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Abstract
The aim of this research was to verify the effectiveness of a Health Belief Model-based intervention in increasing knowledge 
and changing beliefs about breast cancer and its early detection as well as in improving breast self-examination behaviors. 
This randomized controlled clinical trial involved 210 women. The program was implemented by email and involved sending 
daily messages to participants for 30 days. The women in the intervention group received messages aimed at increasing the 
practice of breast self-examination behavior. Participants in the control group received messages promoting general health. 
Before and after the intervention there were evaluated the application of breast self-examination, level of knowledge, beliefs 
associated with health (susceptibility to develop breast cancer, disease severity, benefits of self-examination, barriers to 
achieving this behavior, cues to action, self-efficacy in performing self-examination). At the end of the program, a significant 
improvement in the perception of disease severity and the benefits of breast self-examination was obtained, as well as a sig-
nificant increase in the percentage of participants who achieved this behavior. The results obtained are arguments for it to be 
implemented by health care providers who want to promote self-examination as a method of early detection of breast cancer.
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Introduction

Cancer is a serious disease that continues to spread and has 
a significant physical, emotional and financial burden on 
affected individuals and their families as well as on the com-
munity and health systems. Globally, this disease was the 
second leading cause of death in 2018, accounting for one 
in six deaths (World Health Organization, 2021a). A quarter 
of these occur in low- and middle-income countries where 
the necessary medical resources are not available (American 
Cancer Society, 2021). Of the various types of cancer, breast 
cancer was the second most common in 2018 (2.09 million 
cases), being responsible for the deaths of 627,000 women 
in that year alone (World Health Organization, 2021a). It has 
also been found that globally there is a significant increase in 
this type of cancer (Heer et al., 2020), the American Cancer 
Society estimates for example that in the US the incidence of 

breast cancer increased annually by 0.5% per year between 
2008 and 2017 (American Cancer Society, 2021).

In this context, prevention and early detection are impor-
tant means of reducing the burden of this disease (World 
Health Organization, 2021b). Prevention of breast cancer 
includes lifestyle changes, avoidance of risk factors, medi-
cation to treat precancerous conditions, and risk reduction 
surgery (National Cancer Institute, 2021). Increasing breast 
awareness in the Western society offers better prognosis for 
early detection of breast cancer (Swami et al., 2020). The 
disease does not impact only the patient, but also the partner, 
affecting their life-style and the levels of anxiety, depres-
sion and distress increases significantly (Vintilă et al., 2019), 
coping with the disease will involve both partners (Ștefănuț 
et al., 2020), as such including the partner in addressing the 
topic of early detection of breast cancer becomes of interest. 
Common dyadic coping has proven to be an important part 
of the quality of relationship in these particular situation 
(Ștefănuț et al., 2020).

For early detection, the World Health Organization 
(2021c) recommends mammography but notes that this is 
an expensive screening method, not applicable in countries 
with limited medical resources, so other screening methods 
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must be considered. Such ways of screening for breast can-
cer are clinical examination of the breasts as well as self-
examination. Although there have been disputes about the 
usefulness of breast self-examination as a unique screening 
method in reducing breast cancer mortality (Thomas et al., 
2002), this behavior is still recommended for early detec-
tion of the disease (Crossing & Manaszewicz, 2003). Along 
with education, it is also a way to improve breast health 
awareness as well as a way to increase adherence to clinical 
examination and mammography (Anderson & Jakesz, 2008; 
Anderson et al., 2003).

Breast self-examination requires women to know what 
their healthy breasts look and feel like in order to check for 
any nodules, secretions, and changes in size, shape, texture, 
color (National Breast Cancer Foundation, 2021). This is 
a low-cost, non-invasive method that requires little time to 
apply and can be done even by women at home. Despite all 
these advantages, the frequency of application is variable 
44.4%—75% (Dewi et al., 2019; Tu et al., 2006; van Dooren 
et al., 2003), and the quality of the examination is low, the 
percentage of those who perform correctly procedure rang-
ing from 15.7% to 27% (Carelli et al., 2008; Tu et al., 2006). 
According to various studies, factors influencing breast 
self-examination include: beliefs and attitudes about breast 
cancer, knowledge about risk factors, social influence, self-
efficacy (Luszczynska & Schwarzer, 2003; Lechner et al., 
2004; Mason & White, 2008; Didarloo et al., 2017; Dewi 
et al., 2019; Ju et al., 2021).

Along with the identification of the factors involved in 
the adoption of the self-examination behavior of the breasts, 
there were also interventions that aimed to increase its fre-
quency. One of the most widely used theoretical frameworks 
for defining these interventions is the Health Belief Model 
(HBM) (Rosenstock, 1974). This model was originally 
proposed in an attempt to understand the low adherence to 
tuberculosis screening and prevention programs, but was 
later used in other diseases such as cancer. The constructs 
included in the model are: the perception of the susceptibil-
ity to develop the disease, the perception of the severity of 
its consequences, the benefits perceived as a result of the 
application of prevention and early detection behaviors, the 
perceived barriers to achieving those behaviors, the per-
ceived self-efficacy action, namely those internal or external 
triggers that contribute to the decision to adopt behaviors. 
According to the model, a person is more likely to perform 
breast self-examination if she perceives that there is a high 
chance of developing breast cancer, if she considers that the 
consequences of the disease are serious and self-examination 
leads to their reduction. It is also more likely that someone 
will perform self-examination of the breasts as they consider 
that they are able to perform this behavior and the obstacles 
to achieving it are less. In addition, the existence of cues to 
action is likely to favor the realization of self-examination.

HBM-based interventions have achieved significant 
positive results in modifying HBM constructs, improving 
knowledge, and increasing the frequency of breast self-
examination (Akhtari-Zavare et al., 2016; Tuzcu et al., 2016; 
Secginli & Nahcivan, 2011; Hajian et al., 2011). They were 
developed face-to-face and included information on breast 
anatomy, the incidence, consequences and symptoms of 
breast cancer, and screening methods. Printed educational 
materials, reminder cards were used and some interventions 
included the practice of examining the breast using silicone 
models.

According to the data available on the WHO website 
(World Health Organization, 2021d) in Romania, breast 
cancer has an incidence of 11.5% and a mortality of 6.6%. 
It ranks first in cancer deaths among Romanian women 
(Furtunescu et al., 2021). Regarding the early detection of 
this disease, so far, despite pilot programs and attempts to 
include mammography in national health programs, there 
is no nationally organized screening program. Access to 
mammography is fragmented and often involves payment 
(Furtunescu et al., 2021). In this context, educating women 
about breast cancer, the possibilities of prevention and early 
detection and especially the detection by inexpensive meth-
ods is a priority.

The present study aims to define and evaluate the effec-
tiveness of an intervention based on HBM in terms of chang-
ing beliefs about breast cancer and its prevention, improv-
ing knowledge about them and increasing the frequency of 
breast self-examination. Given the specific situation created 
by the COVID-19 pandemic that required compliance with 
physical distance, the research used email as a way to deliver 
content. The specific hypotheses formulated are:

H1: after the end of the program there will be a statis-
tically significant increase in the level of knowledge 
regarding breast cancer and its early detection in the inter-
vention group compared to the control group;
H2: after the end of the program there will be a statisti-
cally significant increase in the perception of susceptibil-
ity, severity, benefits, self-efficacy and cues to action and 
a significant decrease in the perception of barriers in the 
intervention group compared to the control group;
H3: after the completion of the program there will be 
a statistically significant increase in the percentage of 
women who perform breast self-examination in the inter-
vention group compared to the control group.

The novelty elements brought by this study include the 
method of carrying out the intervention whose informational 
content is transmitted by email as well as the fact that the 
Romanian population is targeted, little studied from this 
point of view. The use of email presents compared to the 
interventions carried out face to face the advantage of a low 
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cost and of a high accessibility, not restricted by the geo-
graphical location of the targeted participants.

Methods

Study Design

For this study, an experimental design with randomized 
distribution of participants in the intervention group and 
in the control group was used. There were two evaluations 
of the participants: before the intervention and two weeks 
after its completion. After performing the first evaluation, a 
researcher independent to this study performed the random 
allocation of participants in the intervention group and in 
the control group by using the program. www. random. org/ 
seque nces.

Participants

The study was addressed to the students at the Faculty 
of Sociology and Psychology. The inclusion criteria in the 
study were the following: a) female gender; b) minimum 
age of 18 years; c) knowledge of the Romanian language; d) 
internet access; e) access to an email account. Considering 
a 20% increase in breast self-examination behavior, a statis-
tical power of 80% and a level of statistical significance of 
0.05, it was calculated that in each of the two groups a num-
ber of 93 women is required. Taking into account a dropout 
rate of 20%, the objective was to recruit 232 participants. 
Following the announcement made by the researchers in the 
study, a number of 238 women registered and completed the 
initial questionnaires, 120 of them being randomly distrib-
uted in the intervention group and 119 in the control group. 
During the intervention, 29 women abandoned the study so 
that 210 participants responded to the final evaluation, 107 
from the intervention group and 103 from the control group 
(Fig. 1).

Procedure

The research took place between April and May 2021 at 
the West University of Timișoara whose Ethics Commission 
expressed its agreement for the development. Students from 
the Faculty of Sociology and Psychology were informed 
about the possibility to participate in this study (in the case 
of women) or to invite other interested persons to partici-
pate (in the case of boys). Interested persons received access 
to an online form. Following informed consent, they were 
assessed online for beliefs and knowledge about breast can-
cer and its early detection, as well as the frequency of breast 
self-examination. After this first evaluation, participants 
were randomly assigned to either the intervention group or 

the control group. The result of the randomization was not 
made known to the participants. For 30 days all participants 
received daily emails containing messages of the program. 
People in the intervention group received messages aimed 
at changing beliefs and improving breast self-examination 
knowledge and behaviors, while people in the control group 
received general health promotion messages. Two weeks 
after the end of the intervention, a new online assessment 
of the participants' beliefs and knowledge regarding breast 
cancer and its early detection as well as self-examination 
of the breasts took place. After this evaluation, the control 
group also received specific messages intended to promote 
breast self-examination.

Variables and Instruments

Before and at the end of the intervention, the following 
variables were measured: beliefs about breast cancer and 
self-examination behavior (susceptibility, severity, benefits, 
barriers, self-efficacy, action indices), level of knowledge 
and frequency of self- examinations.

Demographic data collected included age, social sta-
tus (alone / in a relationship), living environment (urban / 
rural), general health (poor / good / very good), last school 
completed, occupational status, family history of cancer (no 

Eligible women who 
answered the ini�al 

ques�onnaires (n=239)

Randomized distribu�on in 
the interven�on group and 

in the control group

Distributed in the 
interven�on group

(n=120)

Distributed in the control 
group

(n=119)

Implementa�on of the 
breast self-examina�on 

promo�on program

General health promo�on 
messages

Par�cipants who responded 
to the pos�est

(N=107)

Par�cipants who responded 
to the pos�est

(N=103)

Implementa�on of the 
breast self-examina�on 

promo�on program

Fig. 1  Flow diagram of study participants
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history of family cancer / with a history of breast cancer 
in the family / with a history of cancer other than breast 
cancer).

HBM beliefs were evaluated using Champion Health 
Belief Model Scale, translated and validated on the Roma-
nian population (Ștefănuț & Vintilă, 2021). This question-
naire contains 34 items distributed in six subscales: per-
ceived susceptibility (4 items), perceived severity (9 items), 
perceived benefits (5 items), perceived barriers (7 items), 
cues to action (7 items) and self-efficacy perceived (2 items). 
A 5-point Likert scale was used for answers (1 = strong disa-
greement; 5 = strong agreement). The total score for each 
scale was obtained by summing the points obtained for each 
of the items included in that scale. Higher values reflected 
higher levels of assessed beliefs. For this sample the Cron-
bach's α coefficients varied between 0.77 (susceptibility and 
benefit scales) and 0.85 (barrier scale).

Knowledge about breast cancer and its early detection 
was assessed through a questionnaire that included 15 items 
on general knowledge about risk factors, symptoms and 
ways to detect the disease early. The answers to the items 
were true–false. Each correct answer was scored with 1 and 
each wrong answer with 0. The total score was obtained by 
summing these points. A higher overall score was associated 
with a higher level of knowledge. This tool was developed 
specifically for the present research, was based on a review 
of the existing literature and was pre-tested on a sample of 
15 women who were not included in the present study.

Breast self-examination was assessed using two questions. 
A question about the frequency of breast self-examination 
and whose possible answers were: once a month / occasion-
ally / never and a question about whether self-examination 
was performed last month with possible answers: yes / no.

Breast Self‑Examination Promotion Program

The participants in the intervention group received for 
30 days, an email containing information on breast cancer, 
early detection methods and how to perform self-examina-
tion. According to HBM, a person is more likely to perform 
breast self-examination if they think they are more likely 
to develop breast cancer, if the perceived consequences of 
the disease are more severe, if the benefits of achieving this 
behavior outweigh the possible obstacles to its adoption, if it 
is believed to be able to put it into practice if there are envi-
ronmental elements that encourage this action. The structure 
of the messages included in the program was consistent with 
the structure used by Aquino et al. (2020) in the neurosci-
ence of persuasion, which used five arguments to obtain a 
change of attitude. Thus, in our intervention, five emails 
were aimed at increasing the perception of susceptibility, 
five aimed at increasing severity and another five aimed 
at increasing benefits. Also, five emails aimed at reducing 

perceived barriers, eight messages aimed at improving self-
efficacy and two indices of action.

The messages aimed at increasing the perception of the 
susceptibility to develop the disease included information 
about the degree of its spread among the female population 
but also information about what may constitute an increased 
individual risk (example: “The existence of a family his-
tory of breast or ovarian cancer increases the risk of breast 
cancer.”). The messages also highlighted the severity of the 
consequences of the disease for both the diagnosed person 
and his family members (example: “A diagnosis of breast 
cancer can seriously affect the well-being and the activi-
ties of all family members.”). In addition, the advantages of 
this specific method of early detection of the disease were 
presented, as well as the way in which the negative conse-
quences of the disease can be reduced (example: “Regular 
self-examination of the breasts can help detect nodules in the 
time interval between clinical routine examinations.”). The 
program aimed to reduce the perception of barriers such as 
lack of information, negative emotions that may accompany 
the application of self-examination behavior (fear of discov-
ering a lump), but also the difficulty of regularly performing 
this behavior (example: "There is no medical risk involved 
in a breast self-examination. Finding a lump in your breast 
can be alarming, but most breast lumps are not cancerous. 
They are typically caused by other benign conditions."). The 
messages aimed at increasing self-efficacy briefly described 
the steps to follow for self-examination as well as the recom-
mendation of what should be done in case of abnormalities 
(example: "The first step of breast self-examination. Self-
examination of the breasts begins with sitting bare-chested 
in front of the mirror, with straight shoulders and palms 
at the hips. Any change in the size, shape or color of the 
breasts is observed."). Action indices included messages that 
could contribute to the decision to self-examine either by 
observing and meditating on external events or by raising 
awareness on internal states (example: "Observing breast 
cancer among the known persons could be a serious reason 
to meditate on methods for early detection of the disease.”).

The participants in the control group received for 30 days 
an email containing general information regarding health 
risk behaviors as well as behaviors that favor it. Examples: 
“The consumption of alcoholic beverages is a routine for 
social activities in the case of many populations, but its limi-
tation is beneficial to health.”

The content of all these messages was defined prior to 
the intervention and described in the intervention protocol.

Statistical Analysis

Data were analyzed using SPSS version 20. Descriptive sta-
tistics were used to analyze the distribution of demographic 
characteristics in both the intervention group and the control 
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group. Chi-square analyzes and independent t-tests were 
applied to assess the differences between the intervention 
group and the control group. Paired-t tests were applied to 
measure changes in health knowledge and beliefs in the pre- 
and post-intervention intervention group and binomial tests 
were used to measure changes in self-examination behavior 
in the pre- and post-intervention group.

Results

Demographic Characteristics

The study enrolled 239 women, of whom 210 completed 
the program, 107 in the intervention group and 103 in the 
control group. The average age of the participants was 
23.66 years (SD = 8.52). Most participants were involved 

in a relationship (60.5%), completed high school (68.9%), 
live in urban areas (74.8%), are students (77.7%) who have a 
good level of health (51.7%) and don’t have a family history 
of cancer (55%). The tests performed showed that there were 
no significant differences between the intervention group 
and the control group in terms of demographic character-
istics (Table 1).

Sample Attrition

Figure 1 illustrates the situation of the program participants. 
The dropout rate was of 12.13% and there were no statisti-
cally significant differences between the characteristics of 
participants who completed the program and those who 
did not complete it. There were also no significant differ-
ences between the characteristics of participants who did 

Table 1  Demographic characteristics of participants

* p < 0.05

Demographics All participants (N = 238)
Number (%)

Intervention group (N = 120)
Number (%)

Control group 
(N = 118)
Number (%)

Statistics

Age M = 23.66 (SD = 8.52); M = 23.93 (SD = 9.44) M = 23.37 (SD = 7.51) t(236) = 0.5; p = 0.61
Relationship status

  Single 94 (39.5) 49 (40.8) 45 (38.1) Χ2(1) = 0.18; p = 0.67
  In a relationship 144 (60.5%) 71 (59.2) 73 (61.9)

Educational status
  Middle school 4 (1.7%) 0 (0) 4 (3.4) Ficher’s Exact test = 4.25; 

p = 0.35  High school 164 (68.9%) 85 (70.8) 79 (66.9)
  Vocational school 0 (0%) 0 (0) 0 (0)
  Bachelor’s degree 49 (20.6%) 25 (20.8) 24 (20.3)
  Master’s degree 19 (8%) 9 (7.7) 10 (8.5)
  Doctorate 2 (0.8%) 1 (0.8) 1 (0.8)

Living environment
  Rural 60 (25.2%) 31 (25.8) 29 (24.6) Χ2(1) = 0.05; p = 0.82
  Urban 178 (74.8%) 89 (74.2) 89 (75.4)

Occupational status
  Student 185 (77.7%) 93 (77.5) 92 (78) Ficher’s Exact test = 2.22; 

p = 0.92  Employee 46 (19.3%) 22 (18.3) 24 (20.3)
  Bussines owner 5 (2.1%) 3 (2.5) 2 (1.7)
  Unemployed 1 (0.4%) 1 (0.8) 0 (0)
  Pensioner 1 (0.4%) 1 (0.8) 0 (0)

Health status
  Poor health 3 (1.3%) 2 (1.7) 1 (0.8) Ficher’s Exact test = 0.44; 

p = 0.96  Good health 123 (51.7%) 61 (50.8) 62 (52.5)
  Very goog health 112 (47.1%) 57 (47.5) 55 (46.6)

Family history of cancer
  No history of cancer 131 (55%) 68 (56.7) 63 (53.4) Χ2(2) = 0.32; p = 0.85
  History of breast cancer 30 (12.6%) 14 (11.7) 16 (13.6)
  History of other type of 

cancer
77 (32.4%) 38 (31.7) 39 (33.1)
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not complete the program in the intervention group and the 
control group.

Changes in Knowledge About Breast Cancer and Its 
Prevention

The initial evaluation showed that the level of knowledge 
about breast cancer and its prevention was high both in the 
intervention group M = 12.48 (SD = 1.79) and in the control 
group M = 12.30 (SD = 1.53), without statistically signifi-
cant differences (p = 0.42). Because at the final evaluation no 
statistically significant differences were found between the 
two groups in terms of knowledge level (p = 0.65) (Table 2) 
we can say that the data do not support the first hypothesis 
of the study.

Changes in Beliefs About Breast Cancer and Breast 
Self‑Examination

For none of the beliefs regarding disease and prevention 
were there significant differences between the interven-
tion group and the control group at the time of the pretest. 
After the completion of the program, statistically signifi-
cant increases were observed in the intervention group com-
pared to the control group regarding the perceived sever-
ity of the disease (t = 2.30; p = 0.02) as well as regarding 

the benefits of breast self-examination (t = 2.19; p = 0.03) 
(Table 2). These results partially support the second research 
hypothesis.

Changes in Breast Self‑Examination Behavior

The analyzes performed showed that in terms of the prac-
tice of breast self-examination in the last month there were 
statistically significant differences between the interven-
tion group compared to the control group at the time of the 
initial evaluation (Χ2(1) = 7.04; p = 0.008) (Table 3), in the 
intervention group registering significantly less self-exam-
ination behaviors than in the control group. As a result of 
this finding for this variable, intra-group comparisons were 
made between the time of initial assessment and the time 
of final assessment by applying binomial tests. Thus, for 
the intervention group, a statistically significant increase 
was found from 27 to 63% of those who performed breast 
self-examination at the end of the program compared to 
those who performed breast self-examination in the pre-
vious month. Within the control group, the percentage 
increase of those who performed breast self-examination 
in the last month was statistically insignificant (from 45 
to 54%) (Table 4). These results show that there are sig-
nificant differences between the percentage of women in 
the intervention and control group who reported breast 
self-examination after program completion, therefore the 
third hypothesis of the study is supported.

The increase in the percentage of women who examined 
their breasts in the last month from pretest to posttest was 
analyzed for the intervention group and in the subgroups 
consisting of participants who stated that they perform 
breast self-examination once a month, occasionally and 
never. Thus, it was found that a significant increase in this 
percentage took place in the subgroup of those who say 

Table 2  Changes in the knowledge about the disease and in the 
beliefs associated with health according to HBM

* p < 0.05

Variables Interven-
tion group 
(N = 107)
Mean (SD)

Control group 
(N = 103)
Mean (SD)

Statistics

Pretest
  Knowledge 12.48 (1.79) 12.30 (1.53) t = 0.80; p = 0.42
  Susceptibility 8.42 (2.60) 8.33 (2.66) t = 0.22; p = 0.82
  Severity 26.97 (7.15) 26.89(5.46) t = 0.08; p = 0.92
  Benefits 14.39 (3.45) 14.10 (2.91) t = 0.64; p = 0.51
  Barriers 16.08 (6.14) 15.19 (5.00) t = 1.14; p = 0.25
  Cues to 

action
22.74 (4.87) 22.51 (5.28) t = 0.33; p = 0.74

  Self-efficacy 5.12 (2.49) 5.34 (2.61) t = 0.64; p = 0.51
Posttest

  Knowledge 12.16 (2.01) 12.05 (1.53) t = 0.44; p = 0.65
  Susceptibility 8.85 (2.94) 8.61 (2.82) t = 0.59; p = 0.55
  Severity 28.14 (6.91) 26.02 (6.40) t = 2.30; p = 0.02*

  Benefits 15.61 (3.17) 14.68 (2.95) t = 2.19; p = 0.02*

  Barriers 15.72 (6.31) 14.58 (4.53) t = 1.50; p = 1.13
  Cues to 

action
23.09 (5.21) 23.67 (4.06) t = 0.90; p = 0.36

  Self-efficacy 5.16 (2.47) 5.50 (2.62) t = 1.00; p = 0.31

Table 3  Comparison of breast self-examination behavior between 
intervention group and control group at pretest and posttest

BSE breast seff-examination
* p < 0.05; **p < 0.01

Variable Interven-
tion group 
(N = 107)
N (%)

Control group 
(N = 103)
N (%)

Statistics (chi square)

Pretest
  BSE in the last month
    No 78 (72.9) 57 (55.3) Χ2(1) = 7.04; p = 0.008**

    Yes 29 (27.1) 46 (44.7)
Posttest

  BSE in the last month
    No 40 (37.4) 47 (45.6) Χ2(1) = 1.47; p = 0.22
    Yes 67 (62.6) 56 (54.4)
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they do monthly self-examination of the breasts (from 
2.9% to 31%) and in the subgroup of those who say they 
occasionally do self-examination of the breasts (from 
29.8% to 80%).

Discussion

Unlike previous studies that aimed to improve self-examina-
tion behaviors of breasts through face-to-face interventions, 
the present study aimed to change beliefs and knowledge 
about breast cancer and its detection and increase in numbers 
for those who perform self-examination through a program 
delivered by email. It was found that after participating in 
this program, women had a significantly higher perception of 
the severity of the disease and the benefits of self-examina-
tion. Also, the number of participants who performed breast 
self-examination after participating in the program was sig-
nificantly higher than those who previously performed breast 
self-examination.

One of the hypotheses in the study was to increase 
women's knowledge about breast cancer and its early detec-
tion. This hypothesis has not been confirmed, which can be 
explained by the previous high level of knowledge of the 
participants, which left little room for improvement. This sit-
uation can be understood if we remember that most of those 
who were included in the research are students, thus benefit-
ing from high education and high exposure to information.

Another hypothesis of the research that was only par-
tially confirmed was that by participating in this program, 
the beliefs of the participants associated with breast can-
cer and breast self-examination will be significantly modi-
fied. Thus, significant increases were obtained in the per-
ception of the severity of the disease and the benefits of 
self-examination of the breasts, but not in susceptibility, 
cues to action, self-efficacy and no significant decrease in 

barriers. These changes are consistent with what has been 
achieved in other research. If in the study conducted by 
Hajian et al. (2011), as in the present study, only changes 
in the perception of disease severity and the benefits of 
breast self-examination were found, in other studies other 
significant changes were obtained such as those in the 
perception of susceptibility (Secginli & Nahcivan, 2011), 
self-efficacy (Secginli & Nahcivan, 2011; Akhtari-Zavare 
et al., 2016; Tuzcu et al., 2016) and barriers (Akhtari-
Zavare et al., 2016). In the case of the present research, 
the average young age of the participants (23 years old), 
the good and very good health reported by most of them 
and the lack of a history of breast cancer in the family 
for most of them, can explain the fact that there were no 
significant changes in the susceptibility to develop this 
disease. According to Akhtari-Zavare et al. (2016) it is 
possible that practical demonstrations on how to perform 
self-examination of the breasts may contribute to increased 
self-efficacy, therefore the lack of such demonstrations in 
the current program may have contributed to the lack of 
changes in this component of HBM.

The literature shows that health education interventions 
are effective in changing beliefs and knowledge levels, but 
behavioral change is difficult. The most important change 
highlighted in this study refers to the increase in the percent-
age of women who, as a result of participation, performed 
breast self-examination. Thus, half of the women in the 
intervention group who did not perform the breast exami-
nation before the program, after participating, did so. The 
research results showed that the intervention delivered via 
email led to the targeted behavioral change, being consistent 
with what was obtained in the case of other programs based 
on HBM (Hajian et al., 2011; Secginli & Nahcivan, 2011; 
Akhtari-Zavare et al., 2016; Tuzcu et al., 2016). However, 
we note that in the case of women who did not perform 
breast self-examination at all before the program, this behav-
ioral change was not significant therefore further studies are 
needed to highlight the variables to be addressed to obtain 
significant changes in their case.

The intervention in this study was based on HBM, a 
model that over time has proven effective in its ability to 
generate behavioral changes that promote health. The nov-
elty brought by this program refers to the implementation 
method. Unlike the interventions previously described in 
the literature, it was not face-to-face but used emails sent 
to participants for 30 days. This method of implementation 
had the advantage of allowing participation regardless of the 
geographical location of women as well as reducing the time 
costs of participants and researchers. Also, this research used 
a minimum of resources compared to previous studies in 
which a variety of educational methods were used (lecture, 
practical demonstration, watching movies). Such an imple-
mentation also allows participants to review the content of 

Table 4  Changes in breast self-examination behavior in the interven-
tion and control group between pretest and posttest

BSE Breast seff-examination
* p < 0.05

Variable Pretest
N (%)

Posttest
N (%)

Statistics 
(binomial 
test)

Intervention group (N = 107)
  BSE in the last month
    No 78 (72.9) 40 (37) p = 0.01*

    Yes 29 (27.1) 67 (63)
Control group (N = 103)

  BSE in the last month
    No 57 (55.3) 47 (46) p = 0.48
    Yes 46 (44.7) 56 (54)
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the program in the future. Especially in the case of coun-
tries where the financial resources of the health system are 
limited but where the coverage of the internet is high (as in 
the case of Romania) the development of such interventions 
can be a viable solution to promote early detection of breast 
cancer and decrease in mortality caused by this disease.

In addition to the advantages of this study such as 
experimental design with intervention group and control 
and random distribution of participants, it also has some 
limitations. An important limitation of the design refers 
to the fact that there were no subsequent evaluations that 
allow following the way in which the behavioral change 
obtained is preserved in time. In terms of the content 
of the program, it only aimed to increase the number of 
women who perform self-examination of the breasts with-
out considering the correctness of behavior.

Future studies could include the application of similar 
programs to improve other early detection behaviors for 
breast cancer such as mammography or clinical exami-
nation. Such interventions could also include women at 
increased risk of developing the disease, such as first-
degree relatives of patients already diagnosed. In addition, 
this type of program can be adapted to promote prevention 
and early detection behaviors for other cancers. Another 
direction of research that future studies may address is 
the extension of the theoretical framework represented 
by HBM. One of the criticisms of this model is that it 
includes only individual factors regardless of the person's 
social context (Glanz & Schwartz, 2008). Future studies 
may consider extending the HBM model by including 
interpersonal relationships and integrating new concepts 
such as group resilience (Pagliaro et al., 2013). Because 
there are studies that show the importance of matching the 
content of messages with the recipient's individual affec-
tive or cognitive orientation (Aquino et al., 2020), future 
research could focus on extending HBM to also consider 
the affective dimension.

Conclusion

The intervention based on HBM sent to the participants 
through emails was effective in terms of significantly 
increasing the number of those who performed self-exam-
ination of the breasts. The results obtained and the low 
costs involved may be arguments for its implementation 
by health care providers to promote the early detection of 
breast cancer.
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