 6 Information seeking 0.116 0.079 0.143 .002

Motivation 6 Attitude 0.417 0.032 5.810 G.001
Self-efficacy 6 Attitude 0.451 0.032 5.408 G.001
Motivation 6 Self-efficacy 0.595 0.057 10.621 G.001

Stress management 6 Self-care 0.447 0.063 3.059 G.001

Abbreviation: CR, critical ratio.
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how it helps to decrease women"s doubts and negative attitudes
about breast cancer prevention in Iran. Given the current
findings and an extended focus on women"s responsibility for
their well-being, this may be particularly true for women who
want more information about breast cancer prevention beyond
what they get from their healthcare provider. Interacting with
somebody who can provide health information may noticeably
help Iranian women to decrease their uncertainty about breast
cancer prevention.

The results of the present study might help cancer nurses
who care for critically ill cancer patients. Cancer nurses are a
valuable source for patients because they create a supportive
environment by helping patients with the challenges and dif-
ficulties involved in early detection.47 Cancer nurses can help
patients by educating them about treatment options, and they
can also help by educating people about screening behaviors
to prevent cancer. Knowledge about the associations between
the 7 themes of the ASSISTS might help cancer nurses to in-
crease the awareness of women about cancer-preventive be-
haviors.48 When women are aware of the importance of preventive
behaviors, they will have greater motivation to perform such
behaviors.31

n Strengths and Limitations

A strength of this study is that we used qualitative data in
developing an educational model and thereafter examined em-
pirically the associations between social support, attitude, moti-
vation, self-efficacy, information seeking, stress management,
and self-care.

Nevertheless, the present study also had some limitations.
One important limitation is that this study was conducted in
only 1 city of Iran (ie, the capital of Iran), one of the world"s
developing countries. It is hard to identify how applicable these
results may be to people of other countries, and thus, the study
may have limited external validity. Therefore, it might be in-
teresting to repeat the study with women from different cultural
backgrounds living in other cities/countries. A second limitation
concerns the use of self-reported information, which involves
a certain risk that the results are based on common-method
variance.49 The present study supposed that the self-reported
information was a genuine reflections of the women"s activities.
Furthermore, the fact that the researchers met the women to
assist with filling in the questionnaire might have introduced
some bias into the report. To reduce this bias, skilled researchers
were recruited to conduct the research. A final limitation is that
our data are cross-sectional. Based on the literature, we have
assumed several associations between the constructs, but we
acknowledge that reciprocal causation or bidirectionality be-
tween the constructs cannot be ruled out.

n Conclusion

This study reported the development and investigation of an
educational model for promoting women"s behaviors to prevent

breast cancer. Based on a secondary analysis of a previous quali-
tative study, 7 constructs were discerned, including perceived
social support, attitude, motivation, self-efficacy, information
seeking, stress management, and self-care. Our results indicate
that self-care behavior and stress management are influenced
directly by attitude, motivation, self-efficacy, information seeking,
and social support. Cancer nurses can be at the forefront of breast
cancer prevention. Because they can play a pivotal role in pro-
viding information, they can reduce women"s stress and increase
their self-care behavior. Furthermore, by providing social support,
they can positively influence Iranian women"s attitude, motiva-
tion, and self-care behavior. The results of the present study may
also help investigators who desire to describe the breast cancerY
preventive behavior components in different populations and
who want to effectively plan preventive health-related behav-
ioral approaches for women. Further research involving other
samples with different socioeconomic levels and cultural back-
grounds is, however, required to better explain the constructs of
our model.
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