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Abstract

Objective The objective of this study is to determine the
role of different health belief model components in practice
of breast cancer screening among Iranian women.
Subjects and methods A cross-sectional study of 500
women aged 18-65 years was conducted in an urban
population under the coverage of a health therapeutic
system in Babol, northern Iran in 2012. Demographic data
and data regarding practice of breast self-examination
(BSE), breast clinical examination (BCE), and mammog-
raphy were collected by interview, and a standard health
belief model questionnaire was used to assess women’s
attitudes in six different domains based on a Likert scale
that ranked from 1 to 5. The average score of each item for
each domain was calculated. The Wilcoxon rank test and a
multiple logistic regression model were used to estimate
the odds ratio of each domain for performing breast cancer
screening (BSE, BCE, and mammography).

Results The mean age of the women was 31.2 (9.4) years.
Overall, the average scores in domains of perceived ben-
efit, self-efficacy, and health motivation were significantly
higher among those who performed BSE and BCE, but not
for mammography. For the domains of perception of sus-
ceptibility, seriousness, and barriers, no significant differ-
ences were observed. Higher scores on the scales of
perceived benefits, perceived confidence/self-efficacy, and
health motivation showed significant positive association
with performing BSE [adjusted OR (95 % confidence
interval [CI]) 1.73 (1.11, 2.72), 4.01 (2.39, 6.73), and 2.01
(1.30, 3.08), respectively] and BCE [adjusted OR (95 %
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CI) 1.65 (1.0, 2.95), 2.33 (1.39, 3.91), and 1.58 (1.0, 2.53),
respectively], but not for performing mammography. For
perceived susceptibility, perceived seriousness, and barri-
ers, no significant association was observed.

Conclusions Positive attitudes toward perceived benefits,
perceived confidence/self-efficacy, and health motivation
have a strong association with performing BSE and BCE.
The impact of health belief model subscales on breast
cancer screening may vary with respect to culture and
values.
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Introduction

Breast cancer is the most common malignancy among
women in both developed and developing counties [1]. In
general, its incidence is high (>80 per 100,000) in devel-
oped regions of the world and low (<30 per 100,000) in
developing regions, but the trend is increasing while the
range of mortality rates is much lower (6-23 per 100,000)
because of favorable survival and early detection in
developed regions [2]. Published studies have shown that
early diagnosis and performance of screening programs
have substantially decreased mortality and serious out-
comes in recent decades [3, 4]. However, in developing
countries, such as Iran, in addition to the increasing trend of
its incidence in recent decades due to changing toward
modern lifestyles, cases are diagnosed at late stages [5]. The
barriers include lack of sufficient knowledge and perception
of risk of susceptibility, lack of perception of benefit, and
health motivation in performing breast self-examination
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(BSE), breast clinical examination (BCE), and screening
practice, as well as other sociocultural barriers that are
associated with attitudes of women in societies [6].

The health belief model is a basic conceptual framework
to consider health problems that are associated with
behaviors. Based on this model, the domain of health
practice is driven by health belief attitudes. This model was
first adopted by psychologists in 1950 to explain why
people would or would not use preventive care in sur-
veillance programs [6]. Recently, researchers have reported
that women’s breast cancer screening practices also follow
their health beliefs [7]. In this theoretical framework,
women’s breast cancer screening practices such as BSE,
clinical examination, and mammography are influenced by
their health belief model [7-9]. This model emphasizes that
health behavior is affected by threats from health problems;
for example, women perceiving susceptibility to breast
cancer risk or believing that breast cancer is a serious
disease are more likely to undergo BCE and breast cancer
screening programs. Similarly, women perceiving greater
benefits, with higher health motivation, and feeling less
barriers to breast examination are more likely to perform
BSE.

Published data from Asian women, in particular in the
Islamic Republic of Iran, show that breast cancer has been
increasing in recent decades [10]. In addition, women’s
practice of BSE, BCE, and mammography for breast can-
cer screening is low; overall, less that 15 % of women
participated regularly in breast cancer screening [11-14].
Furthermore, published reports from the Islamic Republic
of Iran indicate that more than 80 % of breast cancer is
diagnosed at late stages [5]. These problems emphasize the
significance of study on the barriers to breast cancer
screening practice. On the other hand, there is no infor-
mation regarding the health perception of Iranian women,
the pattern of their health beliefs, and their association with
health behavior in breast cancer screening. Thus, the
objective of this study is to determine the role of different
health belief model components in practice of breast cancer
screening among I[ranian women.

Methods and subjects

We conducted a cross-sectional study of 500 women aged
18—64 years in an urban population under the coverage of
health therapeutic centers in Babol, located to the south of
the Caspian Sea, in the north of Iran, in 2012. Assuming a
rate of practice of breast examination of 20 %, this sample
size is sufficient for practice estimates with maximum
marginal error not exceeding 4 % with 95 % confidence
interval (CI). Of the 12 health centers which cover the
whole population of the urban area of Babol, 10 were
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selected, covering the health services for 85 % of the urban
population. Since the size of the defined population under
the coverage of the different health centers was roughly
similar, an equal sample size of 50 women aged
18-64 years was selected from each health center consec-
utively among those who attended the health centers for
child healthcare and family planning, and also to visit their
family general practitioner. All subjects were interviewed
using a standardized questionnaire. The questionnaire
included demographic data such as age, educational level,
occupation, husband’s educational level, marital status,
history of pregnancy, age at first pregnancy, menopausal
status, family history of breast cancer, family income,
practice of breast health examination (BSE, BCE by phy-
sician or nurse, and mammography), and knowledge of
breast cancer risk factors. In particular, a previously vali-
dated, standardized health belief model questionnaire was
used [11, 15]. This questionnaire measures women’s health
belief perception in six domains: perceived susceptibility to
breast cancer risk (5 items), perceived seriousness (7
items), perceived benefits of breast examination (6 items),
perceived barriers to BSE (5 items), confidence/self-effi-
cacy (11 items), and health motivation (6 items). Each item
was rated on a Likert scale from 1 (completely disagree) to
5 (completely agree). Except for barriers, higher score on
all domains indicates positive attitude; for barriers, higher
score shows negative attitude toward breast screening
practice. We assessed the internal consistency of each
subscale using Cronbach’s « reliability coefficient. The
reliability coefficients ranged from 0.83 for perceived
health motivation to 96 % for perceived confidence. The
study protocol was approved by the Ethical Research
Council of Babol University of Medical Sciences, and all
selected women gave written consent prior to participation
in the study.

Statistical analysis

First, we calculated the sum of rank of each health belief
domain, then divided the sum by the number of items to
estimate the average score for each domain. In terms of
practice of breast examination (BSE, BCE, and mam-
mography), subjects with experience of breast examination
at least once were categorized as performing; otherwise,
they were not. In bivariate analysis, we used the Wilcoxon
rank test to compare differences of mean scores between
those performing BSE and BCE versus not. In addition, we
categorized the level of each health belief domain as high
(average >3) or low (average <3). We applied a multiple
logistic regression model to estimate the odds ratio of each
domain for performing breast cancer examination (BSE,
BCE, and mammography). The crude and adjusted odds
ratio and its 95 % CI were estimated. The odds ratio were
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adjusted by age, women’s educational level, husband’s
educational level, women’s occupation, marital status,
family income, family history of breast cancer, and
knowledge of breast cancer risk factors. All tests were two-
sided, and p value <0.05 was considered significant.

Results

A total of 500 women with mean (standard deviation, SD)
age 31.2 (9.4) years (range 18-62 years) were entered into
the study. Approximately, 428 subjects (85.6 %) were
married, and over half of the study population were edu-
cated to university level; only 8.6 % were illiterate or had
primary-level education, while the corresponding percent-
ages for husband’s education level among married women
were 49.5 and 8.1 %, respectively. Approximately 71 % of
women were satisfied for the family income, only 35
subjects (7 %) were menopause, and 6.6 % had family
history of breast cancer; none of the study subjects reported
history of breast cancer diagnosis. About half of subjects
reported some knowledge on breast cancer, whereas 308
women (61.6 %) had either no information of BSE or no
practice; 51 (10.2 %) participants had regular BSE practice
once a month, and the remainder (28.2 %) had practice
irregularly. In terms of BCE, 21 (4.2 %) of the study
subjects performed it regularly (once a year); 374 (74.8 %)
had no practice at all, and the remainder performed it
irregularly. Overall, 38.4 and 25.2 % of participants prac-
ticed BSE and BCE, respectively, and only 12 % under-
went mammography, while among women aged 40 years
and older, 28.7 % had had at least one mammogram in
their lifespan.

Table 1 compares the mean scores of the different health
belief model domain scales between women who per-
formed BSE and CBC versus those who did not. The
Wilcoxon rank test results showed that the mean scores
in the domains of perceived benefits, health motivation,
and perceived confidence/self-efficacy were significantly

higher among those who performed BSE and BCE com-
pared with those who did not. However, no significant
differences were observed on the subscales for perception
of susceptibility, seriousness, and barriers. Overall, the
mean scores were lower than the average level on the
Likert scale for perception of susceptibility, seriousness,
and barriers. Tables 2 and 3 present the crude and adjusted
ORs for high (mean >3) versus low score (mean <3) on
each subscale for performing BSE, BCE, and mammog-
raphy using multiple logistic regression. After adjusting for
age, women’s education, women’s occupation, husband’s
education, family history of breast cancer, family income,
and level of knowledge of breast cancer, high score on the
domain of perceived benefits of BSE was significantly
positively associated with practice of BSE [adjusted OR
(95 % CI) 1.73 (1.11, 2.72), 4.01 (2.39, 6.73), and 2.01
(1.30, 3.08), respectively] and of BCE [adjusted OR (95 %
CI) 1.65 (1.0, 2.95), 2.33 (1.39, 3.91), and 1.58 (1.0, 2.53),
respectively]. A greater odds ratio was observed in par-
ticular for the subscale of perceived confidence/self-effi-
cacy, while a significant association was not observed with
respect to perception of susceptibility, seriousness, and
barriers with performing BSE and BCE. In addition, no
association was found between health belief model (HBM)
subscales and mammography practice.

Discussion

Our findings show that practice of BSE, BCE, and mam-
mography was 38.4, 25.2, and 12 %, respectively. Over the
six different domains of the health belief model, the mean
score of perception of susceptibility was lower, which is
interpreted as indicating that study participants feel less
vulnerable to breast cancer risk. The lower mean score of
the barriers scale shows that participants have less social
difficulties in performing BSE. The higher scores for per-
ception of benefits, confidence, and motivation indicate
the positive attitudes of women on these scales. The mean

Table 1 Mean scores on various health belief model subscales with respect to performing BSE and BCE

Health belief Performed BSE Not performed p value Performed BCE Not performed BCE p value
(n = 192)* (n = 308)* (n = 126)* (n = 374)*

Susceptibility 1.72 £ 0.78 1.77 £ 0.88 0.74 1.75 £ 0.78 1.76 £ 0.86 0.68
Seriousness 2.59 £ 1.08 2.85 £ 1.02 0.004 274 £ 0.95 2.75 £ 1.08 0.98
Barriers 1.59 £ 0.64 1.86 £ 0.8 0.001 1.63 £ 0.60 1.79 £ 0.78 0.17
Benefit 3.82 £ 0.86 327 £ 1.01 0.001 3.73 £ 0.80 341 £ 1.02 0.005
Confidence 3.01 &= 0.90 2.03 + 0.89 0.001 2.84 £ 1.01 2.28 £+ 0.98 0.001
Health motivation 3.38 £ 0.76 2.86 £ 0.80 0.001 3.38 £0.77 293 £ 0.81 0.001

p value calculated from Wilcoxon rank test

# Values represent mean + SD

@ Springer



432

Breast Cancer (2014) 21:429-434

Table 2 Crude odds ratio (OR) and 95 % confidence interval (95 % CI) of different health belief model subscales for performing breast cancer

screening
Variable BSE BCE Mammography

OR (95 % CI) p value OR (95 % CI) p value OR (95 % CI) p value
Susceptibility (high versus low) 0.84 (0.37, 1.92) 0.68 1.34 (0.57, 3.13) 0.50 0.95 (0.28, 3.25) 0.93
Seriousness (high versus low) 0.62 (0.42, 0.91) 0.02 0.83 (0.54, 1.28) 0.34 0.66 (0.36, 1.20) 0.17
Barriers (high versus low) 0.46 (0.18, 1.17) 0.11 0.37 (0.11, 1.25) 0.11 0 (-)* -
Benefits (high versus low) 2.69 (1.8, 4.04) 0.001 2.13 (1.35, 3.35) 0.001 1.54 (0.85, 2.08) 0.15
Confidence (high versus low) 4.86 (3.11, 7.58) 0.001 2.63 (1.68, 4.11) 0.001 1.77 (0.99, 3.17) 0.05
Health motivation 2.52 (1.73, 3.66) 0.001 1.75 (1.16, 2.64) 0.008 1.15 (0.67, 1.99) 0.59

? The estimate of odds ratio was not reliable (low precision)

Table 3 Adjusted odds ratio (OR) and its 95 % confidence interval (95 % CI) of different health belief model subscales for performing breast

cancer screening on multiple logistic regression analysis

Variable BSE BCE Mammography
OR (95 % CI) p value OR (95 % CI) p value OR (95 % CI) p value

Susceptibility (high versus low) 0.87 (0.34, 2.29) 0.78 1.51 (0.54, 4.18) 0.43 0.86 (0.22, 3.43) 0.83
Seriousness (high versus low) 0.67 (0.43, 1.05) 0.08 0.85 (0.53, 1.38) 0.53 0.75 (0.39, 1.41) 0.39
Barriers (high versus low) 0.65 (0.23, 1.86) 0.43 0.43 (0.11, 1.64) 0.22 0 (-)* -
Benefits (high versus low) 1.73 (1.11, 2.72) 0.01 1.65 (1.0, 2.95) 0.05 1.06 (0.91, 3.09) 0.85
Confidence (high versus low) 4.01 (2.39, 6.73) 0.001 2.33 (1.39, 3.91) 0.001 1.58 (0.91, 3.09) 0.18
Health motivation (high versus low) 2.01 (1.30, 3.08) 0.002 1.58 (1.0, 2.53) 0.05 0.98 (0.53, 1.82) 0.96

Odds ratio adjusted for age, women’s education level, husband’s education level, women’s occupation, marital status, family income, and

knowledge of breast cancer

* The estimate of odds ratio was not reliable (low precision)

scores of the subscales for perceived benefits, perceived
confidence, and health motivation were significantly higher
among those who performed BSE and BCE compared with
those who did not, but not for other scales. The adjusted
OR showed that positive attitude on these three scales
significantly increased BSE and BCE performance, but not
mammography practice.

Based on the American Cancer Society’s (ACS) rec-
ommendation of performing BSE once a month, according
to our findings, 10.2 % participants followed this recom-
mendation while 28.2 % of women stated that they
examined themselves irregularly, and overall 38.4 % of
women performed BSE either regularly or irregularly.
According to our findings, BSE practice is rather similar to
that reported among Turkish women [6, 15] but higher
compared with female workers at a Muslim Turkish com-
munity [14] and those reported among women in the south
of Iran [16]. However, some studies found that a majority
of older women performed BSE on a regular basis [13, 17],
while others reported that less than half of their study
population practiced BSE monthly [18, 19]. For example,
in a study among Asian-American population, there was
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wide variation between ethnic groups; regular BSE ranged
from 5 % for Asian-Indian women to 23 % for Chinese
women and 51 % for Filipino women, and overall 64 % of
women aged 40 years or older had received a mammogram
within the previous 2 years [20], while this percentage was
much higher than for mammography practice in our study,
in which only 12 % had had mammography. In contrast, in
other studies in Asian and Turkish populations, the rate of
undergoing mammography ranged from 5.1 to 25 % [6, 21].
The large variation in BSE and mammography practices
across different studies may be explained by demographic
characteristics, knowledge, attitudes, and availability of
health services in breast cancer screening practice in dif-
ferent countries and regions.

In our findings, using Champion’s health belief model
scale (CHBMS), women who perceived higher confidence,
greater benefits and health motivation, and less barriers
were more likely to practice BSE and BCE. Thus, by using
the CHBMS construct, the primary health provider can
understand the beliefs that may influence women’s BSE and
BCE practice. Higher scores on all scales except for barriers
indicate positive attitude, which we expected to be
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positively related to screening behavior, while for barriers, a
higher score indicates negative attitude. As in studies of
Western and Asian countries, the results of this study
indicate that some HBM subscales are useful to identify the
influence on BSE and BCE for Iranian women. In this study,
perceived susceptibility and seriousness, and barriers were
not significantly associated with BSE and BCE practice, but
increased perceived confidence level, BSE benefits, and
health motivation were significantly associated with them.
Similarly, in other studies of Turkish women, seriousness
has been reported to be a nonsignificant predictor of BSE
[18, 21]. In our results, the overall mean score of perceived
susceptibility was relatively very low, and this perception
did not vary in relation to BSE and BCE practice, the mean
score of perceived seriousness being below the midpoint of
the Likert scale. In contrast to HBM theory, perceived
susceptibility, seriousness, and barriers were not found to be
significantly associated with performance of BSE. One
possible explanation is that our study population was rela-
tively young with mean age of 31 years, and about half of
the study participants were aged <30 years; thus, younger
individuals did not think that they were susceptible to breast
cancer risk and thus did not independently pursue infor-
mation about BSE. Another explanation might be the lack
of sufficient knowledge on breast cancer in this young age
group, as about 48 % reported that they were not aware of
breast cancer. However, in some studies, conflicting results
have been revealed; for example, some studies emphasized
that higher level of perceived susceptibility [8, 22] was
associated with higher level of BSE performance. In con-
trast, in a study of African-American and Caucasian nurses,
Foxall et al. [23] found no relation between BSE practice
and perceived susceptibility or benefits, while Gozum and
Aydin [24] reported perceived benefits as a significant
predictor of BSE performance for Turkish women. How-
ever, perceived benefits, confidence/self-efficacy, and
health motivation were significant scales for predicting BSE
and BCE performance in the present study. This is also
emphasized by the findings of American and Turkish
studies, which reported that women who perceived greater
benefits from BSE behavior were more likely to perform
BSE [18, 25]. In addition, Canbulat and Uzun [18] reported
that, among Turkish female health workers, the score of
perceived BSE benefits/self-efficacy of the group that had
previously performed BSE were significantly higher than
those who had not. In other studies of Asian women from
Korea, Hong Kong, and Jordan, perceived benefits was a
significant predictor as well [22, 26, 27]. Perception of
confidence/self-efficacy is found to be a significant factor
for both BSE and BCE practice in the present study. This
finding is consistent with Lu [28], whereas some others did
not find such an association [24, 27]. The confidence level
scores of participants who performed BSE and BCE were

much higher than among nonpractitioners. In this regard,
the results of this study are similar to findings from Chinese
and Korean women [21, 26]. Moreover, our results also
support Graham et al. [25] in that the frequency of BSE
practice was related to health motivation. In contrast, in the
studies by Han et al. [29] and Lee [26], it was stated that
perceived health motivation was not found to be related to
BSE.

In the present study, none of the HBM scales were
significant predictors for mammography performance. This
might be due to the lower rate of mammography practice,
because the young study samples may not be suitable
candidates to undergo mammography. Similarly, among
Turkish female health workers, except for susceptibility,
the perception of participants on other HBM subscales
among women who had undergone mammogram was not
significantly difference from the groups who had not [18].

The findings of this study should be interpreted cau-
tiously due to some limitations. The sequential conve-
nience sampling method used in this study with relatively
young subjects restricts the generalizability of the results to
similar cultures, demographic characteristics, and social
status. In addition, roughly half of the study samples were
relatively younger age (<30 years), and the smaller sample
size of the subgroup of women aged 40 years and older
limits the ability of the study to provide a precise estimate
of mammography practice, which is mostly recommended
for those aged 40 years and above. Moreover, use of self-
reporting of CBC and mammography screening has not
been validated among Asian women. Further studies are
needed to verify the validity of such self-reports against
medical records.

Despite these limitations, this study provides new
insight into understanding the various attitudes corre-
sponding to health belief model subscales and breast cancer
screening practice among Iranian women. We used a valid
and reliable questionnaire to assess the attitudes of women
in terms of their health belief model, with high reliability
coefficients of 0.84-0.96 being found in our study sample
for various subscales.

In conclusion, any intervention regarding promotion of
breast cancer screening among Iranian women should pri-
marily focus on health belief model perceptions, in par-
ticular on the subscales of perceived benefits, confidence/
self-efficacy, and health motivation. Further studies with
larger sample size in women aged 40 years and older are
needed to explore the influence of different health belief
model subscales on breast screening practice among Ira-
nian women.
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